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Automotive-Grade AMD Versal XA Adaptive SoC Overview

AMD Versal™ Al Edge XA Series
XAVE2002/XAVE2102/XAVE2202/XAVE2302/XAVE1752/XAVE2602/XAVE2802

Application Processor Dual-core Arm® Cortex-A72 up to 18.4k DMIPS
Real-Time Processor Dual-core Arm Cortex-R5F up to 2,672 DMIPS
8-304 Tiles

Al Engine-ML Tiles
4 -156 INT8 TOPs

External Dynamic x32/x64: DDR4, LPDDR4, w/ ECC
Memory Interface

Programmable Logic 44k — 1.1M System Logic Cells

DSP Slices 90-1,312

Speed Grades -1

Automotive Standards AEC-Q100, Production Part Approval Process

Separate Voltage on PS & PL, with overall system power (FPD + LPD + PL)/
Power Management Full power domain / Low power domain / Programmable Logic power domain/

Platform Management controller (PMC) AMDZ\
XMP106 (v1.11) together we advance_

Important: Verify all data in this document with the device data sheets.



Automotive-Grade Zyng SoC Comparison

AMD Zyng™ UltraScale+™ XA MPSoC AMD Zyng 7000 XA SoC
XAZU1EG/XAZU2EG/XAZU3EG/XAZU3TEG/XAZU11EG XA Z-7010/XA Z-7020/XA Z-7030
XAZUA4EV/XAZUSEV/XAZU7EV

Application Processor Quad-core Arm® Cortex®-A53 MPCore™ Dual-core Arm Cortex-A9 MPCore
PP up to 1.2 GHz up to 667 MHz

Real-Time Processor Dual-core Arm Cortex-R5 MPCore up to 500 MHz N/A

Graphics Processor Mali™-400 MP2 up to 600 MHz N/A

External Dynamic x32/x64: DDR4, LPDDR4, DDR3, DDR3L, LPDDR3 x16/x32: DDR3L, DDR3, DDR2, LPDDR2 w/ECC

Memory Interface w/ ECC (supports 16-bit)

Programmable Logic 103K—653 System Logic Cells 28K-125K Logic Cells

DSP Slices 240-2,928 80—400

Speed Grades -1, -1 -1

Automotive Standards AEC-Q100, Production Part Approval Process, I1SO 26262, AEC-Q100, Production Part Approval Process,
IEC 61508, and ISO 13849 certified ISO 26262, IEC 61508, and ISO 13849 certified

Power Management Separate Voltage on PS & PL, with overall system power (FPD + LPD + PL)/ Overall system power (FPD + LPD + PL)

g Full power domain / Low power domain / Programmable logic power domain Separate Voltage on PS & PL

AMDZ1

Notes: 1. ZU11EG and ZU7EV -1L speed grades are not supported. XMP106 (v1.11) together we advance_

Important: Verify all data in this document with the device data sheets.



Automotive-Grade FPGA Device Comparison

AMD Artix™ 7 XA AMD Kintex™ 7 XA AMD Spartan™ 7 XA Artix UltraScale+™ XA

Core Voltage 1.0V 1.0V 1.0V 1.2V
Logic Cell 12K-101K 162K 6K-102K 82K—170K
Total Block RAM (K) 720-4,860 2,188 180-4,320 3,600-5,100
CMTs 3-6 8 2-8 3
DSP Slices 40-240 600 10-160 216-576
PCl Express® 1 x Gen2x4 1 x Gen2x8 0 Lot e
1 x Gen4x8
Serial Transceivers 2-4 8 0 12
Speed Grades -1,-2 -1 -1,-2 -1, -1L
Automotive AEC-Q100, Production Part AEC-Q100, Production Part AEC-Q100, Production Part AEC-Q100, Production Part
Standards Approval Process Approval Process Approval Process Approval Process

AMDZ1

XMP106 (v1.11) together we advance_

Important: Verify all data in this document with the device data sheets.



