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das-Nano, founded in 2012 as a private 
company. Based in Navarra.

Business owner with solid experience in 
business development and industries.

Human resources team of more than 20:
● 16 engineers
● 15% has a PhD

Basic technologies

• Terahertz waves

• Software development

• Artificial intelligence based on 
neuronal networks 

Industrial solutions based on terahertz waves          

From Navarre to the world

Layer thickness Electrical properties Hidden corrosion 
and defects 

http://www.das-nano.com
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Successful client use cases

http://www.das-nano.com
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Basic technology

Terahertz (THz) time-domain spectroscopy     

Main features 

• Contactless and non-destructive

• Good spatial resolution (sub-mm)

• Good penetration (~cm)

• Time-domain (depth information)

• Non-ionizing: harmless for humans

Output information

• Refraction index in dielectric materials

• Thickness of each layer in multilayer coatings

• Electrical parameters in 2D materials and thin films: 
conductance, resistance, carrier mobility…

• Detection of hidden corrosion and defects 

http://www.das-nano.com
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Analytics
A Big Data analysis and visualisation platform with a high degree of interactivity

Q-manual
Complete solution for 
quasi-manual inspection

Desktop
Complete solution for 
laboratory quality inspection

Collab
Complete solution for flexible 
inspection

das-Nano’s terahertz flavours & analytics

Industrial
Complete solution for industrial 
100% automated inspection

 READ MORE  READ MORE  READ MORE

 READ MORE

 READ MORE
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http://www.das-nano.com
https://das-nano.com/irys-system/
http://www.das-nano.com/irys
https://das-nano.com/onyx-system/
http://www.das-nano.com/onyx
https://das-nano.com/notus-system/
https://das-nano.com/notus-system/
https://das-nano.com/analytics/
https://das-nano.com/onyx-system/
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What is Onyx?

Onyx
Terahertz research 
platform for bulk, thin 
films and 2D materials Contactless and non-destructive

Terahertz-based system

Ultra-fast & high resolution characterization
Up to 12 cm2/min & 50 µm

Versatile graphical user interface
Clear representations of data, easy to interpret, analyse and 
export

 SEE MORE

Wide range of materials
Graphene, semiconductors, ITO, GaN, NbC, IZO, ZnO, PEDOT…

Full surface map and single point of electrical properties

Electrical parameters characterization systeme-

http://www.das-nano.com
https://youtu.be/V07JrIehjFg
https://youtu.be/V07JrIehjFg
https://youtu.be/V07JrIehjFg
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Why Onyx?

Macroscale

DC 
conductivity

Optical 
examination

Nanoscale

Raman 
spectroscopy AFM TEM / SEM

gap

Terahertz technology of 
das-Nano Onyx system

http://www.das-nano.com
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More accurate measurement of electrical properties

Plug & play system 

Faster development of new materials

Need in the academic and industrial 
R&D labs for a contactless and 
non-destructive tool to characterize 
electrical properties of bulk, thin films 
and 2D materials.

Why Onyx in your R&D lab?

Knowledge of all of your material surface electrical quality

Contactless and non-destructive

Full traceability of the measured sample

No need for time and effort extensive sample preparations

http://www.das-nano.com
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Cost savings: early detection of production errors

Need in the semiconductor & 
advanced materials industries for a 
contactless and non-destructive tool to 
characterize electrical properties of 
bulk, thin films and 2D materials.

Why Onyx in your production plant?

Reduction of defective pieces

Optimization of the electrical characterization of your materials

100% inspected production: contactless and non-destructive

ROI < 1.5 years

http://www.das-nano.com
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Why Onyx?

One system from design to production

Laboratory 
research
[mm2]

Wafer 
production
[cm2]

Industrial 
material
[m2]

http://www.das-nano.com
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Onyx Desktop elements

 SEE MORE

Supply unit

Graphical user 
interface

Robot head

Optical camera

Terahertz beam input 
and output 

Table top robot

Sample holder

http://www.das-nano.com
https://youtu.be/gM1O6xcYqH4
https://youtu.be/gM1O6xcYqH4
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How does Onyx work?

Terahertz 
technology

1. 

Positioning normal to 
the sample surface at 
the optimal distance

2. 

The THz pulse 
interacts with 
the material

3. 

Extraction of the 
electrical properties 
Proprietary algorithms 
analysis 

http://www.das-nano.com
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Carrier Mobility [cm-2/Vs]

Carrier Scattering time [fs]

Onyx full results overview: quantitative measurements

Resistance [Kꭥ]

Carrier Density [cm-2]

Electrical properties

• Sheet conductance

• Sheet resistance

• Carrier mobility

• Carrier density

• Carrier scattering time

• Refraction index

• Dielectric parameters (ε’ 

and ε’’)

• Absorbed power

• Single-frequency features

Conductance [mS]

http://www.das-nano.com
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Electrical properties

• Sheet conductance

• Sheet resistance

• Carrier mobility

• Carrier density

• Carrier scattering time

• Refraction index

• Dielectric parameters (ε’ 

and ε’’)

• Absorbed power

• Single-frequency features

• Uniformity

• Homogeneity

Conductance [a.u.]

Onyx full results overview: qualitative measurements

Ros et al., Materials 2023, 16, 1223. 
https://doi.org/10.3390/ma16031223 

http://www.das-nano.com
https://doi.org/10.3390/ma16031223
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Multitude of materials

CVD
Epitaxial

Mono-, multilayer
Powder, flakes

Inks
Doped

Graphene oxide
Nanoplatelets

Carbon nanotubes

ITO
GaN

PEDOT
ALD nitrides

Dichalcogenides 
(TMDs)

Hexagonal boron 
nitride (hBN)

Titanium nitride 
(TiN)

Wafers
Small area

Semiconductors

Photovoltaics Graphene Thin film 
semiconductors Electronics

http://www.das-nano.com
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Resolution

Even the lowest resolution, provides meaningful information

Same Sample 8x8 mm2 – Different lateral resolution

64 measurements
16 seconds

256 measurements
64 seconds

1,024 measurements
4.3 minutes

6,400 measurements
27 minutes

25,600 measurements
1 hour 47 minutes

http://www.das-nano.com
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Projects & scientific publications: OPEN TO COLLABORATE! 

das-Nano last relevant scientific publications in 
high impact factor peer-reviewed journals:

das-Nano has participated in several European and 
national R&D projects to constantly improve the 
Terahertz technology:

http://www.das-nano.com
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System validation and standardization: European GRACE project

• INRIM: Istituto Nazionale di Ricerca Metrologica (IT)
• CEM: Centro Español de Metrología (ES)
• NPL: National Physical Laboratory (UK)
• Graphenea (ES)
• ISC: International Standards Consulting (GE)
• The University of Manchester (UK)
• VDE: Association for Electrical, Electronic & 

Information Technologies (GE)
• das-Nano (ES)

Good 
practice 
guide

CVD monolayer graphene

http://www.das-nano.com
http://empir.npl.co.uk/grace/
http://empir.npl.co.uk/grace/wp-content/uploads/sites/32/2020/04/20200428_GRACE_GPG_2_v1.pdf


The new light 
for the industry
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