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Specialists in image capture and processing

40 years of experience 70 people v 10% of turnover 30% export
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12S AND TERAHERTZ

2006 TERA-BOOK project with LOMA and LABRI labs::
Read a closed book

2010 Work with CEA LET! on Terahertz imaging
solutions

2015 Development of a Terahertz camera
with CEA LETI

2016 Starting a common laboratory with L|E§

CEA-TECH Aquitaine

2017 Availability of a commercial camera
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be visionary

TZcam: Teraheriz camera

* Unrivalled bolomectric sensor sensitivity

* Real time operation

High resolution large field imaging

Non hazardous imaging technology



1Zcam Applications

Uncooled THz imager

* Non-Destructive Testing
 Life sciences

 Scientific Instruments

 Characterization of THz sources

SEE INSIDE THE MATTER SAFELY



L= 1Zcam - Technology

be visionary .
Uncooled THz imager

Antenna-coupied bolometer array

* Dual-polarization antennas with resistive loads ® Vacuum packaging with HR silicon window

o o . :
® Suspended membrane with a-Si thermometer DOUSEERE AR EeRlig) @ Wl ek

® Fabrication above CMOS read-out IC

a
,  Sus rane
&7 Thickoxide cavity HR silicon window
on metal reflector
4 CMOS read-out Ceramic pa ckage
f circuit _
THz imager




1Zcam - Features

Uncooled THz imager

Broadband operation:

Sensor;

Real time operation:
Sensor size:

With objective lens:

Sensitivity:

03-5THz

3207240 pixels patented pixel
architecture designed by CEA LETI

25 Hz
16 mMm 12 mm

64 mMm 48 mm
Custom optics on demand

Starting from 20pW per pixel



L= 1Zcam - Technology

be visionary
Uncooled THz imager
Minimum Detectable Power
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Frangois Simoens et al, "Uncooled Terahertz real-time imaging 2D arrays developed at LETI: present status and perspectives,"
Proc. SPIE 10194, Micro- and Nanotechnology Sensors, Systems, and Applications IX, 101942N (18 May 2017);




Teraheriz imaging

What for?

Research Industry



THz beam profile characterisation

QCL source, CW operation

THz Imaging
for
Research

Image of TE,, mode of the laser
Frequency. 1 THz
Image size: 16 mmx 12 mm

Courtesy of Jean-Francois LAMPIN, IEMN Lille, France



THz Imaging
for
Research

Real-time THz imaging

Antenne based source, Pulsed operation

Imaging of plastic sample
Frequency:. cantered at 1,5 THz
Image size: 64 mMm X 48 mm

Courtesy of Sukhdeep DHILLON, LPA/ENS, France



THz beam alignment THz speciral imaging

LINbO3 based source, Pulsed operation THZ FEL source, 50Hz operation

Image of focalised spot of the laser Image of laser beam profile

Frequency. 0,1-5 THz Frequency. 0,5-5THz

Image size: 16 mmx 12 mm Image size: 16 mm x 12 mm
Courtesy of James Lloyd-Hughes, Warwick University, UK Courtesy of Andrea Perucchi, TeraFermi, Trieste, Italy

THz imaging for Research



THz microscope device development

THz Source (LYTID SAS, France)

THz Camera (i2s TZcam, France)

« Amplifier-Multiplier Chain
+ 25 mW @ 600 GHz

« Microbolometer Matrix
» 320x240 pixel

| Parabolic mirrors |

-
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" TPXlenses |

Courtesy of Michele Ortolani, Instituto Italiano di Technologica, Italy

THz imaging for Research
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Point-spread function (PSF)
The deviation of the shape of
the reflected focal spot from the
Airy function contains key
information on the internal
structure of the skin. The idea
is to use a "beam profiler" to
diagnose skin cancer.

Collagen only \

Skin simulant Plexiglas pillars
We are currently using pure collagen

(one of the main components of the
human skin) as healthy skin
simulant. 3=
As skin cancer simulant we are
using plexiglas pillars samples, with
different patterns on their surface,
immersed in a collagen matrix.

plx:(SO nﬂ;.
Beam profile

e e e

Plexiglas sample in the collagen




THz imaging
for
Industry




Terahertz imaging, harmiess
alternative to X-rays,
to see through materials

« THz Schottky diodes multipliers :4 frequency bands:
300 GHz, 550GHz, 850 GHz & 1000 GHz

 THz Quantum Cascade Laser (QCL) : 3 frequencies:
25 THz 3.3 THz & 4.7 THz




THz beam correction for high
quality imaging
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THz Imaging NDT device

One shot real time THz images without post treatment !

THz imaging for Industry




Visible

Internal defect
detection

Thickness and density
variation detection

J
THz imaging for Industry




Hidden object in case Monitoring powder level in package

THz imaging for Industry



-5 =73 EEEERIOUR, - IR O % G
«mh b e nta o wh iy b pann va s by aahanpduhen
'- A e £
N :

B N 5 BIETS-
=2 e L amm

Thank you

be visionary
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