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About IMAPS-UK ...
The International Microelectronics, Assembly and Packaging Society (IMAPS) is the largest
society dedicated to the advancement and growth of microelectronics and advanced electronics
packaging. Our Society offers chapters around the globe, creating a global network with more
than 6,000 worldwide members. The United Kingdom Chapter of IMAPS was the first
international Chapter and has been in existence for over 50 years, still maintaining strong links
with other European countries, the USA and Asia.
IMAPS-UK is a registered Charity and plays a leading role in the UK’s advanced electronics
industry. We work closely with other governing bodies, societies, industrial and academic
institutions, to ensure that members are kept up to date with the latest developments and
innovations. We continue to provide a leading forum for the industry to meet and shape its
future.

The Society's objectives are achieved through regional seminars, workshops, major international
conferences and exhibitions, the publication of newsletters and technical papers as well as other
activities relevant to promoting knowledge within the industry.
This Online Conference has been arranged to support the Electronic Packaging Community with an
array of speakers looking towards a brighter future with an increasing impact of electronics in all
aspects of life.
IMAPS-UK welcomes Corporate, Academic and Individual Members to help shape the future of
the UK Electronics Packaging Community and benefit from the networking opportunities.
Further Information

If you have any other enquiries please visit:
www.imaps.org.uk/
or contact us at:
office@imaps.org.uk

Altogether Better Connected!
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About the Power and High
Temperature Conference
Electronics Manufacturing Challenges and Solutions for the Electric
Revolution
IMAPS-UK has organised this one-day Online Conference on the topic of Power and High Temperature,
where you can learn about the latest developments in materials and assembly processes to address the
challenges of extending the temperature capabilities of micro-electronics for the Electric Revolution.
This Online Conference covers many aspects of designing, manufacturing and testing of power and high
temperature electronics, where miniaturisation, thermal management, electrical performance and
reliability are critical features that need to be optimised.
The Conference addresses the following topics:
End User Requirements – hear about the challenges facing industrial applications
Substrate Technologies – overcoming thermal management issues
Sintering Materials – a viable alternative to solders and adhesives?
Materials Testing – ensuring long term reliability and fitness for purpose
Manufacturing Solutions – proven processes for extended temperature performance
This Conference showcases the reach of the Electronics Packaging Community in addressing current and
future needs for the Electric Revolution and will help to build momentum for IMAPS-UK to bring the
Community together as we recover from the impact of the Covid-19 virus.

Martin Wickham
IMAPS-UK Membership Officer
Further Information
If you have any other enquiries please visit:
www.imaps.org.uk/
or contact us at:
office@imaps.org.uk

Altogether Better Connected!
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Online Conference Agenda
09:25
09:30

Welcome and Introduction to IMAPS-UK
Driving the Electric Revolution: Building UK supply chains for PEMD
– Martyn Cherrington, Innovate UK

10:00

Can High Temperature Materials and Processes be applied to Power
Electronics Packaging
– Steve Riches, Tribus-D Ltd
Packaging and Integration Solutions for Wide Band-Gap Power
Electronics
– Mark Johnson, Nottingham University
Break
High Temperature Interconnect Materials
- Aarief Syed-Khaja, Heraeus
Introducing the All-Copper Interconnect Technology
- Richard Dixon, Dycotec Materials
Break
PCB Substrates and Methods for High Temperature Applications
- Tom Bisset, DK-Daleba
High Temperature and High Vibration Electronics Manufacturing
- John Boston, CIL Ltd
Materials Testing at Elevated Temperatures/Power Cycling
– Martin Wickham, NPL
Break
Moving control systems to the “hot, sweaty heart of the action”
– Piers Tremlett, Microchip Technology Inc
Controlled Expansion Alloys for Thermal Management Applications
– Stuart Sillars, Osprey/Sandvik
Closing Remarks and End

10:30

11:00
11:30
12:00
12:30
13:30
14:00
14:30

15:00
15:30
16:00
16:30

28 May 2020

Power and High Temperature Conference

4

Conference Presentations
Copy of presentation will be available in PDF format, on the IMAPS-UK website after the Event.

