8/12/2023

System Development with
FPGAS

13 May 2020

Consistent Architecture Lowers Development Costs

Arm-based SoC FPGA

Arm DesignStart FPGA

il

Arm DesignStart

—_— Pro and
Physical IP
Single-board System Off-the-shelf FPGAs Custom
computer components SoCs silicon
Fast time Application
to market optimized

Operating systems
Development tools
Software libraries

Training, resources and support
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Rapid Time-to-Market with Simplified Development Flow

Design hardware =) Develop software = Deploy on FPGA m—)

Simple drag-and-drop Benefit from broadest Deploy to any
integration of CPU embedded ecosystem development board

Reuse existing code Pre-integrated on
development boards
Access widest range of

third party software
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Why an Embedded Solution from Xilinx? !

Need to accelerate software
functions in hardware to offload the

processor

Need acompanion FPGA with my ASsP/McU
* 9

Need product differentiation
through custom engines or analytics

* o

Want a future-proof system against evolving standards
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Low Cost ASSPs Don’t Always Cut It
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Low Cost ASSPs Don'’t Always Cut It
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Low Cost ASSPs Don’t Always Cut It
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Spartan®-7: The Most Capable Cost-Optimized FPGA
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Spartan®-7: The Most Capable Cost-Optimized FPGA
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Spartan®-7 FPGA Overview

2.5X Perf/Watt o

i ‘AL.
50% lower power and 30% faster e
than previous generation '.tf »

Internal Memory | DSP

* Wide 25x18 MACs
* Up to176GMACs for DSP and Image Filters
especially video motion estimation

* Up to 4.2Mb total

* Perfect for code storage & clock
domain crossing, FIFOs

= 28nm
3.3v Flexible I/O ] A SPARTANT ! ‘ External Memory

* Support for DDR3-800, DDR2,
LPDDR2 up to 1GB densities

* Any-to-Any Connectivity
%  Up to 1.25G LVDS
+ Up to 400 I/O

SECURITY

* Encryption & Authentication
* AES256 CBC & SHA-256

A DIGILENT

A National Instruments Company

| ADC & System Monitor

* Dual 12-bit IMSPS ADC
with 17 input Analog Mux

Small Form Factor « Thermal monitoring

Only 28nm device in an
8x8mm package with 100 1/0

System-Wide Safety and Security

Hardware Software
_ Attacks

7> Hardware (FPGA Fabric)

> AES-256 encryption! — anti-cloning & reverse eng.
>> SHA-256 authentication — Ensures trusted source Snooping
>> Temp/Volt. monitor — Flags ‘out-of-spec’ condition SECURITY

> |solated Design Flow (IDF) — Fault containment? ‘X@fcsﬁ FRoys
e 1

&

> Software (Zynq® SoC)

>> Secure boot, protects from attack at startup

1 Code
| 7 Series

Spoofing FPGA Modification

> Arm® TrustZone? to isolate ‘main’ OS from secure OS
>> Memory protection against malware injection

>> Rich ecosystem of run-time Security IP

Reverse

Denial of

Engineering Service Attack

1: NIST-Approved (National Institute of Standards and Technology)
2: Physical separation of safety-critical regions of the design
3: A compromised OS cannot access ‘secured’ data in the secure OS
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Devices Designed To Minimize System Cost

Replace Microcontroller, Processor,
& External Cache Memory

# of On-Board Oscillators g

($1 to ~$15 Savings)

Clocking Structured Reducet

($1 - $2 Savings)

Processor

Embedded Memory
Replace External DSPs
($1 - $2 Savings)

PMIC Support & Flexible Rails
Reduce # of Power Supplies

($1 - $2 Savings)

per Supply

Integrated AMS
Eliminates External ADCs

($1 to $2 Savings)

(MicroBlaze™ or Arm®)

DSP Resources
Crypto
Subsystem

eeoccoceepe ¢

osc”

-

Packaging & Pinout
Reduces Board Layers

(Minimize PCB Cost)

Encryption & Authentication
Eliminates Security Device

($1 to $2 Savings)

ol
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Time-to-Market Advantage

|J.P + FPGA Months

Determine
Interface &
Bandwidth

Partition
Design

N

System
Level
Programming

First .

ShiV

* Must deal with
IC Sequencing

£ XILINXArm

Hours
—_—>

Start System

Programming
w/Eval Board

¥ No additional device
¥ No partitioning
¥ No interface design
¥ High bandwidth

X SI/Plissues
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Cortex-M in Single-Core Zynq SoCs

ZYNQ™ Arm’ Cortex™-A9 o SPARTAN”

Device Name Z-70075 Z-70125 2-7014S Part Number XC756 XC7515 XC7s25
7 Series PL Equivalent Artix®-7 Artix-7 Artix-7 Logic Cells 6,000 12,800 23,360 )
Logic Cells 23k ) 55K 65K -

» Most cost-optimized Zyng® device (Z-7007S) features 23K logic cells! (3™ largest Spartan-7)
+ Cortex-M1 minimal configuration would consume less than 1/10" of device
+ Block RAM can be used as on-chip memory

+ Cortex-M Resource Utilization — Example Design

Freg. Max S0MHz 100MHz Freq. Max 100MHz

Slice Registers 4680 11% 2600 4% Slice Registers 1722 3%
Slice LUTs 12950 62% 3200 10% Slice LUTs 2400 7%
BlockRAM 32 64% 24 32% BlockRAM 10 13%
DsP = 3% 3 3% Dsp 0 0%

64KB - ITCM 32KB - ITCM 32KB - ITCM

64KB - DTCM 32KB - DTCM 8KB—DTCM

32 IRQ 32IRQ 8 IRQ

Tools

Keil MDK Tools
+ Complete support for Arm Cortex™-M, Arm Cortex-R4, Arm7™, and Arm9™ devices
+« MDK-lite: Free, restricted to 32KB
* Industry-leading Arm C/C++ Compilation Toolchain
« pVision4 IDE, debugger, and simulation environment
» Keil RTX deterministic, small footprint real-time operating system
« TCP/IP Networking Suite USB Device and USB Host stacks
« Complete GUI Library

MDK-Arm Microcontroller Development Kit

Project Manager, Editor & Debugger
RTX Real-Time Operating System
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Required Hardware and Software

Hardware Software
* Arty S7-50 * Vivado 2018.2
* Arm DesignStart DAPLink Board * Digilent Board files from GitHub

(Optional but recommended)
* Pmod NAV
* Pmod Hygro
* Micro and Mini USB cables

* Arm IP from ARM Design Start FPGA
* Arm Keil MDK Tools
* Terminal Program

10



