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IRNova

v Head Office and Main Production facility in Kista, Sweden
v" Technical roots from Swedish Research Institute ACREO
v Founded in 2007
v~ 1SO 9001 qualified
v" Lab facilities ~2,500 m? (incl. clean room facilities ~1,300 m?)
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v" Offerings
v" High performance Infrared detectors

v" Contract manufacturing
v Design and Hybridization services
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Core Competence and Know-how

Design and Process
[1I/V system processing
Indium bumping and Flip-Chip
Electronics

Detector technology
Quantum Well Infrared Photo detector (QWIP)
Type Il Super Lattice detector (T2SL)

Integrated Detector Cooler Assembly (IDCA)
Split/Integral sterling cooler based
Small and light weight
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Business Model

IRNoOva Customers

Manufacturers of
IR-Cameras / IR-Systems

Electronics
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IR{nova

Applications

v" Research & Science v Defense, Security & v"Industrial
v Spectrometry Surveillance v Gas detection
v' Earth observation v" Air / Naval / Land v Non-destructive testing
v Etc.. v" Border/harbour control v Process control
v Etc. v Etc..
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Our Customers

International customer base

Volume deployment of IRnova detector based systems
IRNova detectors in thousands of cameras/systems in field
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Available detector types

QWIP Family
Resolution Pitch (um) ROIC
IRNnova640 640x480 25 Argus640
IRnova384-ER 384x288 25 1ISC0208
IRnova320-ER 320x%256 30 1ISC9705
IRNnova320-ER/10.55 320%256 30 1ISC9705
T2SL Family
Resolution Pitch (um) ROIC
IRnova640-MW 640x512 15 1ISC0403
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QWIP FPA products —typical parameters

32-34 mK NETD, 9-10 mK spatial noise at
F/2.7, detector temperature 68 K
two-point calibration at 80 °C and 30 °C
Operability 99.95 %

21-22 mK NETD, 6-7 mK spatial noise at
F/2.2, detector temperature 68 K
two-point calibration at 55 °C and 30 °C
Operability 99.95 %
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Example. IRnova 320-ER (QWIP 320x256)
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Detector Operability
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IRnova QWIP Features
Very high operability

Pixel functionality more than 99.9%

Excellent uniformity
Response variations less than 5%

Proven Reliability

Temperature cycled >12,000 times
Volume deployed

Field proven in harsh environment

GaAs/AlGaAs based
Radiation hard
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QWIP IDCA

v" Various types available
v Small and light weight designs
v" Integral/Split cooler options

v" Electronics
v" A/ID, Pre-Amp, Cooler control
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FPA manufacturing process

CMOS- CMOS
150 mm | processing Bump
wafer (foundry) process

Flip-Chip Detector Final Test
bonding & Substrate (Cooled
electrical tes Removal

Detector
Bump
process

Epi.growth &
NIl detector array
wafer process
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Roadmap Confidential!
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IRNnova320-ER-1055 DDCA

v SFg optimized QWIP based IDCA

v" Peak spectral response: 10.55 ym (matched SF4 absorption
spectrum)

v Spectral sensitivity: 10.3 — 10.8 um (cold filter equipped)

v Applications
v" SFg gas detection
v" Preventive maintenance

v Key features
v F#: FI2
v" NETD:35 mK (measured 25-28)

Note 1! This detector can also detect a number of other gases, e.g.
Ethylene (petrochemical industry), Ammonia (fertilizer plants), B
Chlorine Dioxide (water treatment) etc.

Note 2! Customization for various IR detectable gases, e.g. Carbon
monoxide, various VOCs (methane, ethanol,..), Refrigerent (R-
gases) etc. possible.
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T2SL Background TaSb GaST TaST
) Ec ®

Stack of thin layers of InAs / GaSb | ,I | | | |

Broad band detector Ev. 1o P

Photovoltaic - InAsl | InAsl |

Tunable bandgap < 3 pm - 30 um (multicolor capability)
T2SL advantages over existing detector technologies:

Potential for higher operating temperature and lower power consumption due to
lower dark current

Large valence band splitting, potentially leading to significantly reduced dark current (via
Auger generation)

Reduced tunneling currents due to increased electron effective mass
l1I-V processing technology; low cost for volume production, better uniformity
Normal incidence operation
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Heterojunction design

p-type InAs/GaSh absorber
InAs/GaSb/AISb/GaSbh “M-SL” barrier and n-contact
GaSb substrate removed in final step

GaSbh:Be
InAs/GaSh:Be T2SL
M-SL”
o) P
—— > EF
~ n M d
i irror an
4 4 contact
metal

~ absorber length
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IR{nova

Without AR With AR

Quantum efficiency of E0043 Quantum efficiency of EO043AR
at T=120 K and -0.010 V at T=120 K and -0.010 V
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IRNnovab640MW IDCA - URSUS

v 640x512 T2SL based IDCA

v" Spectral resolution: 3.5 — 5.0 um
v" Pixel pitch: 15 um

v Applications
v Handheld cameras

v Key features
v F#: F/4
v ROIC: ICS0403
v MTTF: > 10.000 hours
v NETD: ~ 20 mK
v Power. <4W
v Weight: < 0.4 kg
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Contract Manufacturing

v" Hybridization
v" Indium bump, Flip-Chip

v Cold Compression

v" Thermal compression
v Reflow
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v Wafer processing
v" High yield
v" Epitaxial growth with MOVPE

v 1II/V material system

v Volume production capabilities

WWW.ir-nova.se



