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Trusted for
radiation
measurement
on the world's

most critical

missions.




About VVaradis

Varadis, a global leader in the design and manufacturing of high-energy radiation
detection components and systems, provides RADFET (Radiation Sensing Field
Effect Transistors) powered technology to some of the globe's most important
innovators.

The company's RADFET radiation detection technology circles Earth at 17,000
mph in the International Space Station as well as measures radiation levels
created by particles traveling at 186,000 miles per second 220 miles below on
Earth around CERN'’s Large Hadron Collider.

Based in Cork, Ireland, Varadis leverages over 30 years of technology
development in the radiation monitoring and dosimetry space to bring the
Varadis RADFET portfolio of products range to global markets.

Our Values

At Varadis, our core values drive the work we do, as well as all interactions within
our team and with our customers.

o INnNovation
0 0

O

Quality

Respect
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"Unfor.‘tunately, even shielding and
Padiatibn—hérdened electhoniés ‘
can fail. The prirhar‘y mission of
the VVaradis Space tearh IS to
ensure every satéllite operator,
via the Varadis suite of Pédiation
detection technology, has the
ability to monitor“ the damaging

effects of radiation on their*

orbiting satellites.”




Our Mission to Keep Space Safe

The scale to which the space industry is growing is at a level that I've never
seen before.

Satellite manufacturing, once a function of only the largest aerospace companies, is
now becoming a lucrative and accessible industry to both start-ups and established
corporations globally. '

Although difficult to put an exact number on it, research suggests that of the
approximate 15,000 ‘space companies’ across the world in 2024, there could be
nearly 3,000 focused on satellite manufacturing processes.

Cheaper components, reusable launch systems, and major investment from |
government organizations have all been catalysts to this growth.

With some research suggesting that by 2035 we could see over 100,000 satellites in
space, never has it been more important to integrate radiation detection technology
into the satellites being designed and built today.

Our technology empowers you to identify damaged components early and, if
required, take action to resolve or potentially safely maneuver the satellite to a
safe orbit. '

In fact, with the increase in space traffic and the advent of space tourism we believe
this capability, in the future, may become a regulatory requirement. ]

We're honored to'already work with some of the globe’s largest space exploration
organizations to address this pressing need. '

" Brad Wrigley
CEO and Co-founder Varadis




Our Heritage in Space

* Alphasat
* DESTINY+ Phaethon Asteroid

* ESA Chimera

* ESA Rosetta

* ESA Space Technology Research Vehicle
* EUCPAD (European Crew Personal Active Dosimeter)
* Galileo

* Galileo Il

 GlobalStar

* HAKUTO-R 2 Lunar Lander

¢ International Space Station

JAXA MDS-1
- JAXASDS-1 T
o NASA Artemis: dee RN

* NASA Living with a Star (LWS)
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"WVaradis BADFET technology is a
crucial tool for the design and iteration
of space hardware. Its ability to verify
on-orbit doses and validate shielding
design makes them an invaluable
asset for any manufacturer looking

to improve decision making, iterate

designs and build more resilient

spacecraﬂ:."

Dr. Matthew Gill
Nuclear Engineer, Rocket Scientist and

Founder of Space Radiation Services
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Space Components

The Varadis RADFET is a discrete p-channel MOSFET designed specifically
optimized for radiation sensitivity. The critical region is the RADFET's gate oxide.
With a large combined dynamic range, from 1 cGy (1 rad) to >10 kGy (1 Mrad),
Varadis RADFET Space Components are ideal for space exploration.

Varadis RADFETs are cost effective, small, robust, require no power to detect
radiation and can be easily integrated into radiation dosimetry applications.

Through the generation and trapping of radiation-induced charges in the gate
oxide, radiation exposure changes the output voltage of the RADFET, and this
change is related to the radiation dose.

