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FPGA Options

O Network of programmable logic
blocks with 10

Programmable
Logic block

GPIO bank
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FPGA Options

Clock
M:nager
O Network of programmable logic
blocks with 10
\4
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FPGA Options

Clock
M:nager
O Network of programmable logic
blocks with 10
A\ 4
PLL >0 2 [ 3¢ - O include SRAM blocks and phase
8 +11 11 H 8 locked loops (PLL) and clock managers
z wf=
(] . 5
Programmable q‘- 1t : g
Logic block || = & O Digital signal processing (DSP) blocks
E L . O high-speed serializer/deserializer
GPI0 bank - =N (SERDES) blocks
SRAM block ] - :
T -
af o
SERDES block ar mi—
O wle=
minnun Ll oo
([ € 3| _Js : =
DSP Slices
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FPGA Options

Clock
Manager
v
PLL M )¢ e ,D( - r Jom |
C 0O 110 I o
-l ul=
ok i
- o
Programmable n =
Logic block bl =
- pog
- -
-l =
GPIO bank = o
J M - .-
r - 1 2
SRAM block |
e 1
= -~
2 = | i = -
=]8 a
SERDES block  |——— £ [ " anfm
- - O
O O Ao 0o
= .D. ¢ )
DSP Slices Hard Processor Peripherals :
CAN, 12C,
SPI, UART,
USB ...etc

(N

Network of programmable logic
blocks with 10

include SRAM blocks and phase
locked loops (PLL) and clock managers

Digital signal processing (DSP) blocks
high-speed serializer/deserializer
(SERDES) blocks

Hardware (Hard core) or software
(Soft Core) processors
Hardware or Software Peripherals

FPGA type SoC (System On Chip)
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Xilinx Technological Evolution

T " Adaptive
o . E:. Compute
(4} Acceleration
E Platforms
FPGA
Structure logique + Processeur Lt Plusieurs + Capacités RF___ + Ressources
programmable matériel Processeurs type IA

matériels

Software Programmability —»
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& XILINX

ALL PROGRAMMABLE.

UltraScale+ MPSoC and FPGA Families

Vamsi Boppana, Sagheer Ahmad, llya Ganusoy, Vinod Kathail
Vidya Rajagopalan, Ralph Wittig

HotChips 27, August 2015

© Copyright 2015 Xilinx
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FPGA XC2000 Family ...

Introducing the XC2064...

PR - e, 1e: CUE eI The First FPGA

L 3 :“ %u;l lllpl lmlm l}l»ll! 3 ul 2 (1985)
f<| o] —64 flip flops
Tl
A ~128 3-LUTs
—58 1/O pins

"'" :'F —18MHz (toggle)
* —2um 2LM

‘113: Zéii b4 iii ™ ili Ela a‘lzj: ;'““
S R et kL P
Page 2 © Copyright 2015 Xilinx & XILINX » ALL PROGRAMMABLE.
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/ynqg 7000 SoC

Enter Zyng 7000-AP SoC (2011)

O0O0O0  7-Series

AR ‘ .A‘::::f: :zszProcessors Cj:IjD;rD Programmable Logic
Yaaa ; . O000 - 28K-440K Logic Cells
Cortex AY - Single & Double Floating Point B . ard PCle Gondia

S— High Bandwidth Memory & DSP
Ma:gpr:d Peri::‘:;s é « Internal L1/L2 Cache and OCM
- DDR3, DDR2, LPDDR2 w/ ECC

e.g. USB2.0, GigE, SDIO, C#

* Upto 2,662 GMACs of DSP perf.