“Driving the Electric Revolution: Building UK supply chains for
PEMD”
Dr Martyn Cherrington, Innovation Lead – Driving the Electric
Revolution
Driving the Electric Revolution is an £80M challenge programme, funded by
the Industrial Strategy Challenge Fund and delivered by UK Research and
Innovation. The challenge mission statement is to be the catalyst to grow
£5bn more power electronics, machines and drives GVA in the UK by 2025,
encouraging industry across 7 sectors to invest and collaborate with
academia to establish PEMD supply chains. The challenge will develop
manufacturing capability across the entire PEMD supply chain, from raw
materials to manufacturing to materials recovery, recycling and reuse. This
presentation will look at some of the issues around thermal management for
power electronics and the opportunities that Driving the Electric Revolution
provides to help industry address them.
Martyn Cherrington is an Innovation Lead for the Driving the Electric
Revolution Challenge, part of the Industrial Strategy Challenge Fund, that is
developing supply chains for power electronics, machines and drives. He has
a varied technical background, including chemistry and materials engineering
in large-area electronics. Prior to Innovate UK he spent time at the
Knowledge Transfer Network, Tata Steel and L’Oreal.
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Conference Presentations
Copy of presentation will be available in PDF format, on the IMAPS-UK website after the Event.

“Can High Temperature Materials and Processes be applied to
Power Electronics Packaging”
Steve Riches, Tribus-D Ltd
Incorporating electronics into hotter parts of equipment for monitoring and
measuring outputs from sensors in aircraft engines and for down-well drilling has
been researched thoroughly over the last 25 years, where there have been many
challenges including finding semiconductors and passive components that can work
for extended times at temperatures of 200oC and above and having reliable
packaging materials and interconnections that can last for the lifetime of the
product.

In parallel, the growth of power electronics using Wide Bandgap (WBG)
semiconductors is pushing the boundaries of high temperature operation of the
packaging materials and assembly processes to obtain peak performance and
reduce the need for cooling systems.
This presentation reviews the materials and assembly processes used for high
temperature electronics and whether they are suitable for the manufacture of
power electronics.
Steve Riches received a BA (Hons) in Natural Sciences from the University of
Cambridge. He has over 30 years of experience in electronics assembly innovation,
proposal generation and project management. Technical developments have
included copper wire bonding, laser processes, high temperature electronics, MEMS
assembly, ruggedised displays and LED lighting working at The Welding Institute and
GE Aviation Systems in Newmarket. He has instigated and managed several
Innovate UK/European projects, working collaboratively with a wide range of
industrial and academic partners. He left GE Aviation in December 2015 and is now
a co-director at a micro-SME, Tribus-D Ltd, working on developing innovative
electronic packaging and interconnection technologies for application in electric
vehicles in automotive/aerospace industries and supporting the electronics
packaging community in the UK.

28 May 2020

Power and High Temperature Conference

6

Conference Presentations
Copy of presentation will be available in PDF format, on the IMAPS-UK website after the Event.

“Packaging and Integration Solutions for Wide Band-Gap
Power Electronics”
Professor Mark Johnson – University of Nottingham
New approaches to packaging and integration will be needed to unlock the full
potential of wide bandgap devices. Compared to silicon power device
technology, their greatly increased switching speeds allow much higher
switching frequencies to be achieved, leading, for example, to smaller passive
component requirements, more power dense converters and a reduced bill of
materials (BoM). However, such desirable features can only be achieved if
circuit parasitics and associated electromagnetic interference can be reduced to
unprecedentedly low levels, driving a move away from assemblies of discrete
components, each of which is designed and packaged separately, to fully
integrated assemblies comprising power devices, gate drives, filters, sensing,
and control functions. Here we examine the design and realisation of integration
solutions for SiC and GaN devices at the kW level, incorporating individual
commutation cells with close-coupled gate drives, input/output filtering and
electromagnetic screening/shielding.
Professor C Mark Johnson received the BA degree in engineering and the PhD
degree in electrical engineering from the University of Cambridge, UK, in 1986
and 1991 respectively.
From 1990 to 1992 he was a Research Associate at the University of Cambridge
and in 1992 he was appointed Lecturer at the University of Newcastle, UK,
where his research included the design, analysis and characterisation of power
semiconductor devices, resonant power conversion and instrumentation.
From 1998 to 2001 he managed the UK national programme on Silicon Carbide
electronics and in 2000 he became Reader of Power Electronics at the University
of Newcastle. In 2003, Professor Johnson was appointed as Rolls-Royce/RAEng
Research Professor of Power Electronic Systems at the University of Sheffield
and in 2006 he was appointed to a personal chair at the University of
Nottingham, where he leads research into power semiconductor devices, power
device packaging, reliability, thermal management, power module technologies
and power electronic applications.
He is Director of the UK Engineering and Physical Sciences Research Council
(EPSRC) Centre for Power Electronics, which combines the UK’s best academic
talent to address the key research challenges underpinning power electronics.
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Conference Presentations
Copy of presentation will be available in PDF format, on the IMAPS-UK website after the Event.

