Electronics for Extreme Environments Conference - Electronics that Must Endure
Tuesday 30*" June and Wednesday 1% July 2026 — Held at Churchill College, Cambridge, UK

The Electronics for Extreme Environments Conference explored the themes of electronics being required
for a wide range of applications in space, aerospace, environmental sensing, quantum computing,
geothermal, fusion energy and defence with 100 delegates attending, 4 Keynotes and 20 Oral
Presentations over the two days, supported by two Sponsors (Cadence and Presidio Components), 13
Exhibitors and a Poster Session.

This Electronics for Extreme Environments Conference Report covers the following areas:

e Conference Presentations
o High Temperature Electronics
o Applications including Space, Aerospace and Cryogenics
o High Field Strengths
o Extreme Environmental Conditions
e Meet the Sponsors and Exhibitors
e Poster Presentations and Award

Electronics for Extreme Environments Conference Presentations

The Electronics for Extreme Environments Conference Chair, Piers Tremlett of Microchip Inc, welcomed
participants to the event with an introduction to IMAPS-UK and overview of the Conference aims.

Keynote Presentation — The role for “Electronics for Extreme Environments” in delivering on the UK’s
Modern Industrial Strategy by lain Mauchline, Head of Semiconductors, Innovate UK

Semiconductors and electronics operating in extreme environments are critical to fulfilling the UK's Modern
Industrial Strategy and national security. Traditional components fail under extreme temperatures, high
radiation, and corrosive conditions. Advanced, ruggedised semiconductors, materials and packaging are
becoming essential to ensure the resilience of the UK’s Critical National Infrastructure (CNI) and defence.

Extreme environments feature within many of the Industrial Strategy growth-driving sectors (I1S-8) include
Quantum, Aerospace, Defence, Deep-Earth Energy, Nuclear, Space, Communications and Medical.

Long-term technology leadership and commercial opportunities for UK companies come from the
continued development of advanced materials (e.g SiC, GaN, Ga,0s, Diamond) and new packaging
techniques (e.g. Ceramic Hermetic Sealing, Silver Sinter, Thermal interfacing, Bonding). And perhaps more
importantly from the benefits of co designing WBG materials with advanced packaging.

By securing domestic capability in these specialized fields, the UK reduces its reliance on vulnerable global
supply chains. This strategic autonomy will not only directly support national security but also position UK
companies as high-value exporters in the global deep tech economy.

This presentation provided an overview of these application areas and technologies, the alignment with the
Modern Industrial Strategy and how Innovate UK’s new approach can support high potential businesses
working in the area.
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Session 1: High Temperature Electronics

Advances in Silicon Carbide JFET Circuit Design for Extreme Environments by Alton Horsfall, Nascent
Semiconductors/Durham University

Silicon carbide Junction Field Effect Transistors (JFETs) have been demonstrated to operate in a range of
extreme environments beyond those possible with conventional silicon based technology. To achieve the
device performance that is commensurate with the superlative material properties of silicon carbide
requires a paradigm shift in device design. The circuit complexity required to achieve computation in these
extreme environments requires the integration of several thousand logic gates that are realised in
depletion mode JFETs, as well the development of complex structures including data buses, digital
comparators and tri-state logic. The realisation of these circuits has significant implications in allowable
variation in performance between the fabricated JFETs to enable the realisation of the sub-circuits, as well
as the overall processor. The challenges and proposed solutions to the manufacture of an 8-bit
microprocessor capable of computation in extreme environments were described.

Thermally Hardened Electronics for RF and Power by Ahmad Islam, AFRL

Development of high-temperature compatible electronic devices is desired for hypersonic vehicles, space
exploration, electric vehicles, gas turbines, gas/oil drilling, geothermal surveying, and energy-dense
systems. Electronic devices made with wide bandgap and ultra-wide bandgap materials are suitable for
these high temperature applications. In this talk, high temperature device data obtained from B-Ga,0s;
field-effect transistors (FETs) and AIGaN/GaN high-electron mobility transistors (HEMTs) at temperatures
up to 500°C were presented. Device details, analysis of the electrical data by considering insights obtained
from materials characterisation were discussed, and the variation in device parameters (such as
transconductance, threshold voltage, contact resistance, gate leakage) with temperature and time was
explained.