Integrated Analog o AXI Interconnect
+ Dual multi-channel 12-bit 3 + Up to 100Gb of bandwidth
- ‘ Apc B « Over 3000 interconnects
= * Upto 1Msps . ACP Acceleration Port
|-

Runtime SW & Tools
« Eclipse-based SDK for profiling and performance analysis

+ Cross-trigger/Heterogeneous Debug, Run-time Libraries
+ Extensive support for OS, RTOS, AMP, Hypervisor
+ PetaLinux for easiest out-of-hox development

Page 5 © Copyright 2015 Xilinx & XILINX @ ALL PROGRAMMABLE.
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Zyng UltraScale+ MPSoC

Introducing the Zynq UltraScale+ MPSoC

ARM Cortex A53 &R5 @ Security & Safety

Enhanced Authentication, Encryption,

- Application processing subsystem Pfocessing System

- Real Time processing subsystem Application Real-Time At it
- M bsystem f erf i ~Pirocessing... -
emory subsystem for max performance 7 Processing 7 L Gty wilh by s spont
Graphics Power
a Io, Vldeo, GrapthS Manag@"‘.‘.‘l&‘ %EE% Fabric Acceleration
- Next-generation coherent interconnect = UhtraScale+ fabric with fime borow
- FinFET performance and power

- High-speed l/Os (PCIE,USB3,SATA,GbE)

- Graphics and Video Processing Engines

i Advanced Power Mgmt = - XCVRs & Protocols
—-—ﬁF”’_cher efficient, 32Gbps

- 100G Ethernet and 150G Interlaken

- HD UlitraRAM, and enhanced DSP L
-

- Fine-grained power reduction
- System-level software & run time opt

——

- PCle Gen3 & Gend

Software & Tools
Run Time (Xilinx) Run Time (Ecosystem) Tools
- Linux (64b) - FreeRTOS - Xilinx SDK
- Hypervisor - Micrium - Vivado®
- OpenAMP - WindRiver & More - SDx environments

© Copyright 2015 Xilinx § XILINX @ ALL PROGRAMMABLE.
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Zyng UltraScale+ MPSoC

Zynq UltraScale+ MPSoC Overview

Heterogeneous Multi-Processing

Processing System (PS)

Application Processing Unit

ARM@
Cortex ™-A53
32 KB RKB

|-Cache | D-Cache |A Trace
w/Parity wECC Unit IMar.toteu A

Cortex™-R5

- TCMwiECC wiECC

Graphics Processing Unit
ARM Mali™-400 MP

Geometry Pixel
Processor Processor

'DDRA4/3/3L. LPDDR4/3
ECC Support

Memory Management Unit 256 KB OCM

with ECC

64 KB L2 Cache

High-Speed
Connectivity

DisplayPort
T |
|

PS-GTR

UltraRAM

DSP

- Real-Time Processing Unit sy | | General Connectivity
] | VectorFloating | Control GigE
P PolntUnit=iy Decryption, | CAN
~ Memory Protection Authentication, UART ‘
; Unit Secure Boot DMA, Timers, .
128KB |32 KB I-Cache 32 KB D-Cache [~ WDT, Resets, s
WECE TrustZone Clocking, & Debug | Quad sPiNOR
System
Voltage/Temp | Management NAND
Monitor SD/eMMC
Programmable Logic (PL)
Storage & Signal Processing High-Speed Connectivity
Block RAM General-purpose /0

100G EMAC

GTH

Interlaken [

High-Performance HPIO

High Density HDIO

Page 8

© Copyright 2015 Xilinx

Video Codec
H.265/H.264

£ XILINX » ALL PROGRAMMABLE.
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Zynqg UltraScale+ MPSoC

Application Processing Subsystem

MPSoC
> Quad Cortex-A53 64-bit CPU s
—32KB each of L1 | & D$ with ECC/Parity crrt == pDRC
—1 MB L2 Cache with ECC NAND 3.1 use3 () || DDR3/4
; . . SEL Cle2 {1x4) || LPDDR3/4
— Virtualization Support 0 2| 337646
— Crypto instructions support ART(2) [ ospiay Port ]| 8-bit ECC
Maliann GPU
> 10 Coherency with ACP & ACE-Lite Ty F—
Fomrer NEQN MEQON
» Full Coherency between APU & PL Masse
Cortex A53 | Cortex AS3
> Up to 1.5 GHz Frequency ol o [ weon
> Power-gating ~
— Per core power-gating
- L2 pﬂwer-gatlng P5 Master PL Master
HP 10 Programmable H
logic (PL)  [TES
Page 10 © Copyright 2015 Xilinx & XILINX » ALL PROGRAMMABLE.
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Zyng UltraScale+ MPSoC

