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INDUSTRY CHALLENGES WITH FRAGMENTED TOOL FLOWS

Time to Design Closure

FEL REER
(iliiil
BT

.
=
.
-
S

Developer Efficiency

Learning Curve

* Meeting Fy,,x target can be
unpredictable

* Varying levels of tool
optimization features

* Implementation flows spanning
multiple tools can cause delays

* Fragmented flow left for user to
maintain

* Limited automation across
entire flow

New training per tool

Varying levels of learning
resources

Multiple sources of technical
support

AMDZ1
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AMD VIVADO™ DESIGN SUITE FOR STREAMLINED

DESIGN CYCLES

7 Design Entry
<> * Import RTL and/or GUI-based IP Integration
~ * High-level design w/structured C++ or MATLAB®

Simulation & Verification
» Behavioral (RTL) or gate-level (post-synthesis)
* AMD Vivado™ simulator (no-cost) & 3rd party simulator support

Implementation
* Native RTL synthesis integrated with P&R

* Guided flows and ML-based algorithms for QoR

Debug
* Integrated Logic Analyzer (ILA) IP (ChipScope)

* Integrated with P&R for fast iterations

AMD
Vivado

AMDZ1 AMDAN AMD 1
SPARTAN  ARTIX ZYND

Free Standard Edition

AMDZ1
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BENEFITS OF A UNIFIED VS. FRAGMENTED FLOW

Fragmented Flows AMD Unified Flow

Scattered 3 party SINGLE TOOL

Single tool for

tools for one .
design Multiple end-to-end design
Tools for .
RTL Verification DeS'Qn Entry
3 Party Simulation «—
Multipl i : REt——" . .
Support from l ool tor Simulation & Verification Dedicated single-
multiple vendors Netlist . source support
P Verification 2-3 Different PP
: — Tools Every
31 Party Synthesis . :
y SY <« Design Change SWUGESS
Multiple
Tools for
.. Timing Closure
Separate training Place & Route Learn once, apply
for each tool Place & Route across the portfolio

3rd Party Debug FPGA

AMDZ\ AMDL1  AMDAN

Debug SPARTAN ARTIX ZYNQ

Simplifies Migration Across Families

AMDZ1
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AMD VIVADO™ ADVANCED FEATURES TO ACCELERATE
PRODUCTIVITY

Integrated Flow Across Cost-Optimized Portfolio

pZ &

Meet Target Fyax Fast Design lterations Accurate Power Estimation
* Tool recommendations for * Incremental compile flows * Holistic system-level power
timing closure . Ease-of-use features at budgeting & thermal design
* ML-based implementation every stage of the flow * Informed device selection

algorithms

AMDZ1
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STARTS WITH DESIGN ENTRY



LARGE IP CATALOG TO ACCELERATE THE DESIGN PHASE
OVER 500 CORES

Vertical IP Aerospace Automotive Broadcast Industrial Vision el ¢

& Defense Wireless

DSP

Horizontal Connectivity

P Video

Memory Interfaces

Base IP &r Clocking AXI Data Building Embedded
Wizards Wizards Infrastructure Movers Block IP Infrastructure

AMDZ1
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HIGH-LEVEL SYNTHESIS WITH C/C++ FOR HIGHER LEVELS OF
ABSTRACTION

* Design in structured C/C++ — synthesizable libraries — RTL for implementation in hardware
« AMD Vivado™ RTL synthesis under the hood
 Ideal for algorithmic development or production IP with moderate QoR requirements

C/C EEEEres

AM Dz‘ VITIS™HLS

Vitis

Eﬁ LIBRARY BLOCKS
RTL OUTPUT >
VIVADO™ SYNTHESIS >

AMDA
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DESIGNING WITH MATHWORKS MATLAB OR SIMULINK

« Design with MATLAB® or Simulink® - synthesizable libraries 2 RTL for implementation in hardware
* AMD Vivado™ RTL synthesis under the hood
 Ideal for fast Proof of Concepts for algorithms

MATHWORKS MATLAB / SIMULINK

AMDa MODEL COMPOSER

Vitis

LIBRARY BLOCKS

v

RTL OUTPUT

v

VIVADO™ SYNTHESIS

AMDZ1
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MEET TARGET Fyay



DESIGN ANALYSIS & STRATEGY RECOMMENDATIONS TO
MEET TARGET Fy,uy

ROA

RQS

Report QoR Suggestions

Report QOR Assessment

« Scores the design, predicts likelihood of meeting Fy,,x Suggests compile strategies or directives to improve Fyay

* Flags issues that impact performance Analyzes design at different stages of implementation flow

* Done post-synthesis or at any stage of implementation flow RQS improves RQA score

Reports  Window  Layout  \iew 1 Implementation fail Reference Run Accumulates Apply %t_ratetgies Suggestion Run
Suggestions or Directives

Report [P Status Synthesis Synthesis
Compare Block Designs... 2 Timing fail — —
10 k| Optimization Optimization
Timing ’ Timing difficult e

Report Methodology... Place RQ\S’/R . Place

_— _Repor [ ]

fepon ORC Timing fair Route Route
Report Design Analysis..,
Toport S07 Suggerton.. Timing easy to meet
Report QoR Assessment,..

