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Serge Leef Introduction

BS & MS in Electrical Engineering & Computer Science

ÅFocus: Simulation, Synthesis, Test Generation

4 years @ Intel

ÅSoftware Engineer Ĕ Senior CAD Development Engineer

Å RTL Simulation, Behavioral Synthesis, Auto Place & Route, Silicon Compilation, Layout Synthesis

2 years @ Microchip

ÅCAD/CAE Group Manager

Å Auto-routing, RTL Simulation, Floorplanning, Place & Route

3 years @ Silicon Graphics

ÅCorporate Manager, Design Automation

Å Cycle Simulation, Logic Synthesis, Co-verification

28 years @ Mentor Graphics (now part of Siemens AG)

ÅEngineering Manager  Ĕ Engineering Director  ĔGM ĔVP

Å Simulation, System Level Engineering, New Ventures

3 yearsé @ DARPA / Microsystems Technology Office

Å Program Manager: Design Automation, Security, Trusted Microelectronics, Structured Innovation
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Security Portfolio

Å SHIELD ïchiplet containing hardware RoT, key store, RF, anti-tamper

Å AISS ïsynthesis of secure SoCs (architecture to RTL)
Å SHINE ςsecurity-aware high-level synthesis (algorithm to architecture)

Å ARCHS ςsecurity design rule checking at RTL, gate and layout 

Å SCATE ςside channel and fault injection attack simulator

Å DEMI*ςTrojan detection using formal, static and dynamic analysis methods

Å SPIRAL* ïMitigation of vulnerabilities during physical design (RTL to GDSII)
Å ADVAL*ςDetection of vulnerabilities to optical probing & fault injection

EDA Portfolio

Å IDEA ïopen-source EDA (analog synthesis, APR, IP integration)
Å COPILOT*ςcloud scaling of P&R to performance gains

Å POSH ïopen-source IP including CPUs, protocol engines, and other peripherals

Å RTML ïML models to hardware accelerator synthesis
Å RTML-Plus* ςsystem ASIC flow for task-parallel workloads

Å CHEETA* ïnext-gen cloud-scaled digital verification environment 
Å Ditto - AI based generation of Reduced Order Models (digital, analog, system)

Å ESANA* ςsimulation acceleration HPC based on speculative parallelism

Å LILACS* ςraising abstraction of all SoC components to improve simulation

Domestic Microelectronics
Å HI3ςdomestic foundry for the US
Å SAHARAςFPGA to Secure Structured ASIC transformation

Miscellaneous
Å Toolbox ςfavorable EDA & IP access agreements for DARPA performers 

Å O-DRIVE* ςdistributed system simulation and optimization

Å STRIVE* ςdual-use chip design innovation accelerators / ventures

DASH (Design Automation & Secure Hardware) Portfolio

IDEA

POSH
rtml
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Trends



Market-Driven Eras of Electronic Innovation

1970 1980 1990 2000 2010 2020 2030

Computational 
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Applications
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Non-volatile
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Chips are Evolving into Heterogeneous SoC Platforms

1979
29,000

Transistors
8088

1982
134,000 

Transistors
286

1985
275,000

Transistors
386

1989
1,290,000
Transistors

486

1993
3.1M+

Transistors
Pentium

1995
5.5M+

Transistors
Pentium Pro

1997
7.5m+

Transistors
Pentium II

1999
9.5M+

Transistors
Pentium III

2000
42M

Transistors
Pentium 4

2004
592M

Transistors
Itanium 2 (9MB cache)

2005
1.72B

Transistors
Dual Core Itanium 

2002
220M

Transistors
Itanium 2

2019
7B

Transistors
NVIDIA GPU + 8 ARMv8 Cores

2020
54B

Transistors
NVIDIA GPUs

EDA has been riding on the coat-ǘŀƛƭǎ ƻŦ aƻƻǊŜΩǎ [ŀǿ

Å Productivity improvements have largely been the result 
improved CPU and memory performance

Å Innovations in design automation have been largely linear 
and based on functional aggregation

Å Relative simulation speeds are largely unchanged

Å Logic synthesis was arguably the most 
transformative innovation (1988)

Designing modern chips is difficult and expensive

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

Å CS majors now dramatically outnumber EE and ECE grads

Å Few places in the world where SOTA chips can be built

Å @ 5nm design cost is projected to be $500M+
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Å Unpredictable, iterative loop during system 
integration/test phase

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

Å Functional verification is strained by even todayôs 
designs; how to verify multi -discipline systems with 
billions of gates?

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

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

Current Methodologies are Severely Strained
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