Real-time Processing Subsystem

> Dual Core Cortex-R5 RPU
— Cortex-R5 Lockstep
— Single & Double precision FPU
— 32KB of L1 | & D caches w/ ECC
- 256KB TCM with ECC

» OCM (On-Chip-Memory)
— 256KB OCM with ECC
— AXI Exclusive monitor support
— Can be partitioned between different subsystems

>» Up to 600MHz Frequency

> Low power domain
— Full power domain completely powered off
- R5s & USBs power-gate-able

Page 11 © Copyright 2015 Xilinx

MPSoC

Processing System (PS)

Low Power System Full Power System

S || PORC

DDR3/4
LPDDR3/4

ATAS (2x1) I 32/64-bit
Display Po 8-bit ECC
[Coresight | _Aws_|

MNEON MEDOMN
I2KB IS/05 F2KE I15/D%

PS Master PL Master
Programmable
Logic (PL)

£ XILINX » ALL PROGRAMMABLE.
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Zyng UltraScale+ MPSoC

..; @]
System Software

Processing System 1
System Software for MPSoC Builtin Self-Test Functions (BIST) e Boot N
14 1 | |
+ Security Firmware Firmwara '
- Decryption, authentication, sec. boot i
v

Application Ganhie
Processing Unit P

Processing Unit

+ FSBL, uBoot

L

« ARM® Trusted Firmware

Interactive
Software Stacks

+ Software Test Libraries (BIST) APU ©RPU

Handshake _ el IocesSOr LIAMENSAE,
Ga e
\ v N

Firmware Firmware
{e.q.Sec. Boot) | (Granular Control)

+ Power Management Firmware

— Granular control of resources Firmware

+ Inter-Processor Framework - OpenAMP
Real Time

Processing Unit

Boot Loader -‘

Libraries %

Page 20 © Copyright 2015 Xilinx £ XILINX » ALL PROGRAMMABLE.

5

Builtin Self-Test Functions (BIST) o Boot

10/07/2023 GDR DI21 10-12 Juillet 2023 Nantes

14



Zyng UltraScale+ MPSoC

SDSoC Development Environment
C/C++ Programming for Zyng SoC and MPSoC

SDSoC”

Environment » ASSP-like programming experience

C/C++ Development » System-level profiling

Rapid » Full system optimizing compiler
System Level t
ekl . » Expert use model for platform developers
g FEIGEYEL Brofing and system architects
|
Specify C/C++Functions
for Acceleration
Full system

Optimizing Compiler

ZYNQ>™  ZYNQ”

SoC MPSoC

Page 32

© Copyright 2015 Xilinx £ XILINX > ALL PROGRAMMABLE.
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Zynqg UltraScale+ RFSoC

' Part of a Complete System Based on Production-
Proven MPSoCs
RM Processing System

ithi v .n.u * Quad-Core A3 (64-bit)
Monolithically Integrated T S e

Hardened Engines N
\ ing System
% - PCle Gen3 it G
208

—g=» Programmable Logic
« 16nm FinFET
« UltraScale+ FPGA Fabric

: %-‘ﬂ
- 100G Cores £ 14

< 33G Transceivers 4 DSP-Intensive
N . 33Gbls e %d « 4 272 DSP slices
_ - 28G Backplane Capable 9‘02:: + 7,612 GMACs
\ | ransceters |

I-\ Digital-to-Analog

A Analog-to-Digital
—@' Converters I - Converters

Up to 4.096 GSPS (§2 Soft Decision Forward Up to 6.544 GSPS
ceboe .
~ Error Correction

| ot00i11 | 0110

LDPC & Turbo Support
>>4 © Copyright 2018 Xilinx & XILINX.
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Zynqg UltraScale+ RFSoC