MEMS Artificial Neurons for Ultra-Low Power Edge Al by Aleksandra Markovic, ESYCOM

Distributed sensor networks are increasingly constrained by the need to transmit large volumes of data to
centralised processing units, leading to communication bottlenecks, latency, and elevated energy
consumption. In-sensor computing has therefore emerged as a promising paradigm that moves data
processing closer to the sensing nodes themselves. While this approach is particularly attractive for energy-
constrained and privacy-sensitive applications, such as loT devices, autonomous systems, and engine
monitoring, current implementations remain limited by the critical operating range of conventional
semiconductor electronics.

In this work, a novel artificial neuron concept designed for neuromorphic platforms capable of enabling
edge intelligence in extreme environments was introduced. The proposed neuron is implemented using
contactless MEMS technology, which inherently offers high-temperature tolerance and long-term reliability
due to the absence of mechanical wear and active electronic switching elements. The stable operation of a
single binary neuron at temperatures up to 450°C was experimentally demonstrated. In addition,
preliminary irradiation tests using Si ions show only a minor post-exposure displacement shift, confirming
strong radiation resilience.

The mechanical nature of the neurons also allows direct interfacing with MEMS sensors (e.g.,
accelerometers) without the need for analog-to-digital conversion at the inference stage, making the
approach particularly suitable for high-temperature and radiation-rich environments where conventional
electronics struggle to operate reliably.
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Stability of NEM Switches under Extreme Mechanical Load Conditions by Ivan Marozau, CSEM

Nanoelectromechanical (NEM) relays were presented as a promising switching technology for electronics
operating in extreme environments, where conventional semiconductors face limits in leakage, radiation
tolerance, and temperature range. Their zero standby power and resilience make them attractive for space,
energy, defence, industrial, and harsh-environment edge-computing applications.

The presentation assessed the mechanical robustness of 3-terminal NEM relays for logic and 7-terminal
relays for non-volatile memory. Wafer-level devices were electrically characterised before and after
exposure to extreme loads: shocks up to 5000 g and vibration up to 70 g, exceeding many standard
qualification profiles.

Results showed excellent structural resilience. All initially functional devices survived shock testing, and
only one actuation failure was observed across roughly 100 tested devices after vibration testing. The main
issues were electrical rather than mechanical, including pull-in/pull-out variation, volatility changes, contact
micro-welding, and loss of programmed state in 7-terminal relays. These effects are attributed mainly to
the soft Au and Ru contact coatings. Future improvements will focus on advanced contact materials such as
nanocrystalline graphite, miniaturisation, and improved packaging to strengthen long-term reliability.

Development of Heat-Resistant All Solid-State Batteries Capable of Stable Operation up to 150°C by
Makasi Nishimura, Maxell, Ltd

All-solid-state batteries are strong candidates for next-generation energy storage, especially in harsh
environments where traditional lithium-ion batteries are not suitable. Mass production of all-solid-state
batteries that can operate at temperatures up to 125°C has already been achieved, while delivering long
cycle life and high safety. To further broaden their applications, particularly in even more demanding
environments, increasing the maximum operating temperature has become a key challenge.

To address this, the degradation mechanism in all-solid-state batteries has been analysed, which revealed
that side reactions at the interface between the cathode active material and the solid electrolyte are the
primary cause of degradation at high temperatures. The heat resistance of our batteries has been
enhanced by developing advanced technologies, including the selection of highly heat-resistant electrode
materials and the modification of process technologies, as well as optimizing the overall cell design. As a
result, a heat-resistant all-solid-state battery capable of stable charge—discharge operation at temperatures
up to 150°¢ has been developed.

In this presentation, the performance of these batteries, including their long-term reliability and cycle life
under high-temperature conditions was described and the technologies that enable their safety and
durability in extreme environments were explained.

