
Underlying research challenges in JUMP 2.0

• Enabling higher-levels of systems integration and functional capabilities

• energy efficiency

• increased levels of performance

• physical scalability

• power and heat management 

• with novel solutions minimizing system complexity – a cost proxy

• Conceptualizing, exploring design spaces, asserting benefits and tradeoffs of innovative 

solutions at various levels of the systems stack from architectures to process/materials



2

JUMP 2.0 centers delivering value to member companies 

Systems

Semiconductor 

technologies

What directional 

changes to the 

semiconductor platform 

technologies are need to 

enable novel / disruptive 

system architectures?

What are the projected 

system-level benefits of new 

materials / process / 

devices, interconnect 

fabrics, design constructs, 

and/ or new design building 

blocks?

Establishing tools to map design-spaces, quantify benefits 
and tradeoffs of innovations at various levels of the stack
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• Distributed = Heterogeneous, Edge, Cloud 

• Energy Efficient Compute

• Accelerators & Accelerator Fabric

• Orders of magnitude improvements are needed in capacity, energy-efficiency, security, and resiliency. 

• Analog & Mixed Signal Systems

• Sensor Fusion, Processing, and Interpretation

7 Critical Systems & Technology Themes

SRC Confidential: Select Disclosure

•Systems & Architectures for next-gen AI

•Distributed: Heterogeneous, Cloud, Edge

Cognition

Communications & Connectivity

Intelligent Sensing to Action

Systems & Architectures for Distributed Compute

•Full-stack optimization of Intelligent Memory systems

•Emerging memory devices & arrays, including enhanced functionalities 

Intelligent Memory & Storage

•Interconnect Fabrics including Photonics

•Architectures and Applications for Advanced Packaging

Advanced Monolithic and Heterogenous Integration

•Novel Materials, Devices, & Interconnect technologies
High-performance energy-efficient devices for Digital & Analog Apps

Common 
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4Source: https://www.mckinsey.com/industries/semiconductors/our-insights/artificial-intelligence-hardware-new-opportunities-for-semiconductor-companies
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Challenge: Enhanced energy efficiency while boosting 
computational performance and keeping cost in check

Ref. SRC-SIA Decadal Plan for Semiconductors
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Cognition Theme

Expected Outcome: Novel cognition systems achieving over 100X improvements on at least 

one key metric (energy, area, performance, …) at same or better accuracy without 

compromising others when benchmarked to state of the art ANNs implementations.

• Going Beyond D/CNNs with new information representation and information processing having inherent 

error-resilience and reduced computational complexity, supporting continuous learning and enhanced 

cognitive capabilities, and better scalability

• Seeking platform-capable breakthroughs in cognitive, training, inference capabilities in state-of-the art 

D/CNNs by augmenting / complementing them with new information representation and processing. 

• Demonstrating breakthroughs in state of the art AI platforms through NMC, IMC, statistical computing 

(Shannon-inspired), novel compute paradigms, system architectures

• Exploring and asserting the value of novel ANNs concepts and or existing ones such as SNNs seeking higher 

levels of cognitive capabilities and yielding disruptive and scalable benefits over existing BKMs. Cross-

disciplinary effort that both leverages and influences discoveries in other themes particularly themes 5 - 7

• Establishing modeling tools for design space exploration, benchmarking, prototyping scenario analysis, … 