AMD Versal™ Al Edge XA Series Resources

Device Name XAVE2002 XAVE2102 XAVE2202 XAVE2302 XAVE1752 XAVE2602 XAVE2802
Al Engine-ML Tiles 8 12 24 34 0 152 304
Al Engine Tiles 0 0 0 304 0 0
AIE/AIE-ML Data Memory (Mb) 4 6 12 17 76 76 152
AIE-ML Shared Memory (Mb) 48 48 68 68 0 304 304
DSP Engines 90 176 324 464 1,312 984 1,312
System Logic Cells 43,750 80,080 229,688 328,720 981,120 820,313 1,139,040
LUTs 20,000 36,608 105,000 150,272 448,512 375,000 520,704
A:::::::e NoC Master / NoC Slave Ports 2 2 5 5 21 21 21
Distributed RAM (Mb) 0.6 1.1 3.2 4.6 13.7 11.4 15.9
Block RAM Blocks 24 47 108 155 954 476 600
Total Block RAM (Mb) 0.8 1.7 3.8 5.4 33.5 16.7 21.1
UltraRAM Blocks 24 47 108 155 462 224 264
UltraRAM (Mb) 6.8 13.2 30.4 43.6 129.9 63.0 74.3
Accelerator RAM (Mb) 32 32 32 32 0 0 0
Total PL Memory (Mb) 40.2 48 69.4 85.6 177.1 91.1 111.3
DDR Memory Controllers 1 1 1 1 3 3 3
DDR Bus Width 64 64 64 64 192 192 192
Application Processing Unit Dual-core Arm® Cortex-A72, 48 KB/32 KB L1 Cache w/ parity & ECC; 1 MB L2 Cache w/ ECC
Scalar Real-Time Processing Unit Dual-core Arm Cortex-R5F, 32KB/32KB L1 Cache, and 256KB TCM w/ECC
Engines Memory 256KB On-Chip Memory w/ECC
Connectivity Ethernet (x2); UART (x2); CAN-FD (x2); USB 2.0 (x1); SPI (x2); 12C (x2)
Serial GTY Transceivers 0 0 0 0 44 0 0
GTYP Transceivers 0 0 8 8 0 3201 32(1)
PCle® w/DMA (CPM) - - - 1 x Gen4x16 1 x Gen4x16 1 x Gen4x16
::::;i::aotlelt; PCI Express® - 1 x Gen4x8 1 x Gen4x8 4 x Gen4x8 4 x Gen4x8 4 x Gen4x8
40G Multirate Ethernet MAC 0 1 1 2 2 2
Video Decoder Engines (VDEs) - - - - 2 4
- Platform Mgmt Controller Boot, Security, Safety, Monitoring, and High-Speed Debug
- -Grade -1LSI (0.725V), -1LLI (0.725V)
Speed Grades
Q-Grade -1LLQ (0.725V), -1LSQ (0.725V)

1. 16 GTYP transceivers are dedicated to CPM5 for PCI Express use. XMP106 (v1.11)

Important: Verify all data in this document with the device data sheets.



AMD Versal™ Al Edge XA Series — Packaging

XAVE2002 XAVE2102 XAVE2202 XAVE2302 XAVE1752 XAVE2602 XAVE2802

Package Footprint

108, 0, 54 108, 0, 54
SBVA484 19x19 0 78 O 78

SBVA625

132, 30, 54 132,30, 54 132, 30, 54 132, 30, 54
SFVA784 23x23 0 78 0,78 22,78 22 78
0,0 0,8

NSVG1369

132,192,0 132,192,0
NSVH1369 35x35 0.92 44,78 44,78
0,32 0,32

VSVA1596

186, 300, 0 186, 300, 0
VSVH1760 40x40 0.92 44,78 44,78
0,32 0,32

VSVA2197

AMDA

6 XMP106 (v1.11) together we advance_

Important: Verify all data in this document with the device data sheets.



