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The Design Complexity 
Challenge

Example Digital SoC:
NVIDIA Xavier Self-Driving Car SoC [CES 2018]

Problem:  RTL Design and Verification Effort

Object-Oriented
HLS-based Design

Object-Oriented HLS (OOHLS)

• Leverage HLS tools to design with C++ and 
SystemC models

• MatchLib:  Library of commonly-used micro-
architectural components in HLS-able C++

• All communication between SystemC modules 
through Latency-Insensitive Channels and/or on-
chip networks

• Target: 10x productivity of manual RTL coding

MatchLib:  Modular Approach To Circuits and 
Hardware LIBrary

• Goal: “STL/Boost” for Hardware
• Untimed C++ and loosely timed SystemC models
• Compatible with HLS for mapping to RTL
• Addresses a usability and Quality-of-Results gap 

with existing HLS toolflows
• Open source release planned in 2H 2018

High-Productivity 
Clocking Methodology
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Physical Design and
Floorplanning

SoC Testchip Demonstrations

Fine-grained Globally Asynchronous 
Locally Synchronous Adaptive Clocking

• 100s-1000s of on-chip per-partition adaptive clock generators
• Low-latency error-free clock domain crossings
• “Correct by construction” top-level timing closure
• Reduce voltage margin needed for power-supply noise

Pausible Bisynchronous FIFO for low-latency 
error-free interfaces [Keller et al., ASYNC 2015]

Small Abutting 
Auto-floorplanned Partitions

• <24 hour iteration time through 
place-and-route tools

• Auto-floorplanning algorithms for 
bounding box, pins, macros

• Minimize wirelengths and overlaps 
via gradient descent and multilevel 
clustering

• RAM legalization via simulated 
annealing

ML Accelerator Design

Example C++-to-layout Design Flow
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:   Circuit Realization at Faster Timescales (CRAFT)