' RF ADC Block 2GS/s Configuration
(ZU29DR Only) R —_

||" IP Core chzs
|
|

I %100@ D VIN:’ P

l:l VIN3_N

% D| VINZ_P

10002
[ 1vINz2. N

ADC_REXT [j—ﬁ%

mO03_axis (Real or 1/Q)

m02_axis (Real or /Q) _ T
I K

Sampling Clock
AXI Stream Data Buses AXI Lite Cogtrd [j ADC CLK P ao
Up to 8 x 16-bit words (PS Control) ADC CLK N ( - z)
Status A -
I:J SYSREF_P
] sYSREF N

mO01_axis (Real or 1/Q) _ 4T
| {1
: “ {1
mO0_axis (Real or 1/Q) <uu— |

e ——— —— —

2 I DF © Copyright 2018 Xilinx £ XILINX.
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Zynqg UltraScale+ RFSoC

' RF ADC Block 4GS/s Configuration
(ZU25DR, ZU27DR, & ZU28DR Only)

e

IP Core ;

[

AXI Stream Data Buses I
Up to & x 16-bit words |

I

I

|

m03_axis (Q) _

[ &
m02_axis (1) P .

[ vines_p
%1009 !
[|| VIN23_N

| {}
|
: |
l .
: Sampling Clock E,:‘ ADC_REXT
|
: Il Control [j ADC_CLK_P
AXI Lite | _ _
& 100 [j (245MHz — 4GHz)
(PS5 Control) I ADC CLK N
! Status @ | -~
i Y P |:| SYSREF_P
i I:'] SYSREF_N
|
|

mO1_axis (Q)

mo0_axis (1) |— Al

|
|
[;| VINO1_P
%1009
E|| VINO1_N

|
|

H VCMO1
1

S s

2 IXDF s © Copyright 2018 Xilinx €2 XILINX.
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/ynq UltraScale+ RFSoC

' RF DAC Block Diag

ram

(ZU25DR, ZU27DR, ZU28DR, & ZU29DR)

£
AX] Stream Data Buses /
Up to 16 x 16-bit words !
I
mO03_axis (Real or /Q) 'ﬁ
i
m02_axis (Real or 1/Q)

m01_axis (Real or 1/Q) #
|
|

| a
mO00_axis (Real or 1/Q) ﬁ

|

|

|

|

i

|
AXI Lite ' Cogtm'

(PS Contral) I
: Status

|

IP Core

[:] HSDAC_AVTT
I

|__L| VOUT3_P

VOUT3_N

|
[] vouT2_P

|
|
|
|
\

>> 26 ~~

® Copyright 2018 Xilinx

[:] VOUT2_N
|

2.49KQ

DAC_REXT ILIH A #

|
L[] DAC_CLK_P

%[ﬁ DAC_CLK_N
[:] SYSREF_P
D| SYSREF_N
[:] VOUT1_P
DI VOUT1_N

VOUTO_P
VOUTO_N

/
—{ ] HSDAC_AVTT

-

& XILINX.
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/ynq UltraScale+ RFSoC

'Zynq UltraScale+ RFSoC Kits

> Zynq UltraScale+ RFSoC ZCU111 Evaluation Kit
> XCZU28DR-2FFVG1517E RFSoC

- 8x4GSPS 12-bit ADCs

- 8x 6.5GSPS 14-bit DAC

- 8 soft-decision forward error correction (SD-FECs)
FMC+ :12 x 32.75 Gb/s GTY transceivers and 34 user defined differential I/O signals
XM500 RFMC balun transformer card w 4 DACs/ 4 ADCs to baluns 4 DACs/ 4 ADCs to SMAs
Price: $8,995
Part Number: EK-U1-ZCU111-G

> Zynq UltraScale+ RFSoC ZCU1275 Characterization Kit
> XCZU29DR RFSoC
- 16x 2GSPS 12-bit ADCs
- 16X 6.5GSPS 14-bit DAC
>> Balun Board, Bullseye Cables, Filters
> Price: $14,995
>> Part Number: CK-U1-ZCU1275-G

>

\'

>

\'

>

v

>

v

7228 I DF o © Copyright 2018 Xilinx £ XILINX.
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AMD Versal ACAP

Introducing Versal™ Adaptive SoC

AMD
VERSAL

Heterogeneous Acceleration
For Any Application
For Any Developer

AMDA
together we advance_
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AMD Versal ACAP

