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Intermediate frequency amplifier from the Microwave and Millimeter-wave Monolithic Integrated Circuit (MIMIC) program 
Source: The MIMIC Program - A Retrospective, paper by Eliot D. Cohen.  Authorized licensed use limited to: DARPA. 
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DARPA Microwave and Millimeter-wave Monolithic Integrated Circuit (MIMIC) program 
Source: The MIMIC Program - A Retrospective, paper by Eliot D. Cohen.  Authorized licensed use limited to: DARPA.
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“Day of reckoning”
– Gordon Moore 

Source: Electronics, Volume 38, Number 8, April 19, 1965
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“It may prove more economical to build large 
systems out of smaller functions, which are 
separately packaged and interconnected. 
The availability of large functions, combined with 
functional design and construction, should allow 
the manufacturer of large systems to design and 
construct a considerable variety of equipment 
both rapidly and economically.“     

– Gordon Moore 
Source: Electronics, Volume 38, Number 8, April 19, 1965
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Fab module construction cost 
($ billion)

Source: IBS/McKinsey, "Semiconductor design and manufacturing: Achieving leading-edge capabilities," McKinsey, 2020
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Chip-design cost* 
($ million)

*Major components include IP qualification, architecture, verification, physical, software, prototyping, and validation.
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February 7, 1958
“The purpose of this directive is to provide 

within the Department of Defense an agency 
for the direction and performance of certain 

advanced research and development projects.”

October 4, 1957
U.S.S.R. beats U.S. to space with Sputnik 

satellite; U.S. should never again                                

be surprised by technology.
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PCAST Report on 
Semiconductor Leadership

ERI announced ERI starts

ERI

ERI thrusts
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Original ERI ERI 2.0: Reinventing microsystems manufacturing for a new age

FY27FY26FY25FY24FY23FY22

NGMM Phase 0 BAA
August 2022

ERI Summit 2023
August 22-24 / Seattle, WA
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Advanced 3D heterogeneous integration 
(3DHI) microsystems prototypes

Next-Generation Microelectronics Manufacturing (NGMM) program

Source: nam.org Source: DARPA
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Advanced SiGe electronics for 
superior mixed-mode electronics

Technologies for Mixed-mode Ultra-Scaled Integrated Circuits (T-MUSIC) program
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Pathfinding research in new computing 
and communication technologies
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Integrated lasers and amplifiers on 
high-performance photonics platforms

Lasers for Universal Microscale Optical Systems (LUMOS) program
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In-package optical signaling 
through integration of nanophotonics
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Cooling technologies to 
support 3D integration
Miniature Thermal Management Systems for

Three-Dimensional Heterogeneous Integration (Minitherms3D) program
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Optimizing design and test 
for complex circuits
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Third wave AI techniques 
using faster surrogate models 

Intelligent Auto-Generation and Composition of Surrogate Models (DITTO) program

Source: Wikimedia Commons “Artificial fiction brain” CC BY-SA 3.0
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Electronic design automation 
that learns

Intelligent Design of Electronic Assets (IDEA) program
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Predictive advanced device simulation 
for next-generation electronics

Predictive Nanoscale Simulation for the Terahertz (THz) Regime (NanoSim) program
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Machine learning hardware 
that adapts in real time

Real-Time Machine Learning (RTML) program
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Trusted components and verification tools 
for efficient design of complex chips

Posh Open-Source Hardware (POSH) program

Source: NVIDIA
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Overcoming security 
threats across the entire 

hardware lifecycle
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Security-conscious design 
for integrated circuits

Automatic Implementation of Secure Silicon (AISS) program

Source: federaltimes.com
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Compartmentalize software systems 
to prevent initial penetrations

Compartmentalization and Privilege Management (CPM) program

© NYT, 2020
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Accelerators to enable 
fully homomorphic encryption

Data Protection in Virtual Environments (DPRIVE) program

Distribution Statement A – Approved for public release.  Distribution unlimited. 



Automated and scalable 
cyber-physical analysis of systems

Faithful Integrated Reverse-engineering and Exploitation (FIRE) program
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Architectures for provable 
privacy and security

Guaranteed Architecture for Physical Security (GAPS) program
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Generate exploit chains to enable 
offensive and defensive cyber operations 

Intelligent Generation of Tools for Security (INGOTS) program
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Hardware security architectures 
that are secure, scalable, and adaptable

System Security Through Hardware and Firmware (SSITH) program
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Developing electronics for 
extreme environments
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Extreme high-temperature 
sensors for high performance

High Operational Temperature Sensors (HOTS) program
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Radiation-tolerant switches for 
low size, weight, and power space payloads

Space Power Conversion Electronics (SPCE) program
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Increasing information 
processing efficiency

at the edge
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Power- and cost-efficient domain-specific 
heterogeneous compute architectures

Domain-Specific System-on-Chip (DSSoC) program

Source: mytechmag.com
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Cryogenic operation to enable 
high-performance computing at reduced power

Low Temperature Logic Technology (LTLT) program
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Power-efficient correlators 
for signal processing 

Massive Cross Correlation (MAX) program
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Computational approaches 
to minimize energy

Quantum-Inspired Classical Computing (QuICC) program
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Fast, small, random, global memory access 
across a flat, low-latency network

Hierarchical Identify Verify Exploit (HIVE) program

Source: Wikimedia Commons “Social Network Analysis Visualization” Martin Grandjean CC BY-SA 3.0
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Quantum-Augmented Network (QuANET) program

Hybrid quantum-classical 
communication networks
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Structured ASICs with reconfigurability 
and near-ASIC performance

Structured Array Hardware for Automatically Realized Applications (SAHARA) program
ASIC: Application-specific integrated circuit
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Reconfigurable HW architectures 
and supporting SW development

Software-Defined Hardware (SDH) program
HW/SW: Hardware/software
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Accelerating innovation in 
artificial intelligence hardware
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Enable confidence in machine learning 
for mission relevant problems

Enabling Confidence (EC) program

Source: IBM
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New materials for 
compute-in-memory

Foundations Required for Novel Compute (FRANC) program
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Applying bio-inspired AI 
at the pixel level

In-Pixel Intelligent Processing (IP2) program
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Fast, compact, power-efficient, and scalable 
compute-in-memory accelerator

Optimum Processing Technology Inside Memory Array (OPTIMA) program
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Compact radio frequency filters for AESA 
resilience to interference

COmpact Front-end Filters at the ElEment-level (COFFEE) program
AESA: Active electronically scanned array
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High-frequency millimeter wave arrays 
achieved by 3D heterogeneous integration

Electronics for G-band Arrays (ELGAR) program
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Extremely low-noise radio frequency
synthesizer achieved with photonics 

Generating Radio Frequency with Photonic Oscillators for Low Noise (GRYPHON) program
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Element-level millimeter wave,
multi-beam digital phased arrays 

Millimeter Wave Digital Arrays (MIDAS) program
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Radio frequency sensing using 
quantum states of atoms

Quantum Apertures (QA) program

Source: army.mil

Distribution Statement A – Approved for public release.  Distribution unlimited. 



Traveling-wave amplification 
in solid state structures

Traveling-wave Energy Enhancement Devices (TWEED) program
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Optical apertures that receive 
signals from any direction

Steerable Optical Aperture Receivers (SOAR) program
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Secure comms through spectral, 
temporal, and spatial diversity

Wideband Secure and Protected Emitter and Receiver (WiSPER) program
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Adaptive embedded control for 
jamming and co-site mitigation

Wideband Adaptive Radio Frequency Protection (WARP) program
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THANK YOU
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