Session 2: Applications including Space, Aerospace and Cryogenics

Detectors Developed to Operate in Space at Cryogenic Temperatures by Matthew Soman, ESA
International

Detectors are fundamental to the measurement capabilities of space missions, enabling the sensing of
radiation across a broad spectrum from infrared (IR) to X-rays and beyond. The functionality and
performance of optical instruments are largely dictated by the characteristics of available detectors,
resulting in a persistent gap between existing products and future needs of the optical instrumentation
community. Additionally, concerns regarding radiation hardness and reliability frequently restrict the use of
Commercial Off-The-Shelf (COTS) detectors, even in less demanding applications. In response, the
European Space Agency (ESA) maintains an extensive programme dedicated to detector development,
striving to provide instrument developers with access to the highest possible detector performance.
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Particularly in applications of high sensitivity or into the infrared, detectors and instrumentation are often
cooled to limit thermally-generated background or dark signal, and to find an optimum operating point for
other effects like damage induced by space radiation. In this talk, some of the recent and ongoing detector
developments supported by the Agency were discussed, with a focus on the challenges introduced by the
cold operation and space environment.

Electronic Design for the Extreme Environment of Outer Space by Rajan Bedi, Spacechips

We live in a satellite-enabled age, from the Ubers and Just Eats we order, the spacecraft orbiting overhead
are not science fiction, but part of a critical, life-support system we depend on daily. Satellites provide a
detailed understanding of what is happening in our world: they deliver awe-inspiring imagery observing the
fragile eco-systems of our beautiful planet, our home. Satellites of all sizes deliver global communication
and broadband internet anytime and anywhere, navigational positional accuracy, contributing space-based
solutions to humanity’s biggest challenges such as Climate Change, Food Sustainability, Digital Divide,
Disaster Management, Telemedicine, Smart Cities and Smart Mining. Satellite navigation synchronises our
power grids and the timing of financial transactions, and space is critical to our national security, with 90%
of UK’s military capability dependant on its defence satellites.

Electronics are used on-board satellites and spacecraft operating in the extreme environment of space:
some provide safety-critical control and monitoring during the shock and stresses of rocket launch, while
most are used in the harsh, radio-active vacuum of space, presenting unique thermal, material and ESD
challenges for components and designs.

Cryogenic Power Electronics for Superconducting Powertrain in Liquid Hydrogen Powered Electric Aircraft
by Vincent Zeng, University of Bath

Emissions from the aerospace and aviation industry have remained constant and continue to increase, with
a significant percentage of total transportation-related emissions attributed to this sector. To address this
challenge, the aerospace industry has identified liquid hydrogen as a key fuel capable of enabling zero-
emission aircraft. Liquid hydrogen not only offers high gravimetric energy density but also serves as an
effective onboard cooling source. Its cryogenic temperature, approximately 20 K, creates a low-
temperature environment that can enable advanced technologies such as superconducting powertrains
and onboard power systems. This integration provides mutual benefits: the powertrain can utilise waste
heat to warm the hydrogen fuel, while superconducting systems can achieve significantly higher power
density compared to conventional technologies. Together, these advantages position liquid hydrogen and
superconducting technologies as promising enablers for future zero-emission aviation.

Cryogenic power electronics are key components for superconducting powertrains and hydrogen-powered
electric aircraft. Operating at very low temperatures, they deliver power from the fuel cell to the DC
network system, drive superconducting machines, and provide system protection. This paper presented
state-of-the-art research and recent progress from the award-winning ATl project ZEST (Zero Emission
Sustainable Transport), led by Airbus. The electric propulsion system working along with the
superconducting devices in the cryostat was the focus of the research. Mainstream power semiconductor
technologies, including silicon-based devices, silicon carbide (SiC), and gallium nitride (GaN), were
systematically investigated. Key passive component characterisation under cryogenic conditions was also
discussed. Building on these cryogenic investigations, the design challenges of cryogenic inverters and
cryogenic DC-DC converters were presented.

Keynote Presentation: Cryo-CMOS for Quantum Computing by Edoardo Charbon, EPFL

The core of a quantum computer or a quantum sensor is generally an array of qubits and classical
electronics for its control; it operates on the qubits with nanosecond latency and a very low noise. Classical
electronics is generally operating at room temperature, however recently, it has been proposed to move it
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closer to the qubits/detectors and to operate at cryogenic temperatures to improve compactness and
reliability. This has introduced new constraints to the electronics, especially in terms of noise and power
dissipation, due to the extremely weak signals generated by quantum devices that require highly sensitive
circuits and systems, along with very precise timing capability. The use of CMOS technologies to achieve
these goals is advocated, whereas the circuits are operated at 2-10K. It is believed that these, collectively
known as cryo-CMOS circuits, will make future qubit arrays scalable, enabling a faster growth in qubit
count.