AMD Zyng™ UltraScale+™ XA MPSoCs Resources

XAZU1EG XAZU2EG XAZU3EG XAZU3TEG XAZU11EG XAZUAEV XAZUSEV XAZU7EV

-_ L1 Cache 32 KB | / D per core, L2 Cache 1 MB, on-chip Memory 256 KB

-_ L1 Cache 32KB | / D per core, Tightly Coupled Memory 128 KB per core

L2 Cache 64 KB

NAND, 2x Quad-SPI

Processing System (PS)

2xUSB 2.0, 2x SD/SDIO/eMMC, 2x UART, 2x CAN 2.0B, 2x 12C, 2x SPI, 4x 32b GPIO

RSA, AES, and SHA

PS to PL Interface

12 x 32/64/128b AXI Ports

~ CLBFlip-Flops (K) 74 94 141 144 597 | 176 234 461
.~ cBLwTs(k 37 4 72 72 29 | & 17 230
~ Max. Distributed RAM (Mb) 1.0 1.2 1.8 2.1 9.1 | 2.6 3.5 6.2
- BlockRAMBlocks 108 150 216 144 00 | 128 144 312
~ Total Block RAM (Mb) 3.8 5.3 7.6 5.1 211 | 45 5.1 11.0
- UlraRAMBlocks - - - 4 s | a8 e 9%
~ UltraRAM (Mb) - - - 14 25 | 135 18.0 27.0

Programmable Logic (PL)

~ PClExpress® - 1xGen3x8  2xGen3x16 | 2xGen3x8" 2xGen3x8Y 2 xGen3x8™W

-_—-—- AMD

| -1(0.85V) -1(0.85V) together we advance_
1.Gen3x16 is also Supported. Important: Verify all data in this document with the device data sheets. XMP106 (v1.11)




AMD Zyng™ UltraScale+™ XA MPSoCs Packaging
PS I/0s@), 3.3V High-Density (HD) I/0O, 1.8V High-Performance (HP) 1/Os

PS-GTR 6 Gb/s, GTH 12.5 Gb/s

Pkg Dimensions | Ball Pitch

Footprint(?

SBVA484

SFVA625

SFVC784

SFVD784

FBVB900

FFVF1517

(mm) (mm) XAZU1EG XAZU2EG XAZU3EG XAZU3TEG XAZU11EG XAZUAEV XAZUSEV XAZU7EV
21521 0.8 170, 42,46 156 | 170, 42,46 156 | 170, 42,46 156

23x23 0.8 2142'72, 52

40x40 1.0 214’4?212 416

Notes:
1.PS I/O is a combination of PS MIO and PS DDRIO.
2. For full part number details, see the Ordering Information section in DS891, Zynq UltraScale+ MPSoC Overview.

Important: Verify all data in this document with the device data sheets.

AMDA

XMP106 (v1.11) together we advance_



AMD Zyng™ 7000 XA SoCs Resources & Packaging

Device Namel XA72010

~ Dynamic Memory Interface x32/x64: DDR3, DDR3L, DDR2, LPDDR2

_ 2x Tri-mode Gigabit Ethernet

RSA, AES, and SHA

XA7Z020 XA7Z030
NEON™ SIMD Engine and Single/Double Precision Floating Point Unit per Processor

512 KB

Processing System (PS)

PS to PL Interface 9 x 32/64 AXI Ports

125,760

Programmable Logic (PL)

HR 1/0?, HP 1/0®) PS1/0"¥, GTX Transceiver

100, 0, 128,0 125,0,128,0

Package!

100, 63,128, 4

Notes:

1. All packages listed are Pb-free.

2. HR = High Range 1/O with support for I/O voltage from 1.2V up to 3.3V. AM D a
3. HP = High Performance /O with support for I/O voltage from 1.2V to 1.8V. XMP106 (v1.11) together we advance_
4. PS 1/O includes user I/O and DDR 1/O. Important: Verify all data in this document with the device data sheets.