“Material Systems for High-Temperature Power
Electronics”
Dr. Aarief Syed-Khaja – Director of Engineering Services,
Heraeus Electronics
Junction temperatures up to 200 °C, durability requirements of more than 10
years, and everything must be as cost-effective as possible: New applications
such as electromobility or renewable energy represent enormous challenges for
power electronics devices. Power modules based on Wide Band-gap (WBG)
semiconductors especially silicon carbide and gallium nitride technologies are
being developed to enable higher power densities and switching frequencies.
Traditional assembly and packaging materials especially tin-based solders and
aluminum bonding wires are reaching their limits. A detailed overview is given
on the next generation, perfectly matched assembly and packaging materials to
maximize the system reliability. The topics covered will be the new generation
sinter pastes, bonding wires, metal-ceramic substrates and material systems.
The challenges confronted in various application segments mainly automotive
and traction applications are highlighted and the matched materials solutions
with reliability improvements are presented.

Dr. Aarief Syed-Khaja has been at Heraeus Electronics since three years in
various positions of product management, project management and presently
directing the Engineering services department. He is responsible for customer
support in various development projects in power module prototyping
especially for automotive and traction applications. Since last 9 years, Mr. SyedKhaja is packaging expert looking into power electronics and advanced
semiconductor packaging mainly for industrial, automotive and communication
segments.
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Conference Presentations
Copy of presentation will be available in PDF format, on the IMAPS-UK website after the Event.

“Introducing the All-Copper Interconnect Technology ”
Dr Richard Dixon, Director, Dycotec Materials
Digital technologies underpin innovation and competitiveness and are essential
to any society and industry. With the stalling of Moore’s law and the introduction
of disruptive technologies, such as cloud-computing, mobile applications, electric
vehicles (EV), internet-of-things (IOT) and wearables, the importance of
electronic packaging is increasing. A main issue in electronic system integration
is the interconnect density gap between the on-chip and the on-PCB wiring, with
an order of magnitude difference. Lines can be made with submicron dimensions
on chip level with tools of foundries whereas linewidths <50 µm are challenging
to make with tools of PCB manufacturers. Hence, costly and complex
technologies like Fan-Out wafer Level Packaging and 3D-Integration, demanding
significant investments in tooling, are used. Dycotec Materials working in
partnership with IBM have shown that alternative paths suited for
manufacturing exists. Wiring and interconnect formation can be made using
high-resolution additive manufacturing with copper nanoparticle based
materials. This approach offers superior electrical conductivity to traditional
solder pastes, achieving bulk like copper performance whilst offering a more cost
effective solution and lower electromigration than assembly materials based on
nanosilver.
Dr Richard Dixon has a BSc in Chemistry from Imperial College and a PhD in
semiconductor physics. He also has an MBA from Durham University. He is a
Director of Dycotec Materials responsible for all technology developments.
Dycotec Materials has enjoyed rapid growth in recent years and has developed
and now supplies over 50 products to markets including the semiconductor,
automotive, aerospace, display and medical device sector.
Before joining Dycotec in 2015 he was Managing Director and Global CTO for
Intrinsiq Materials a printed electronics company. Prior to this role he was
Director of Operations of Sarantel an electronics design and manufacturing
company which floated on the stock market with a market capitalisation of over
£100M. He has over 15 years experience developing advanced material solutions
for the printed electronics industry and is an author on 10 patents.
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Conference Presentations
Copy of presentation will be available in PDF format, on the IMAPS-UK website after the Event.

“PCB Substrates and Methods for High Temperature
Applications”
Thomas Bissett – Operations Manager – DK-Daleba
Printed Circuits
DK-Daleba was established in 1963 as a PCB production company. We have our
own manufacturing facility in the UK, as well as facilities and partners in Asia.
This combined with an experienced team of engineers and industry experts
enables us to supply our customers with over 31 million PCBs per year.
As well as traditional FR4, our production portfolio includes Thermal Interface
Materials, Insulated Metal Substrates (IMS), Ceramics, and Heavy Copper.
In the presentation we will explain how DK-Daleba are continually working with
our clients to explore specific and innovative PCB designs that deal effectively
with the requirements and increasing demands of power electronics. Specifically,
with the removal of heat and handling of high temperatures.
The presentation will detail the options, parameters, and specifications we work
to for both Ceramics and Heavy Copper, including Pedestal technology.