Versal Architecture: Overview

ADAPTABLE ENGINES
Dual-Core
Arm®
Cortex®-A72
Application
Processor

Versa\'™

Dual-Core

Arm . Adaptab\e
Cortex-RS5F -

Real-Time Engines

Tog\ne
Processor ®

Platform
Management
Controller

np
Network on ¢

32Gh[s 100G Ditect  WOS
wultirate
58Gb/s trhermet

HBM
©4pGofs O

10/07/2023 GDR DI21 10-12 Juillet 2023 Nantes
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AMD Versal : Processing

[Confidential - Distribution with NDA]

The Arm Subsystem

Dual-Core Arm® Cortex®-A72 Application Processor

Up to 1.7GHz for 2X single-threaded performance’
- Power optimized (half the power")
15.5K - 19.5K DMIPS23 (Dhrystone Benchmark)
- Code portability (ARMv8-A architecture)
Enables SW developers to start from a familiar place

Dual-Core Arm Cortex-R5F Real-Time Processor
« Up to 750MHz for 1.4X greater performance’
Low latency and deterministic
+ Flexible operation modes: Split-Mode and Lock-Step
Highest levels of functional safety (ASIL and SIL)

1: vs. Zyng™ UltraScale+™ MPSoCs
2: 155K DMIPS at 1.35GHz, -2M Speed Grade, .80V, Dual-Core
3 19.5K DMIPS at 1.7GHz, -3HP Speed Grade, .88V, Dual-Core

Application Processing Unit

Arm® NEON™

Cortex®-A72

Floating Point Unit

48 KB |-Cache Embedded

wiParity D-Cache w/ECC | Management Unit § Trace Macrocell 1

2

GIC-520 SCU CCl/SMMU 1MB L2 w/ECC

Real-Time Processing Unit

ARM® Vector Floating Point Unit

Cortex®-R5F

Memory Protection Unit

32 KB I-Cache wiECC 32 KB D-Cache w/ECC

256KB TCM wiECC 256KB OCM wiECC

AMDAO
together we advance_
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AMD Versal : Adaptible Engines

Greater Compute Density for Any Workload

Re-Architected Hardware Fabric

+ 4X logic per configurable logic block

» Less external routing— greater performance

+ Code and IP compatible with 16nm devices

I |

C i C LG LG

CUCHO)

Adaptable to any Workload
+  Bit-level precision {1 — 1,000) for any algorithm
*  Improves ML efficiency (compression, pruning)

*  Forward-compatible to lower precision neural
networks, e.g., BNN

ML Inference and Optimizations

(e.g., pruning)
e )

IIJ

iy p T

W I, p—

. : ) -,
i - S
O __\7H__,

e
-

~ N v,
A L b

For Any Workload, e.g., ...

GEMOMIC VIDEQ
SEQUENCING TRANSCODING

WY D

SPEECH
RECOGNITION

S

Tune for Power & Performance

+  Three operating voltages to choose from

+  Balance power/performance for target app

+  Equivalent to 3 speed grades in one device

20%
Mare
Performance

Ve

AMDA
together we advance_
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AMD Versal : Adaptible Engines

Re-Architected Hardware Logic for 4X Compute Density

’— 16nm UltraScale+ ‘ ‘ 7nm ACAP — 4 X logic resources per CLB 4‘

™ 16b_counter ™ . 16b_counter
UltraScale+™ CLB 16 Global routes used Versal™ Adaptive SoC CLB 2 Global routes used

= e
| ! | B | ! aEE

|

L]

New CLB Interconnect

[] wr @ E

—— Global route (slow
— Local route (fast

Reduces General Purpose Routing Utilization for Faster Timing Closure

AMDAO

13 together we advance_
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AMD Versal : DSP Engines

DSP Engines: Dynamically Tunable for Precision, Accuracy, and
Lower Power Consumption

Enhanced Compute architecture DSP Performance Improvement

Greater than 1GHz of performance
B UliraScale+™ 16nm ®Versal™ 7nm
Enhanced fixed point performance with wider multipliers (DSP58)

