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3DHI - Disruptive Technology for Next-Generation Microelectronics
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023 Benefits apply to both commercial and aerospace applications
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BLUF — Aerospace / Defense wants to have same 3DHI technology
access as the big commercial companies!

Benefits apply to Commercial and DoD Systems

* Lower latency, lower power and high
bandwidth interconnects

 Ability to mix and match chiplets at various
technology nodes

« 10X - 50X reduction in data movement energy
costs

* |P re-use of proven silicon

« Tight integration between logic and memory

« Higher die yields due to smaller chip(let) size

DoD / Aerospace Unique Requirements
* Operate in Harsh Environments

* Mission Critical

 Human Safety

 Integration of IlI-V, Si and Photonics

Challenges for Defense Applications
 Extreme Environments

 Cost of Technology Access
 Domestic Trusted Supply Chain

Support Dual-Use Applications « Low volumes & High Product Mix
« HPC * Long lifecycles & Parts Obsolesces
* Autonomy Enabling AlI/ML Hardware * Proprietary Interfaces

« Energy Efficient Computing
* High bandwidth communications (5G/6G)
« Secure Edge Computing

3DHI will enable more capable systems for aerospace & defense missions
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*  Mission: unmanned
refueling & ISR

*  Power: Rolls-Royce
turbofan engine

+  Configuration Lift +

* Mission: Passenger Air
] Taxi

~ +  Power: All Electric

»  Configuration Lift +

Cruise Cruise
= « Range: 90 miles / 144 *+ Range: 580 miles / 930
2 km km
+ Seats: 4 +luggage + Carry 16,000 Ib (7,250
kg) of fuel

<

Wisk Gen 6

https://wisk.aero/autonomy/

MQ-25

https://www.boeing.com/defense/mq25/

Autonomous Flight Simplified No Single Point

Highest Possible
Safety Standard with Human Oversight Design of Failure

Advanced semiconductors + 3DHI will pave the way for affordable and reliable navigation, C2 and
operational capabilities to advanced ubiquitous autonomous flights for commercial and DOD platforms

Copyright © 2021 Boeing. All rights reserved.

https://www.navy.mil/Resources/Fact-Files/Display-FactFiles/Article/2160662/mqg-25a-stingray/
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EDA Challenges to Adoption of 3DHI Adoption — Systems Approach Needed

= Seamless integration into Model-Based System Engineering
frameworks

= Multi-scale: Systems, IC and Packaging that exceeds six orders of
magnitude (nm to m)

= Multi-Physics: multiple coupled electrical, thermal, and mechanical
effects / analyses

= Multi-EDA: Support of best available tools and standardized
databases

= Multi-PDKs: Seamless support of IC and interposer PDKs and
packaging ADKs

= Multi-IP: Integration of custom IP + 37 Party IP * The use of 3DHI EDAs already

» Hardware and software verification underway under NGMM

_ _ _ _ * Design for Extreme Environments
= Multi-Team: Requirements through implementation and

_  Multi-PDKs and ADKs
deployment cross many internal teams and external partners . Standardized Interfaces

Predictive 3D-aware EDA Tools will enable optimal
designs with lower resources and costs
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Challenges for 3DHI EDA Ecosystem — Design for X

Dimension
M Integrated Design for
BEOL growth —de Monolithic 3D Backside PDN Security & Safety
Thermal is
the blggeSt -V + Si == 3DHI Substrate: active and passive Integrated Thermal
Cha"enge interposers, Si, Glass Management
Chlp Interf:onnect: BW,
I/0 pitch, energy DFT, DFM,
i d ity, nTSV, hybrid St C ti
stack|ng Die disaggregation = 2 5D bir:‘zli:gn ybri ress Compensation Metrology
—_— 2D Thermal Management Co-Design
& Power Delivery Multiphysics
—>
5G/6G |7
_ _ Technology
- Design for X: Test — Establish Known Good Chiplets
Edge Computing Ii
Design for X: Verification — Standardized Chiplet Interfaces
HPC Ii ]
Design for X: Thermal & Reliability — Need to Shift Left
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Applications

Design for X: Security and Safety — MQA Framework
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Challenges for 3DHI EDA Ecosystem — Design for X
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tandardized Chiplet Interfaces
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Revolutionary Advancements for Future High-Performance Mission Systems will
be enabled by 3DHI Technologies

3DHI EDA Tools must be extended to support Digital . . .
Twins Si Iati d Verification f Syst to Chi — AI/ML - integration of logic and memory

wins simuiation an erinication from systems 10 IPS — High bandwidth communications — integration of RF/Analog
Level to Logic

— ISR data processing — integration of optical/IR/RF detectors
/ transceivers

= Enable New Applications for the Warfighter

DIGITAL THREAD

Py e = Challenges
7 f ‘1\1 ):‘. .I_‘% X "l‘_- ;" Y . . .
New PAS ’j} fa | Digital — Integration of lll-V and silicon-based electronics and

Customer Engineering and

Requirements Imagine Design and Integrated Supplier Production Operations and Management photonlcs to aCh|eve mUCh h|gher bandWldthS at IOW pJ/blt

Engineering Management Maintenance

L DIGITAL TWIN o] — Digital Twins and Physical Design now extends across 6
TANGIBLE PRODUCT . i i

i ? . oge ¢ i order of magnitude of dimensions
Evolving ESERIES — I() o lml Agla = Platform ReqU|rementS
A taa eT-7A 25% 50% 80% 200 S Noiacis . : :

reduction in reduction in reduction in nr!ewelrpeopfe L] MlSS|On EIeCtronlcs / payloads / arChlteCtureS

development time software costs assembly hours to design and
» Sub-System design & optimization

— EDA for co-design of 3DIC, substrate, package, and board
for electrical, thermal, reliability, power

New Paradigm:

 The Package is the System: Closing the gap between the virtual world and the real world to
improve safety, quality, productivity, cost, resiliency and customer satisfaction

« Multi-physics-based EDA tools are needed to increase fidelity of simulation and to reduce risk

https://www.boeing.com/defense/jadc2/digital-acceleration/index.page
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