AMD Artix™ UltraScale+™ XA Resources & Packaging

Device Name XAAU7P XAAU10P XAAU15P

Logic

156,000
Resources

Memory
Resources

Clock Resources ____

1/0 Resources

Embedded
Hard IP
Resources

Speed Grades

Dimensions Ball Pitch

(mm) (mm) HD 1/0, HP 1/0, GTH, GTY

Package

FFVB676 27 x 27 72,156,12,0 72,156,12,0
Notes: SBVC484 19x 19 144,104, 4,0
1. GTH and GTY data rates are package dependent:
+ Maximum 12.5 Gb/s in SBVB484, SBVC484 AMD:‘

* Maximum 16.3 Gb/s in FFVB676
XMP106 (v1.11) together we advance_

Important: Verify all data in this document with the device data sheets.
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AMD Artix™ 7 XA FPGAs Resources & Packaging

XA7A50T XA7A75T XA7A100T

XA7A15T XA7A25T XA7A35T

XA7A12T

. . slces 2,000 2,600 3,650 5,200 8,150 11,800 15,850

Resorrees ________

1,188

S ________

Sk TotalBlock RAM (Kb) 1,620 1,800 2,700 3,750 4,850
ccksesources NN P i A

/0 Resources =———————

~ DsPSlices 40 45 80 90 120 180 240
Embedded [ ST

PEI | AvalogMixed Signal (AMS)/XADC 1 1 1 1 1 1 1
 GTP Transcelvers (6.25 Gb/s MaxRate)® 2 4 4 4 4 2 2
-1 -1 -1 -1 -1 -1 -1

Speed Grades

Package® Dlrr;;nns;l)ons B‘ilr:;f;h Available User 1/0: 3.3V SelectlO™ HR I/O (GTP Transceivers)
CPG236 10x10 106 (2) 106 (2) 106 (2)
CSG324 15x15 210 (0) 210 (0) 210 (0) 210 (0) 210 (0)
FGG484 23 x23 285 (4) 285 (4)
Notes:

1. Supports PCI Express Base 2.1 specification at Genl and Gen2 data rates.
2. Represents the maximum number of transceivers available. Note that the CSG324 devices are available without transceivers. See the Package section of this table for details.
3. Device migration is available within the Artix 7 family for like packages but is not supported between other 7 series families.

AMDA

XMP106 (v1.11) together we advance_

Important: Verify all data in this document with the device data sheets.
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AMD Kintex™ 7 XA FPGASs

Device Name XA7K160T ‘

25,350

Resources

2,188

11,700

Clock Resources
400

O Resources S
SUSTERENC porExpress®l® T Gen2xa

Hard IP

Speed Grades ‘

Dimensions Ball Pitch
(mm) (mm)

Package®® Available User I/0O: 3.3V SelectlO™ HR 1/0, 1.8V HP 1/0, GTX Transceivers

Notes:

1. Supports PCI Express Base 2.1 specification at Genl and Gen2 data rates.
2. Represents the maximum number of transceivers available.

3. Device migration is not supported between other 7 series families.

Important: Verify all data in this document with the device data sheets.

AMDA

XMP106 (v1.11) together we advance_
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AMD Spartan™ 7 XA FPGAs

Part Number
Logic Cells

(@]
-
o0}
aul
_$.
ol
(=]
©
7

Max. Distributed RAM (Kb

Block RAM/FIFO w/ ECC (36 Kb each)
Total Block RAM (Kb

Clock Mgmt Tiles (1 MMCM + 1 PLL)
Max. Single-Ended 1/0 Pins

Max. Differential 1/O Pairs

)

Analog Mixed Signal (AMS) / XAD
Configuration AES / HMAC Blocks

2
(9]
=
Q
Q
D

XA7S6

XA7515 XA7525 XA7S550

XA7S75

XA75100

Dimensions Ball Pitch
(mm) (mm)
CPGA196 8x8 0.5

Package

Available User I/0O: 3.3V SelectlO™ HR 1/0

CSGA225 | 13x13 | 0.8 | 100 100 150
CsGA324 | 15a5 | o8 [l B R
FGGA484 23x23 | 1.0 | 250 338 338

FGGA676 27x27 1.0

Important: Verify all data in this document with the device data sheets.