Versatile Data Type Support for Diverse Applications 2 9% 17X 37X
Variable precision fixed & floating-point support
Integrated FP32/FP16, INT24 (HPC)
Integrated complex 18x18 operation (radar)
Double the performance in INT8 operation (Al inference)
Native SPFP32 and INT24 support
See Versal Adaptive SoC data sheet overview for additional data I
types Int8 Dot Product Complex 32-bit Single
18x18 Precision

Code Portability from previous generation devices Floating Fomnt

Support for existing IP and LogiCore™ libraries
Compatibility with SysGen, Model Composer, HLS tools AMDZ

together we advance_
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AMD Versal : Al Engines

[Confidential - Distnbution with NDA]

Al Engines: Massive Al Inference Throughput & Wireless Compute

1.3GHz VLIW / SIMD vector processors
«  Versatile core for ML and other advanced DSP workloads

Massive On-chip Memory Access Al
- Instantiate multiple tiles (10s to 100s) for scalable compute e ——

Terabytes/sec of interface bandwidth to other engines

§ A
§ Engine

« Direct, massive throughput to adaptable HW engines
+ Implement core application with Al for “Whole App Acceleration”

SW programmable for any developer

én

«  C programmable, compile in minutes
+ Library-based design for ML framework developers

AMDA
17 together we advance_
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AMD Versal : Al Engines

[Confidential - Distribution with NDA]

Al Engines: SW Programmable by Any Developer

" Design

v
Iterate

Compile

L Run

SW/HW DEVELOPER Al & DATA SCIENTIST
AMDA AMDA
Vitis Vitis
Al
Vitis™ IDE

O PyTo rch ‘f Ca ffe

Vitis AIE Tools =
- ;m Custom Models
Defined Libs Librari
= SMEHES Al Optimizers

Al Engine Compiler

Architecture;

Architecture;

Architecture,

Explore
Different
Microarchitectures

AMDAO
together we advance_
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Confidential - Distnbution with ND

Versal™ Development Experience for All Developers

Adaptable For
Any Application

............................

SW Programmable
for Any Developer

HW Developer SW Developer Data Scientist

Frameworks

@OQ

¥ TensorfFlow GPyTorch Caffe
N

Spaik’  #Fmpeg  (Dxnet

AMDZA

Vitis

\4 C, C++, Python

AMDZ\
Vivado

ML Edinon

HWIP &
0S & Embedded Run-Time Accelerated Libraries HW Accelerated Libraries

Scalar Engines Adaptable Engines Intelligent Engines

Heterogeneous
Platform Versal™ Adaptive SoC
AMDAO
together we advance_
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Part of the AMD Product & Technology Portfolio

1924

DEVICE i
CATEGORY ® ®
FPGA SoC
FEATURED Spartan™ Zynq™ -7000
PRODUCTS Artix™ Zynq UltraScale+™ MPSoC
Kintex ™ Zynq UltraScale+ RFSoC
Virtex™

D

®
Adaptive SoC

Versal™

AMDAO
together we advance_
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[Confidential - Distnbution with NDA

Getting Started with Versal Adaptive SoC Boards & Kits

Versal™ Prime Series Versal™ Al Core Series

-

VMK180
General Purpose Development Kit ) ,
(VM1802 Silicon)

Available Now

Sy

VCK190

Al Engine Development Kit
(VC1902 Silicon)

Available Now

Versal™ Premium Series

VPK120

Essential
Hard IP Development Kit
(VP1202 Silicon)

Available Now

Versal™ Premium Series

VPK180

Comprehensive
Hard IP Development Kit
(VP1802 Silicon)

Early Access Available Now

AMDA
together we advance_
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On-Demand Training Virtual Classroom Live Classroom

Recorded lectures and forums w/ experts Live online training, interact w/instructors In-person, immersive classroom environment

Recommended Courses
Getting Started with the Versal™ Adaptive SoC Platform
Designing with the Versal Adaptive SoC : Architecture and Methodology

Designing with the Versal Adaptive SoC : Programmable Network on Chip

Designing with the Versal Adaptive SoC : Power and Board Design

Designing with Versal Al Engine 1: Architecture and Design Flow
Designing with Versal Al Engine 2: Graph Programming with Al Engine Kernels

Visit www .xilinx.com/training.htmi

AMDA
together we advance_
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