In this talk, the challenges of designing and operating complex circuits and systems at deep-cryogenic
temperatures were outlined, along with preliminary results achieved in the control of quantum devices by
ad hoc integrated circuits that were optimised to operate at low power in these conditions. The talk
concluded with a perspective on the field and its trends.

Silicon Capacitors: Reliable Performance in Extreme Conditions by Enzo Darcy, Murata

As electronic systems are increasingly deployed in extreme environments, passive components must
maintain reliable performance under conditions far beyond those encountered in conventional
applications. Silicon capacitor technology offers a promising alternative to traditional capacitor solutions
for systems operating in aerospace, cryogenic, high-temperature, and other demanding environments.

This presentation explored Murata's silicon capacitor technology and its suitability for operation under
severe environmental stresses. As part of an evaluation programme conducted within the European Space
Agency (ESA) Technology Research Programme (TRP), silicon capacitors were subjected to a comprehensive
series of tests representative of challenging mission conditions. These included exposure to extreme
temperatures ranging from -250°C to 300°C, radiation environments relevant to space applications, heavy-
ion irradiation, and other reliability-focused assessments.

The presentation discussed the test methodologies employed, the key performance parameters monitored,
and the considerations associated with deploying passive components in such environments. Particular
attention was given to capacitance stability, electrical performance, reliability, and the potential
advantages of silicon-based capacitor technology compared with conventional multilayer ceramic
capacitors (MLCCs).

Understanding High Voltage Dielectric Behaviour at Low Pressure by Meenakshy Ramankutty, National
Physical Laboratory

The reliability of high-voltage insulation systems under reduced pressure conditions is critical for
applications including aerospace and automotive electrification. This study investigated dielectric
performance, partial discharge (PD) behaviour, and electrical fatigue of coated and uncoated systems
under low-pressure environments. Breakdown voltage and PD inception voltage (PDIV) were evaluated
against pressure following Paschen’s law.

Experimental work was conducted using high-voltage test systems up to 10 kV and 10 kHz, with pressures
down to 5 mbar and elevated temperatures. Test vehicles included multilayer and 2D PCB geometries, with
2D boards coated using silicone, acrylic, and parylene. PDIV measurements across pressures from 1000 to
200 mbar revealed a general reduction in PDIV with decreasing pressure, with variations by coating type,
thickness, and geometry.

Electrical fatigue testing demonstrated progressive insulation degradation due to sustained PD activity,
reducing breakdown strength over time. Coating type, thickness, and frequency (50 Hz vs 1 kHz)
significantly affected lifetime. Weibull analysis confirmed reliability differences. No consistent correlation
was found between PDIV and insulation lifetime, and failures did not always occur at highest field strength
regions, highlighting the complexity of PD-driven degradation.

IMAPS-UK: Electronics for Extreme Environments Conference Report, 24 July 2026



Session 3: High Field Strengths

Keynote Presentation: Fusion needs Resilient Electronics, the World needs Fusion Energy by Nick Sykes,
UKAEA

This presentation introduced fusion energy as closer than ever — with rising global temperatures driving
demand for sustainable low-carbon power, and world leaders all signalling that a global race to commercial
fusion is now underway. The fusion industry is growing rapidly in the number of companies, funding levels,
and investor diversity, fuelled by exponential electricity demand and expanding public-private partnerships
across the US, UK, Germany, Japan, and China. The presentation detailed the core challenge: the interior of
a fusion powerplant carries radiation doses that are lethal to humans but tolerable for robots, with varied
radiation sources creating large restricted zones that severely limit human maintenance, slow material
qualification (testing not starting until 2034), inflate civil infrastructure costs, and add heavy overhead from
support services and waste. It concludes that flexible, programmable robotic systems paired with radiation-
tolerant electronics can keep people out of harm's way — making operations safer, faster, and cheaper,
cutting infrastructure cost, and delivering scientific results sooner.

Total Dose Radiation Effects on Electronics for Fusion Environments by Richard Sharp, Radtest Ltd

This presentation provided an overview of test results from a broad programme of total dose testing of
COTS electronic components. The motivation for the work was to identify candidate components for
possible use in future fusion reactors, especially for high data rate communications (e.g. video) during
maintenance activities.