Thomas Bissett is a member of the Senior Management Team at DK-Daleba. He
has global logistical responsibilities for the company’s Thermal Management
Materials, namely, IMS boards, Heavy Copper Substrates, Thermal Interface
Materials and Ceramic Circuits. Being customer focused he understands the
market requirements of this fast-moving product sector and with his
specialisation DK-Daleba’s customers have come to rely on both his technical
knowledge and operational experience.
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Conference Presentations
Copy of presentation will be available in PDF format, on the IMAPS-UK website after the Event.

“High Temperature and High Vibration Electronics
Manufacturing”
John Boston, Managing Director, CIL Ltd
High Temperature and high vibration electronics manufacturing –
How working on downhole Oil & Gas drill bit electronics has found
its way into Automotive BEV & PHEV systems at CIL
When involved in the downhole Oil & Gas industry, operating temperatures start
at 150 Deg C and can go as high as 235 Deg C. Designs and production processes
have been developed at CIL for downhole monitoring electronics, with a range of
assemblies also required to be non-magnetic. This downhole requirement
reaches its pinnacle, when it’s at the end of the drill bit. Situated 3 metres
behind the cutting head, where high temperature combined with 20G’s vibration
in 3 axes simultaneously for 4 years continuous use is the electronic packaging
requirement. Sophisticated electronics located in the drill head has to
communicate bi-directionally with the surface electronics to report the drills
progress and receive back steering instructions without the need for any external
cables/fibre optics, with distances of up to 40,000 feet. After 15 years of
experience in this market, CIL has migrated its process technology into helping
develop the next generation of electronics for the Automotive BEV & PHEV
systems, where operating temperatures can reach 150 Deg C.
John Boston has over 40 years’ experience working on the packaging of
electronic and micro-electronic assemblies. He started his career in 1978 at STC
Defense Systems (Paignton) working firstly in their Thick Film Hybrid division and
then transferred to their high reliability Laser based fiber-optic division. Over the
8 years working on these systems he covered everything from die / wirebond,
fiber-optic alignment, lid sealing, leak checking, life testing and failure analysis.
He left STC in 1987 when the division now had 600 people and would soon be
acquired by Nortel Networks. After STC he moved to EEV (now E2V) involved in
the packaging of CCD sensor die for high reliability applications including space.
After 1 year at EEV, he left to join Custom Interconnect Ltd (CIL), where he
remains after 31 years. The first 6 years were spent as a design
engineer/Technical Manager on thick film hybrids / SMT PCB’s and in 1995 he
became a Director of CIL and finally Managing Director in 2003. Still running the
company with a technology focus, CIL has 140 staff, 35,000 sq ft of
manufacturing area and a turnover of £18.5M.
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Conference Presentations
Copy of presentation will be available in PDF format, on the IMAPS-UK website after the Event.

“Materials Testing for Elevated Temperatures and Power
Cycling”
Martin Wickham, Senior Research Scientist, NPL
Many of the materials our industry routinely uses are based on organic materials
(i.e. epoxy-glass) or low melting point alloys (i.e. SAC ~ 217oC). Many have been
specifically designed to operate cost effectively at ambient temperatures up to
125oC. Within a range of industries (Automotive, Oil and Gas, Aerospace) there is
a drive to operate at higher temperatures due to increasing power dissipation,
reduced cooling and increased proximity to heat sources. The industry has a
range of solutions to work at higher temperatures, but these are heavily
dependent on ceramic solutions. They tend to be expensive to implement,
produce heavier solutions prone to mechanical damage and have fewer
suppliers, limiting the choice for end-users. Extending the performance of
existing interconnect options and/or developing cost effective innovative
offerings is key to exploiting these markets.
Accelerated testing of materials performance in extended temperature
applications can be problematic. Additional failure modes and degradation
mechanisms can come into play. This presentation will focus on the testing and
materials evaluation undertaken at the NPL to determine performance in
harsher environments. Details of the electrical performance of interconnects
during extended testing will be given as well as the degradation mechanisms
experienced.
Martin Wickham is the Team Leader in electronics materials within the
Electronic and Magnetic Materials Group at the UK’s National Physical
Laboratory in Teddington and he has over 35 years’ experience in electronics
interconnection and reliability. His current interests are focused on lifetime
prediction of cost effective, high temperature interconnect solutions operating
above 200oC, as well as accelerated testing for harsh environments, Sn whisker
mitigation and sustainability in electronics manufacturing.
martin.wickham@npl.co.uk
https://www.npl.co.uk/products-services/electronics-reliability
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Conference Presentations
Copy of presentation will be available in PDF format, on the IMAPS-UK website after the Event.

