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Mr. Serge Leef
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Program Manager

Mr. Serge Leef joined DARPA in August 2018 as a program manager in the Microsystems
Technology Office (MTO). His research interests include computer architecture, chip design tools,
simulation, synthesis, semiconductor intellectual property (IP), cyber-physical modeling, distributed
systems, secure design flows, and supply chain management. He is also interested in the facilitation
of startup ecosystems and business aspects of technology.
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Serge Leef Introduction

% BS & MS in Electrical Engineering & Computer Science
o e A Focus: Simulation, Synthesis, Test Generation

4 years @ Intel

A Software Engineer E Senior CAD Development Engineer
A RTL Simulation, Behavioral Synthesis, Auto Place & Route, Silicon Compilation, Layout Synthesis

source:intel.com

2 years @ Microchip

A CAD/CAE Group Manager
A Auto-routing, RTL Simulation, Floorplanning, Place & Route

source:microchip.com

%Sgl 3 years @ Silicon Graphics
<

A Corporate Manager, Design Automation
A Cycle Simulation, Logic Synthesis, Ceverification

source:Wikipedia.org

GMel‘llbr 28 years @ Mentor Graphics  (now part of Siemens AG)
hics A Engineering Manager E Engineering Director E GME VP
A Simulation, System Level Engineering, New Ventures

source:Wikipedia.org

3 vy e arBABPA@Microsystems Technology Office
A Program Manager: Design Automation, Security, Trusted Microelectronics, Structured Innovation




DAh ¥\ DASH (Design Automation & Secure Hardware)Portfolio

Security Portfolio

A SHIELD i chiplet containing hardware RoT key store, RF, anti-tamper

A AISS i synthesis of secure SoCs (architecture to RTL)

SHINE, securityaware highlevel synthesis (algorithm to architecture)
ARCHSE security design rule checking at RTL, gate and layout

SCATE side channel and fault injection attack simulator

DEMI*¢ Trojan detection using formal, static and dynamic analysis methods

A SPIRAL* i Mitigation of vulnerabilities during physical design (RTL to GDSII)
A ADVAL¥, Detection of vulnerabilities to optical probing & fault injection

EDA Portfolio

A IDEA i open-source EDA (analog synthesis, APR, IP integration)
A COPILOT¢ cloud scaling of P&R to performance gains

To o Do o

POSH i open-source IP including CPUs, protocol engines, and other peripherals

A

A RTML i ML models to hardware accelerator synthesis
A RTMEPIlus*¢ system ASIC flow for taglarallel workloads

A

CHEETA* i next-gen cloud-scaled digital verification environment
A Ditto - Al based generation of Reduced Order Models (digital, analog, system)
A ESANAt simulation acceleration HPC based on speculative parallelism
A LILACSE raising abstraction of all SoC components to improve simulation

Domestic Microelectronics

A HBc¢domestic foundry for the US
A SAHARA FPGA to Secure Structured ASIC transformation

Miscellaneous
A Toolboxc favorable EDA & IP access agreements for DARPA performers
A ODRIVEY distributed system simulation and optimization
A STRIVE? duakuse chip design innovation accelerators / ventures

*Concept under development



Trends




DT{PA Market-Driven Eras of Electronic Innovation

Systems
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SourceMilitary.com Sourcewired.com Sourcecnet.com \SOUYCGSZ Mentor, WD, Canojn
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computinghistory.org.uk

DISTRIBUTION A. Approved for public release: distribution unlimited



Chips are Evolving into Heterogeneous SoC Platforms

EDA has been riding on the coatl A f &

2 1

A Productivity improvements have largely been the result

improved CPU and memory performance

A Innovations in design automation have been largely linear

and based on functional aggregation
Relative simulation speeds are largely unchanged

Logic synthesis was arguably the most =
transformative innovation (1988) SR
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Designing modern chips is difficult and expensive

A Engineers capable of ertd-end custom chip design are as
few as there were in the 1990s

A CS majors now dramatically outnumber EE and ECE grads
A Few places in the world where SOTA chips can be built
A @ 5nm design cost is projected to be $500M+
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Current Methodologies are Severely Strained

A Unpredictable, iterative loop during system
integration/test phase

A Poor partitioning decisions at the front end of the
process are impossible to overcome during the design

A Functional wverification is
designs; how to verify multi -discipline systems with
billions of gates?

A Even though software is a key, growing system
component it is only partially included in hardware
verification phases due to insufficient simulation speed

A Interaction with outside world through sensors and
actuators is rarely an integral part of the flow

Source: Mentor
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