AMDZ1
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INTELLIGENT DESIGN RUNS: ML-BASED IMPLEMENTATION
ALGORITHMS

* The Intelligent Design Run (IDR) flow provides automated timing closure, leveraging RQA and RQS
* Uses machine learning to estimate delays & congestion, then recommends constraints to improve timing
* ML strategies implement tool options and directives across multiple runs

e Tool Option Exploration e Last Mile Optimization

Runs RQA & RQS, ML implements top Optimizes critical
Applies Suggestions strategies across parallel runs paths of best ML-based
implementation(s)

O
®
@,
Q
S
@)
°
=
3,
N
Q
=
o
>

Timing Constraints RQS

Report
Devi tilizati —
- evice Utilization | - @
-

Clocking Incremental
Compile

Congestion

| |

If Timing is Met, Exit Flow —

AMDZ1
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FAST DESIGN ITERATION



ABSTRACT SHELL FOR OPTIMAL COMPILE TIME

* Fast place-and-route compile times on incremental design changes

* Leverages Dynamic Function eXchange (‘partial reconfiguration’) technology

» User designates portion of design (“Reconfigurable Partition”) to be modified, e.g., frequently updated IP
*  AMD Vivado™ tools will only recompile the module and minimal boundary interface - Abstract Shell

» ldeal for team-based design, the need (e.g., distribute partitions among designers)

Designate Second Implementation
First Implementation - npleme
S Lz Feull E Reconfigurable Re-Compiles Partition and
Partition “Abstract Shell” Only
Reconfigurable
Partition
Designate .
Reconfigurable Dgshl_gn Ch"?“.‘ge Abstract Shell
Partition (within Partition) (Minimal interface
around RP)
AMDA
14 together we advance_



INCREMENTAL COMPILE

« Speeds up compile time by reusing synthesis and P&R data from base run
« Good for small changes, e.g., < 5% of design (e.g., minor updates, RTL bug fixes, adding debug cores)
* Helps ensure timing closure of previous run is maintained

Base Run Incremental Run
Initial RTL RTL Change

—

Synthesis Synthesis

Reference Netlist Revised Netlist

Reads Previous Checkpoint
Reuses Placement & Routing of Netlist Matches
Place & Route > Place & Route

Reference Checkpoint

Revised Checkpoint

L
___ RevisedNetist
___ Plce&Roue
| Revised Cheokpoint |

[
| | | | ‘
\

AMDZ1
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ACCURATE POWER ESTIMATES
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POWER DESIGN MANAGER

AMD2

+ Allows for optimal device selection to meet thermal & power req’s PDWE r D asij g N MEI na g er

« Estimates power, explore tradeoffs before design and implementation

Stand-Alone Tool, License-Free
does not require any other software

Accurate Power Estimates

Up-to-date power characterization models
 |P wizards for granular, accurate power for hard and soft IP

Explore Power Management Techniques

« Clock Gating, Logic Gating
* Frequency Scaling

XPE (Xilinx Power Estimator) vs. PDM Support

- 7 Series devices supported by XPE only (no PDM)
« XPE still supported for AMD Artix UltraScale+ for Zynqg UltraScale+ m—
* PDM Supports AMD UltraScale+ devices or later

AMDZ1

together we advance_



GETTING STARTED AND KEY TAKE-AWAYS



AVAILABLE AMD VIVADO™ RESOURCES

e UltraFast™ Methodology Guide Design Flow Tutorial (UG888) * Designing with Vivado Part 1 * Installation & Licensing
e UltraFast Quick Reference Guide * Logic Simulation Tutorial (UG937) » Designing with Vivado Part 2 * Design Entry & IP Flows
« Timing Closure Quick Reference Guide » UltraFast Methodology Checklist » Designing with Vivado Part 3 + Simulation & Verification
» Intelligent Design Runs White Paper * Vivado IP Flow » Designing with Vivado Part 4 » Synthesis
» Abstract Shell White Paper » Designing with IP Integrator » Design Closure Technigues + Implementation
+ Abstract Shell Case Study » Introduction to Clock Constraints + Designing with IP Integrator » Timing & Constraints
 And more. .. » Abstract Shell » Dynamic Function Exchange » Debug & Tools

* Logic Debug in Vivado + Advanced Flows

* Intro to Power Design Manager

* And more ...