“Moving control systems to the “hot, sweaty heart of the
action”
Piers Tremlett, Microchip Technology
The hot and high current environments found in many electrical and electronic
control systems are challenging, if PCB assemblies are to maintain their
reliability. In extremely harsh environments, such as jet engines and automotive
inverters, the control systems are relocated to a more benign environment, but
this often comes at a cost to their performance. This paper describes how
control system PCB assemblies have been developed for use in temperatures up
to 250oC to allow them to survive the harsh environments found in many sensor
and (or) actuator systems, and thus to enable the designer to increase the
system’s performance.
Piers Tremlett has over 20 years’ experience working in the development of new
packaging processes and designs within Microchip Technology Advanced
Packaging Business and previously with Microsemi and Lucas Automotive,
Sensors and Controls. He is Microchip Technology’s senior specialist on
microelectronics and is responsible for the development their next generation
processes for miniaturising microelectronics, including Microchip Technology’s
embedded die developments for System-In-a-Package.
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Conference Presentations
Copy of presentation will be available in PDF format, on the IMAPS-UK website after the Event.

“Controlled Expansion Alloys for Thermal Management
Applications”
Dr Stuart Sillars, CE Alloy Group Sandvik Osprey
Here at Sandvik Osprey we manufacture and sell a range of alloys called
Controlled Expansion (CE) Alloys, a range of binary Silicon and Aluminium
alloys, by altering the ratio of the two elements we can tune the CTE
anywhere from 5 to 17 micron / meter / oK. These alloys have low density,
good mechanical thermal properties, homogeneous and isotropic properties
and high specific stiffness. The properties lend themselves to thermal
management applications where a close CTE match to sensitive sensors or
other components is required. These materials are machinable and plateable
using traditional CNC or EDM methods to tight tolerances. This is a unique
material developed by Sandvik Osprey using our spray forming rapid
solidification technology. This rapid solidification process enables us to
produce alloys with high fractions of silicon, up to 87% with the balance
aluminium, which have unique and very interesting properties that cannot be
obtained by conventional means.
Dr Stuart Sillars, is the Sales and Marketing Manager for the CE-Alloys group
at Sandvik Osprey. With a background in R+D and additive manufacturing,
completed his doctorate at Swansea University.
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IMAPS-UK Free Online Packaging Tutorials
“New Product Introduction” by Allan Proudfoot, ALP Consulting
12 June 2020 at 13:00
This tutorial will cover the following aspects of the New Product
Introduction (NPI) process for electronic products covering
product definition, design philosophy, verification/validation and
the challenges of working with partners.
Register Here
Previous Packaging Tutorials – available for Download
• Die Attach and Interconnections – Liam Mills, MTC
Download Page Here
• The Future for Substrates – Piers Tremlett, Microchip Inc
Download Page Here
• Metallurgical Considerations – Steve Riches, Tribus-D Ltd
Download Page Here

If you are interested in presenting an IMAPS-UK Packaging Tutorial
Online, please contact office@imaps.org.uk

Further details at: www.imaps.org.uk/imaps-events
28 May 2020
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IMAPS-UK Future Events
MicroTech 2020 - Online
16 September 2020
“Advanced Packaging”
The IMAPS-UK Annual Conference and Exhibition

“Making Sense of Sensors” Workshop
12 November 2020
• Packaging related aspects for
sensors in:
• Civil Engineering &
Infrastructure
• Aerospace
• Medical
• Oil, Gas & High Temp
• Automotive
Programme will be subject to change depending on UK Government regulations

Further details available at:
www.imaps.org.uk/imaps-events
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Feedback
IMAPS-UK welcomes your feedback about this event.
Please take a moment to tell us a few things about how you think this event
rates in line with other events you have attended.
This can be done via the feedback form provided at the end of the
GoToWebinar meeting, or by contacting the IMAPS-UK Office at
office@imaps.org.uk ….. Thanks.
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IMAPS-UK
Secretariat Office
125 High Street Chesterton
Cambridge CB4 1NL
Tel: +44 (0)131 202 9004

Registered Charity: 801142
www.imaps.org.uk

IMAPS leads the Microelectronics Packaging, Interconnect and Assembly Community,
by providing the means of communicating, educating and interacting at all levels.
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