The radiation environment associated with fusion applications is severe, with high neutron rates present
while a machine is operating, making the use of semiconductors very difficult. The environment during
maintenance has almost no neutrons but high ionising dose rates of beta, gamma and x-ray radiation. The
current design basis is for a total dose requirement of at least 1MGy.

This work was the first attempt in recent years to survey the broad landscape of current COTS components
and take a snapshot of representative radiation testing data. Technologies included multiple parts in each
of silicon, SiC, GaN, SiGe, GaAs, InGaP and Ge materials, as well as a variety of optoelectronics materials
and passive components. Examples of results were presented and the impact of these upon the design
approach for electronics destined for fusion systems was discussed.

Performance Test of Wide Bandgap Electronic and Photonic Components during Gamma Irradiation by
Emil Jonasson, UKAEA

In future fusion environments, electronic components used to construct robotic maintenance systems must
be capable of operations in highly radioactive environments (Total lonising Dose (TID) > 1MGy).
Manufacturers generally do not provide performance characteristics for such high radiation dosages, so
direct testing is required.

In order to further investigate the performance of optical and semiconductor components needed for a
rad-hard LIDAR prototype, a remote testing and measurement system was designed, built and tested. The
system was able to bias and automatically measure the key performance parameters of 10 different types
of electronic and optical components used in the LIDAR system design during radiation exposure trials. The
system was designed to deploy into the Amentum Gamma radiation facility at the Harwell campus in the
UK, and to allow the testing of components at 1 kGy/hr up to a total of 1MGy Total Integrated Dose (TID).
Facility layout required the use of 15m+ cables to connect together devices under test with measurement
equipment outside the radiation area.

The approaches used to ensure successful measurements included the use of an SMU with "4-wire sensing"
to enable parameter measurements (IV-curves, transconductance, leakage currents and breakdown
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voltages) over long twisted-pair cabling; relay-based multiplexing outside the radiation area to enable
multiple components to be measured one at a time; and free-space laser transmission using a mirror and
waveguide system as well as optical transmission using a radiation hardened optical fibre in order to test
laser diodes and detectors. The system also included a signal generator, oscilloscope and laser power
meter. Measurement automation of all above devices was accomplished using the py-VISA Python library
over Ethernet and USB.

This talk discussed the approach taken, the design of the system, the lessons learned and advice for future
testing arrangements, and will reference headline results from the tests.

In-situ Monitoring of the Stability of AIGaN/GaN HEMTS Irradiated by 60Co y-rays by Sami Kibal,
University of Cambridge

After introducing the application of radiation-hard electronics in the maintenance of fusion reactors, the
advantages of nitride materials for environments with extreme gamma ray dose rates were outlined. The
fabrication of the devices (from the GaN deposition via MOVPE to the wire bonding onto packages) and the
characterisation methods employed were then described before presentation of the in-situ monitoring
setup. The setup is employed to compare powered HEMTs up to total received dose of 1IMGy under
different biasing conditions (ON vs OFF) and allows to follow the evolution of the main parameter of
interest (threshold voltage, peak transconductance...) as the irradiation progresses. A discussion explaining
the reasons behind the shifts in these parameters was presented, supported by results from the other post-
irradiation tests. After summarising the main outcomes of this campaign, an insight into the next irradiation
experiments was given.

Digital Control of a Motorised Lens using Radiation-Hardened-by-Design Electronics for Nuclear Camera
Systems by Hagen Marien, MAGICS Technology

Nuclear camera systems play a critical role in nuclear facilities, supporting applications such as
in-service inspection, fuel handling, surveillance, and decontamination and decommissioning.
Cameras capable of operating in extremely high radiation environments have historically relied
on analog technology, as conventional mixed-signal electronics fail under the high dose rates and
total ionization doses encountered in such settings.

MAGICS Technologies has developed a CMOS-based Radiation-Hard-By-Design (RHBD) camera
technology that operates in these harsh environments without additional shielding, enabling
compact camera heads suitable for high-dose areas. Beyond high-definition digital video
transmission over coaxial cable, the technology supports full digitization of auxiliary camera
functions, including pan-tilt actuation, illumination control, and motorised lens control.