RADFETSs are sensitive to ionizing radiation: gamma rays, X-rays, and protons.
The read-out is done by forcing a DC current in order of pA into the device and
measuring the DC voltage in a range of a few volts.

To read the output, a DC current on the order of microamperes is forced into
the RADFET, and the resulting DC voltage, typically within a range of a few volts,
is measured.




SPACE COMPONENTS

VTO01, VT02

Radiation Detection Sensors
Doses 1 cGy (1 rad) to 1 kGy (100 krad)

KEY FEATU.RES . . Iy W'y
+ Comprises two 400 nm RADFETs with W/L of 300 pm/50 pm and a diode 3
+ Starting threshold voltage range: 0.8 to 3.0 V f .vr 01
+ Readout current: 10 pA (MTC) \ e
+ Temperature endurance range: -55°C to +125°C ! !
+ Maximum sensitivity: )
o VT01: 0.55 mV/cGy VTO1

o VT02: 0.65 mV/cGy
+ Dimensions:
o VTO01 (SOT-23 plastic package): 2.8 mm x 2.9 mm x 1.2 mm
o VTO02 (8L side braze ceramic package): 10.29 mm x 7.87 mm x 2.41 mm
KEY BENEFITS
+ Completely passive operation (zero-volt bias)

* Zero power consumption during sense mode

+ Easy readout; force current measure voltage technique

+ Extreme low power (15 pW to 80 pW)

V102

RADIATION DATA
« TID > 100 krad
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SPACE COMPONENTS

VTO05

Radiation Detection Sensor
Doses 1 Gy (100 rad) to 10 kGy (1 Mrad)

KEY FEATURES
+ Comprises a 100 nm RADFET with W/L of 300 um/50 pm and a diode A
+ Starting threshold voltage range: 2.1 to 3.5V
: S V105
+ Readout current: 17 pA (MTC)
* Temperature endurance range: -55°C to +125°C \! ! !
+ Maximum sensitivity: 1.5 mV/Gy

+ Dimensions (SOT-23 plastic package): 2.8 mm x 2.9 mm x 1.2 mm

e ey

KEY BENEFITS
+ Completely passive operation (zero-volt bias)

+ Zero power consumption during sense mode
+ Easy readout; force current measure voltage technique
+ Extreme low power (36 pW to 100 pW)

RADIATION DATA
* TID>1 Mrad
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SPACE COVMPONENTS

VTO6N
(NASA EEE-INST-002 S1 Level 3 Part)

Radiation Detection Sensor
Doses 1 Gy (100 rad) to >10 kGy (1 Mrad)

KEY FEATURES
« Comprises two 100 nm RADFETs with W/L of 300 um/50 pm and a diode

Starting threshold voltage range: 2.1 to 3.5V
+ Readout current: 17 pA (MTC)

* Temperature endurance range: -55°C to +125°C

+ Maximum sensitivity: 2.9 mV/Gy
+ Dimensions (DIL-8 ceramic, high-reliability package):
10.3 mmx 7.8 mm x 3 mm
KEY BENEFITS
+ High-reliability CERDIP package
+ Completely passive operation (zero-volt bias)
*+ Zero power consumption during sense mode
+ Easy readout; force current measure voltage
+ Extreme low power (36 pW to 100 pW)

RADIATION DATA
* TID > 1 Mrad

QUALIFICATION DATA
+ Destructive physical analysis (DPA) Method: MIL-STD-1580B covering
+ Screening: Method: ATN-SC-1063 Iss. 1
+ External visual inspection
* PIND method: MIL-STD-883
BURN-IN method: MIL-STD-750 test conditions: 160 h at < 125°C
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SPACE MODULES
RM-VTO01-A, RM-VT02-A
RADFET ANALOG MODULE

PRODUCT OVERVIEW

The RM-VT01-A and RM-VT02-A are analog readout modules designed for providing an optimized read-out
for VTO1 or VT02 RADFETs. The modules output the RADFET threshold voltage, which is directly related to
the accumulated radiation dose of a RADFET.

