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DRDT 7.5: Emerging Technologies
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DRDT 7.5
merging Technologies

« Novel microelectronic technologies, devices, materials
A rolling R&D campaign is necessary to keep up with fast-moving and emerging technologies. Over the long timescales of HEP developments, one must not
lose track of commercial evolution. For example, transistor structures in advanced nodes (FinFETs, Gate-all-around devices) will require thorough study of
their behaviour and of the techniques for designing high performance circuits;

« silicon photonics:

silicon photonics is at an early stage of maturity and is new to the HEP community. A robust R&D programme is required to qualify the technology. In case
of success an entire design ecosystem must be put in place to enable its coordinated use across institutes and laboratories;

« 3D integration and high density interconnects:

Increasing channel density combined with enhanced functionality per pixel can only be managed with sophisticated 3D integration and interconnect
technologies. 3D stacking must urgently be explored to combine analogue, digital and photonic functions. 3D integration of sensors with ASICs is critical and
even more demanding. Access to reliable and affordable flip-chip processes, redistribution layers, stitching and ACF / ACP will also be important;

« Keeping pace with, adapting, and interfacing with COTS:

COTS computing (CPUs, GPGPUs, FPGAS, Al accelerators) and networking equipment increases performance at breathtaking pace. Since it is targeted mostly

at cloud data centres, use in HEP requires adaptation and integration both at the hardware and software level. This is challenging work which needs to be
repeated for every new generation of COTS. /

» Quite a broad remit. Covers advances in silicon, interconnects, and future COTS
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Workshop plans

» Because of the broad and more forward looking remit, ground-up approach to
identifying common interests:
» Survey https://forms.gle/prNxzmAWLOUDJUKkkS circulated to attendees and by
theme convenors as widely as possible
» Aim is to identify not just themes but potential collaborations: Survey captures email
addresses.
> A few UK responses, but more would help
> Still time to add your input. Please do!
» Workshop session will consist of an introduction on the DRD 7.5 areas followed by
a summary of the survey responses.

» Discussion session after this will try to connect responses to potential collaborations
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https://forms.gle/prNxzmAWL9UDJUkk8

Current responses

» Presently 23 responses

» While low statistics a few broad areas of interest are taking shape:
» R&D into 28nm CMOS (and FINFET at 16nm or lower), for ASIC suitability, esp.
including timing information
Direct wafer bonding for 3D devices
Radiation + Cryogenic hardness studies of silicon photonic devices
3D microelectronic circuits and combined sensor/readout chip feasibility
COTS: Definite trend away from CPU to R&D into GPU, FPGA, SOC for off
detector processing

vvyyvyy

» These topics are relatively standalone- not so surprising given the broad nature of
the theme.
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UK involvement

» Personal opinion:
» There is a lot of overlap within DRD7, and between DRD7 and the other DRDs
» A DRD7.5 consortium might work if it is forward thinking and ambitious
» The UK has quite a bit of experience in the COTS subtheme relating to FPGA and
more generally COTS TDAQ processing.
» |s this an area we might rally behind?

» There is still time to provide input (either by survey or contacting me directly).

» A coherent message from several UK institutes would be nice to highlight as a
potential area for collaboration.
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