This work presented a demonstrator in which digital control of a radiation-hardened motorised lens
— covering zoom, focus, and iris — is implemented using RHBD components within a fully
integrated camera architecture. A single digital communication link replaces the dedicated
cabling required by conventional systems, reducing complexity and improving scalability, with
the same infrastructure readily accommodating additional functions such as pan-tilt
mechanisms and LED drivers.

Insights into Memory Testing Approaches and Results — Data that Must Endure by Mariana Molina
Montes, Radtest Ltd

Radiation environments demand reliable and adaptable test platforms to assess electronic components
used in a plethora of fields such as aerospace, defence, nuclear, etc. In this context, memories are devices
particularly susceptible to radiation-induced errors making their characterisation utterly important for
critical applications. Radiation testing setups are often inflexible, expensive and tailored only to specific
devices. Consequently, their re-usability and adaptability across technologies and test environments is
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rather limited. In this work, a modular and modifiable FPGA-based memory testing platform for single
event upsets (SEUs) was developed and validated for three common testing setups. The results obtained,
altogether with their analysis, validate the platform as a cost-effective and versatile solution for memory
radiation characterization following Radtest Ltd.’s proposed scope and objectives. It demonstrated its
potential for wider use in future SEE testing efforts.

Active vs Passive Filtering in Extreme Electromagnetic Environment: An Orion Laser Capacitor Bank
Module Case Study by Murray Hughes, AWE Nuclear Security Technologies

This presentation covered a characterisation of the electromagnetic pulse (EMP) generated during the
Orion Laser Facility, Pulsed Power System operation. The EMP is a result of a fast 120 kV, 5 ns Marx
generator pulse, resulting in a di/dt of 24 TA/s and a local electric field strength up to 15 kV/m. The
presentation discussed measured field data, combined with observed failure modes. This information
offered insights into the performance of mitigation strategies implemented at critical interfaces. A
comparison between active low pass filtering and passive inductive filtering are the primary focus of the
mitigation strategies presented. While active filters initially provided effective attenuation, cumulative EMP
exposure resulted in capacitor degradation and loss of functionality. Passive inductive filters demonstrated
comparatively greater resilience, highlighting a key lesson learned: in extreme electromagnetic
environments, component robustness and long term survivability must outweigh nominal electrical
performance in high reliability operational facilities.

Session 4: Extreme Environmental Conditions
Keynote Presentation: High Survivability Electronics in the Military Domain by Bryn James, DSTL

Extreme events are to be expected in the military domain and military platforms are designed to be as
robust as possible to such events. However, if, overall, the platform can survive a dynamic “event”, but
onboard systems fail due to excessive environmental conditions of shock, vibration, temperature, radiation,
etc., the platform may be disabled and thus become unable to perform the mission.

There is thus significant advantage to be gained in ensuring that onboard systems are hardened against
such excessive conditions as much as is reasonably possible (with regard to size, weight and cost). The first
steps in any exercise to harden equipment against environmental conditions are: to know where
vulnerabilities lie and, to know what the levels of “insult” may be.

The paper presented an overview of the issues inherent in creating an adverse environment in which to
characterise elements of platforms and in the use of sensors to measure that environment. In order to
identify specific vulnerabilities within electronic components studies were undertaken to determine the
detail of failure when these components were exposed to excessive “insult”. Details of specific failure
modes were discussed along with some indication of how such vulnerabilities have been overcome.

The outcome of our studies is that there is no generic overall architecture that can be considered the most
robust. In order to ensure that a system is as robust as possible it is necessary to analyse, in detail, the
components that constitute a system and then either harden these against the expected “insult” or
eliminate the most vulnerable from the system.

Simplifying Complexity: Evidence Driven Technology Maturity for Challenging Environments by Susannah
Jones, DSTL

Emerging technologies require assurance frameworks that address complex development pathways, multi-
vendor integration, and strict compliance demands. This paper introduced the Technology Maturity
Architecture (TMA), a structured, evidence-driven approach for assessing technology readiness across the
full lifecycle. Unlike traditional models, TMA embeds platform-specific operational requirements directly
into evaluations, ensuring maturity is assessed within real-world contexts. It organises development into

IMAPS-UK: Electronics for Extreme Environments Conference Report, 24 July 2026



five maturity stages (1-V), linking each to sub-themes and enabling functions such as modelling and
simulation, hardware development, and systems engineering. An Evidence Credibility Scale (ECS) is
integrated to measure the strength of supporting data, providing transparent and defensible assurance for
stakeholders.