C hi
Mlecro.  hiblah -oaching

BUTA,  CORE|Vision /\DOULOS € e-eevents 7 At Rotaainy
Service Partners

Live Trainin e . ' indo

From Partners designlinx

SYSELLENT Sy, T0EEpEn () TECHOURCE \gmmer  WVeDu
rLC2

Speaking Echool oF Embedded System Design SOLUTION

Download Vivado™ Design Suite at www.amd.com/vivado

AMDZ1
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https://docs.amd.com/r/en-US/ug949-vivado-design-methodology
https://docs.amd.com/v/u/en-US/ug1231-ultrafast-design-methodology-quick-reference
https://docs.amd.com/v/u/en-US/ug1292-ultrafast-timing-closure-quick-reference
https://docs.amd.com/v/u/en-US/wp535-intelligent-design-runs
https://www.xilinx.com/support/documents/white_papers/wp533-abstract-shell.pdf
https://www.amd.com/content/dam/amd/en/documents/resources/case-studies/abaco-ameteck-case-study.pdf
https://docs.amd.com/access/sources/dita/map?Doc_Version=2024.1%20English&url=ug888-vivado-design-flows-overview-tutorial
https://docs.amd.com/access/sources/dita/map?Doc_Version=2024.1%20English&url=ug937-vivado-design-suite-simulation-tutorial
https://www.xilinx.com/video/hardware/ultrafast-design-methodology-checklist.html
https://www.xilinx.com/video/hardware/vivado-ip-flow.html
https://www.xilinx.com/video/hardware/designing-with-the-ip-integrator.html
https://www.xilinx.com/video/hardware/introduction-clock-constraints.html
https://www.xilinx.com/video/hardware/vivado-ip-flow.html
https://www.xilinx.com/video/hardware/logic-debug-in-vivado.html
https://www.xilinx.com/video/software/introduction-to-power-design-manager.html
https://xilinxprod-catalog.netexam.com/Certification/58546/designing-fpgas-using-the-vivado-design-suite-1
https://xilinxprod-catalog.netexam.com/Certification/62132/designing-fpgas-using-the-vivado-design-suite-2
https://xilinxprod-catalog.netexam.com/Certification/61333/designing-fpgas-using-the-vivado-design-suite-3
https://xilinxprod-catalog.netexam.com/Certification/61429/designing-fpgas-using-the-vivado-design-suite-4
https://xilinxprod-catalog.netexam.com/Certification/62650/design-closure-techniques
https://xilinxprod-catalog.netexam.com/Certification/62386/designing-with-the-ip-integrator-tool
https://xilinxprod-catalog.netexam.com/Certification/55582/dfx-designing-with-dynamic-function-exchange-using-the-vivado-design-suite
https://support.xilinx.com/s/topic/0TO2E000000YKXwWAO/installation-and-licensing
https://support.xilinx.com/s/topic/0TO2E000000YKXpWAO/design-entry-vivadoip-flows
https://support.xilinx.com/s/topic/0TO2E000000YKY4WAO/simulation-verification
https://support.xilinx.com/s/topic/0TO2E000000YKY5WAO/synthesis
https://support.xilinx.com/s/topic/0TO2E000000YKXvWAO/implementation
https://support.xilinx.com/s/topic/0TO2E000000YKY7WAO/timing-and-constraints
https://support.xilinx.com/s/topic/0TO2E000000YKYCWA4/vivado-debug-tools
https://support.xilinx.com/s/topic/0TO2E000000YKXkWAO/advanced-flows-hierarchical-design-etc
http://www.amd.com/vivado

Faster Development and Trusted Results

AMDZ
SPARTAN

Trusted QoR Results

Integrated Tool Flow Across Cost-Optimized Portfolio

AMDZ
ARTIX

Developer Efficiency

Rapid Learning Curve

* Meet Fy,ax quickly with advanced * 100+ Soft IPs to jumpstart design  Library of collateral, videos, &

flows
* Fast iterations for timing closure

* ML algorithms for advanced
techniques

20

* High-levels of abstraction
« Fast compile times and iterations

* Accurate and early power
estimation

courses

« Example designs and trainings
« Single source for technical support

AMDZ1

together we advance_
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DISCLAIMER AND ATTRIBUTIONS

DISCLAIMER
Timelines, roadmaps, and/or product release dates shown in these slides are plans only and subject to change.

The information contained herein is for informational purposes only, and is subject to change without notice. While every
precaution has been taken in the preparation of this document, it may contain technical inaccuracies, omissions and
typographical errors, and AMD is under no obligation to update or otherwise correct this information. Advanced Micro
Devices, Inc. makes no representations or warranties with respect to the accuracy or completeness of the contents of this
document, and assumes no liability of any kind, including the implied warranties of noninfringement, merchantability or
fitness for particular purposes, with respect to the operation or use of AMD hardware, software or other products described
herein. No license, including implied or arising by estoppel, to any intellectual property rights is granted by this

document. Terms and limitations applicable to the purchase or use of AMD’s products are as set forth in a signed
agreement between the parties or in AMD's Standard Terms and Conditions of Sale. GD-18

©2024 Advanced Micro Devices, Inc. All rights reserved. AMD, the AMD Arrow logo, Artix, Spartan, Vitis, Vivado, Zynq,
and combinations thereof are trademarks of Advanced Micro Devices, Inc. MATLAB and Simulink are registered
trademarks of The MathWorks, Inc. Other product names used in this publication are for identification purposes only and
may be trademarks of their respective companies.

AMDZ1
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