Their minimal dimensions enable them to be easily integrated into a customer’s system. The Readout
Modules are specially designed for use with the respective RADFET sensors with individually adjusted bias
current to minimize threshold voltage drift due to temperature. The RADFET threshold voltage is buffered
for easier integration with standard A/D converters, significantly simplifying our customer's electronics
design. Both read-out, and sense modes of operation are supported.

KEY FEATURES
+ Comprises two 400 nm RADFETs with W/L of 300 pm/50 pm
+ Starting threshold voltage range: 0.8 to 3.0 V
« Temperature endurance range: -40°C to +85°C
+ Maximum sensitivity: 0.55 mV/cGy
* Dimensions RM-VT01-A: 28 mm x 15 mm x 3 mm
* Dimensions RM-VT02-A: 38 mm x 15 mm x 3.8 mm

KEY BENEFITS
+ Passive operation (zero watts)

* Zero power consumption during sense mode
* Low-power readout mode (30 mW) RM-VTO1-A
+ Contains VTO1 or VT02 RADFET and read-out circuitry

* Supports read-out and irradiation modes of RADFET operation
+ Easy integration with host via SMT or through-hole

+ Facilitates optimum RADFET read-out and saves customer's

development time and costs

RADIATION DATA
* TID > 100 krad (Si)

QUALIFICATION DATA
+ Temperature cycling test:
o 10 cycles from -20°C to + 50°C
o 1 cycle from -40°C to +50°C

* Vacuum stability burn-in test: 150 hours, +40°C, -5 mBar

RM-VT02-A

* Vibration test: 3-axis sinusoidal sweep
* Random frequency vibration test

* Mechanic shock qualification: 5 in each direction per axes
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SPACE MODULES
VT-DRM(S)
RADFET DIGITAL READOUT MODULE

PRODUCT OVERVIEW

Designed in partnership with the European Space Agency (ESA), VT-DRM(S) is a total ionizing dose (TID)
measuring module aimed at providing an optimized RADFET read-out for various RADFET technologies.
The VT-DRM(S) utilizes 100 nm and 400 nm RADFETSs in various sense modes, covering both read-out and
irradiation (sense) mode.

The module outputs a digitized threshold voltage, which is directly related to accumulated radiation dose.
Designed to compensate for threshold voltage drift due to temperature, VT-DRM(S) provides a stable
readout over a large temperature span. VT-DRM(S) can be easily integrated with the host. VT-DRM(S)
communicates with the host via standard SPI protocol or isoSPI.

KEY FEATURES
+ Comprises two 400 nm RADFETs and two 100 nm RADFETs
+ Temperature endurance range: -40°C to +85°C
+ Onboard temperature sensor
+ Maximum sensitivity: 130 mV/Gy
* Dimensions: 35 mm x 50 mm x 7 mm

« Communication: Standard SPI or isoSPI on distance
up to 100 m

KEY BENEFITS
+ Zero watts or sense-active extreme low-power mode (5 pW)

* Low-power readout mode (60 mW)

+ Optimum RADFET read-out, and multiple RADFET sensitivity

+ Easy integration with host via SMT or through-hole
RADIATION DATA

* TID > 5 krad (Si)

QUALIFICATION DATA
* Temperature cycling test:

o 10 cycles from -20°C to + 50°C

o 1 cycle from -40°C to +50°C
+ Vacuum stability burn-in test: 150 hrs, +40°C, -5 mBar
* Vibration test: 3-axis sinusoidal sweep
* Random frequency vibration test

* Mechanical shock qualification: 5 per axes

Eesa
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a -Let's Work Together S
Varadis is eager to discusslhow you can succes;sfully deploy our

high-energy radiation detection sensors in your next project.

Drop us an email at sales@\iaradis.com to learn more about hovx[
Varadis is helping keep space safe for the generations to come.
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