A key advancement is the incorporation of the Engineering Severity Level (ESL) methodology with the TMA,
which systematically defines environmental and platform constraints, including vibration, shock,
temperature, electromagnetic conditions, and size, weight, and power requirements. This ensures
operational factors are explicitly accounted for, linking development progress to deployment realities.

The framework is demonstrated through a quantum technology case study: an atomic clock for an air
platform. The combined TMA-ESL approach identifies maturity gaps early, prioritises verification activities,
and produces actionable outputs such as maturity profiles and risk-informed plans, supporting robust
decision-making across development, acquisition, and investment.

Evaluating a Novel Condensation Test Method for Conformal Coating Protection by Chris Hunt, Gen3

Condensation films on electronic assemblies create highly stressful conditions, particularly in automotive, so
conformal coatings are widely used. These coatings must fully cover components but often fail at sharp edges
due to surface tension effects, leaving terminations exposed. Under condensation, a continuous water film
between exposed terminations can create conductive pathways and catastrophic short circuits. A tempera-
ture-controlled platen within a damp heat chamber now enables controlled condensation levels.

GENS3 has developed the first compact, retrofittable commercial condensation system. In a case study where
a range of conformal coatings are studied there is a clear response between the coatings, with some perform-
ing little better than an uncoated board, whereas some coatings offering full protection. This is a critical per-
formance issue, with the current automotive industry test recognised has having significant deficiencies, this
new method offers a number of advantages.

300°C Geothermal Embedded Electronic System by Andrew Wright, Sandia National Labs

The growing demand for geothermal energy necessitates advanced subsurface instrumentations such as
Measurement While Drilling (MWD) systems and logging tools—to accurately characterize and navigate
geothermal wells. Current industry solutions rely on vacuum flasks to protect low-temperature electronics,
but these are limited to short-term use (a few hours at elevated temperatures), hindering long-term data
acquisition. With increasing focus on enhanced geothermal systems and closed-loop technologies in hotter
subsurface environments, there is a critical need for instrumentation capable of sustained operation to
support fracture detection, well integrity assessment, and other vital measurements.

To address this challenge, Sandia National Laboratories has developed improved packaging techniques for
off-the-shelf integrated circuits, enabling reliable operation at temperatures up to 300 °C. Methods
including gold-tin soldering, wire bonding, and conformal coating have demonstrated enhanced electronic
durability under extreme thermal conditions. A prototype electronic board designed as a high-temperature
data link was developed and tested with basic software demonstrating ADC and DAC functionality on a
microcontroller. This proof-of-concept validates the packaging techniques and hardware design for reliable
operation at 295°C for over 1000 hours, laying the groundwork for future development of a fully functional
data link for geothermal instrumentation.

This advancement promises to accelerate geothermal technology development, ultimately enhancing the
efficiency and sustainability of geothermal energy production.

Cryo-CMOS Enabling Large-Scale Quantum Computing by Stefan van Waasen, Forschungszentrum Julich

Scalability of quantum computers is one of the emerging challenges in this field. One possible solution is to
bring some of the classical electronics functionalities from room temperature into the fridge. Independent
of the qubit technology semiconductor-based electronics and here esp. Cryo-CMOS can be one of the game
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changers for this challenge. This means CMOS chips for control and read-out of qubits need to work and be
optimised for the temperature range down to 100mK. The Integrated Computing Architectures Institute
(ICA) at Forschungszentrum liilich is specialised in chip-based solution developing system approaches and
cryo-CMOS solutions for solid-state quantum computing. The presentation gave an overview covering cryo
device characterization and modelling, mK-biasing DACs with integration results, and investigations on
readout schemes.

Meet the Sponsors and Exhibitors
Sponsors of Electronics for Extreme Environments Conference 2026

Cadence - is a pivotal leader in electronic systems design, building upon more than 30 years of
computational software expertise.

Presidio Components - has been an industry leader in the manufacture of high reliability ceramic capacitors
since 1980.

Exhibitors at Electronics for Extreme Environments Conference 2026

Charcroft Electronics - Specialist distributor of passives, interconnect, power, magnetics, optoelectronics
and electromechanical components for harsh environment applications.

COAT-X - The Technology Leader in Parylene-based Multilayer Protection Coatings

Die Devices - Provides a reliable high quality source of bare die supply from first prototypes, tape-outs and
into volume production

Gen3 - Specialist British Manufacturer and Distributor of Test and Measurement Equipment

Hatley Labs - We provide independent, tailored product testing for electronic, electrical and battery
powered hardware

Inseto (UK) Ltd - showcasing Solutions for Precision Cryogenics, Scanning Acoustic Microscopy, Advanced
Adhesive Solutions and Hermetic Packaging for Extreme Environments

IPP Group Ltd - Innovative Inspection, Production and Test Solutions

Maxell, Ltd - A New Generation of Solid-State Battery that Changes the Concept of Power Usage

Micro-Hybrid GmbH - Electronics Modules and Solutions, Sensors — IR Emitters — IR Detectors

Nascent Semiconductors - Electronics for Extreme Environments including off-the-shelf products and
bespoke designs

Radtest Ltd - Radiation testing services for electronics and materials used in space, nuclear, high energy
physics and industrial environments

SAES - Global leader in advanced materials for electronics, optoelectronics and photonics, offering getter
and encapsulation solutions for high performance devices

StratEdge Corporation - Designs and manufactures a complete line of High Frequency, High Power, High
Reliability Semiconductor Packages operating from DC to 63+GHz

Electronics for Extreme Environments Conference 2026 Poster Session

The following Posters were presented during the Electronics for Extreme Environments Conference 2026,
with an Award made for the Poster from Manja Marcinkowski, Fraunhofer IKTS

Electronics for Extreme Environments Conference 2026 Poster Award:
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Thick Film Resistors for Sensor Applications suitable for Harsh Environments by Manja Marcinkowski,
Fraunhofer IKTS

Electronics for Extreme Environments Conference 2026 Posters:
An Extreme Environment SiC JFET Gate Drive by Tearlach Horn, Durham University

Measurement of High Voltages in Proximity to Large Electromagnetic Interferences within the Orion
Laser Facility by Edward Porter, AWE

Silicon Carbide Multiplexer for Extreme Environments by Michael George, Nascent Semiconductors

Optical Emulation of Single Event Effects in Wide Band-gap Power Devices for Radiation Tolerant
Electronics by Theo McCarthy, Durham University

Thermionic Emission Integrated Circuits for Nuclear Fusion Environments by John Blackburn, UKAEA
Interconnect Strategies for Harsh Environment Flip Chip Applications by Robin Jerratsch, AEMTec

Evaluation and Maintenance Strategies for Long-term Use of PCB Rogowski Coils on a Pulsed Power
System in High EMF Environments by Gabriel Mason, AWE

Performance Evaluation of Gamma Irradiated 4H SiC JFETS in Analog Circuits by Abigail Charlton, Durham
University

Comparing Pulse Width and Pulse Energy Dependencies of Multiphoton Absorption in GaN and Si
photodiodes for laser based semiconductor device testing in the near-infrared by Chris Chong, Radtest Ltd

Testing Methodology to Ensure Operational Reliability of Electronics in lonising Radiation Environments
by Aditi Katoch, Radtest Ltd

Reversible Moisture Getter for High Temperature Electronic and Opto-electronic Devices by Luca Mauri,
SAES Getters

Investigation of the Re-melting Temperature of Composite Solder Joints based on Low-melting-point
Lead-free Solder Material by Mathias Nowottnick University of Rostock

Cryogenic Characterisation of Integrated Operational Amplifiers for Power Converter Control
Applications by Hanwen Zhang, University of Bath

Diamond for Thermal Management of Space Electronics: Materials Integration and Device Applications
by Joana Mendes, Instituto de Telecomunicacoes, University of Aviero

Packaging Deep-submersible Novel Oceanographic Instruments by David Miall, National Oceanography
Centre

For further information on forthcoming events, please visit IMAPS-UK (www.imaps.org.uk)
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