AMDA

XMP106 (v1.11) together we advance_



Adaptive SoC Ordering Information

Versal™
Al Edge XA

Automotive  Versal E: AlEdge Device Number Speed Grade Voltage Static Screen  Temp Grade Ball Pitch RoHS6 Code @  Footprint
Grade Digits 1-3: Value Identifier -1 = Standard L: Low (0.7V) S:Standard l: =40 to 110°C®  V:0.92mm, S. leless, V: Pb-free Ball
Digit 4: # of Primary Cores L: Low Static ~ Q:—-40to +125°C  w/LSC w/Stiffener Ring
N:0.92mm, F: Lidded
no LSC B: Lidless,
S:0.8mm no Stiffener Ring
Zyn q ™
UltraScale+™ XA
Automotive  Family Value  Processor Engine Speed Grade  S: Flip-Chip F: Lid V:RoHS 6/6 Package Package Temperature
Grade Index® System Type -1=Standard (.8mm) B: Lidless Designator ~ Pin Count Grade
E: G: General -1L=Low Power (I, Q)
Dual RPU Purpose
Quad APU V: Video
Single GPU
N
Automotive  Generation Family Value Index Speed Grade  CL: Wire-bond (.8 mm) V: RoHS 6/6 Package Temperature
Grade -1=Standard  FB: Flip-Chip (1 mm) G: RoHS 6/6 Pin Count Grade
(1,Q)

I= Tj from —40°C to +100°C; Q =Tj from —40°C to +125°C

1. Operation at 110°C Tj is limited to 3% of the device lifetime and can occur sequentially or at regular intervals as long as the total time does not exceed 3% of device lifetime
2. All packages have Pb-free bumps. AMD:‘
14 3. Tin XA ZU3T value index denotes increase in resources and transceivers vs. XAZU3 XMP106 (v1.11) together we advance_

Important: Verify all data in this document with the device data sheets.
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FPGA Ordering Information

== | | [l [l [ HHEE

Automotive Generation
Grade

Automotive Generation
Grade

Family

Logic Cells
in 1K Units

Kintex™ 7 XA

Family Logic Cells

In 1K units

Artix™ 7 XA

Automotive Generation Family Logic Cells Speed Grade CP: Wire-bond (.5mm) G: RoHS 6/6 Package
Grade In 1K units -1 = Standard CS: Wire-bond (.8mm) Pin Count
-2 = Medium FG: Wire-bond (1mm)
Artix
™
UltraScale+™ XA
Automotive A: Artix UltraScale+ Value Denotes Speed Grade F: Flip-Chip F: Lid V: RoHS 6/6 Package
Grade Index UltraScale+ -1 = Slowest (1.0mm) B: Lidless Designator
Device -L1 = Low Power S: Flip-Chip
(0.8mm)

I = Tj from —40°C to +100°C; Q = Tjfrom —40°C to +125°C

Speed Grade
-1 = Standard
-2 = Medium

CP: Wire-bond (.5 mm) G: RoHS 6/6
FT: Wire-bond (1mm)
CS: Wire-bond (.8 mm)

FG: Wire-bond (1 mm)

Speed Grade
-1 = Standard

FF: Wire-bond (1mm)

Important: Verify all data in this document with the device data sheets.

Package
Designator

G: RoHS 6/6

Package
Pin Count

Package
Pin Count

Temperature
Grade
(1,Q)

Temperature
Grade
(1,Q)

Temperature
Grade
(1,Q)
Package Temperature
Pin Count Grade
(1La)

AMDA

XMP106 (v1.11) together we advance_
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DISCLAIMER AND ATTRIBUTIONS

Please Read: Important Legal Notices

The information presented in this document is for informational purposes only and may contain technical inaccuracies, omissions, and typographical errors. The information
contained herein is subject to change and may be rendered inaccurate for many reasons, including but not limited to product and roadmap changes, component and motherboard
version changes, new model and/or product releases, product differences between differing manufacturers, software changes, BIOS flashes, firmware upgrades, or the like. Any
computer system has risks of security vulnerabilities that cannot be completely prevented or mitigated. AMD assumes no obligation to update or otherwise correct or revise this
information. However, AMD reserves the right to revise this information and to make changes from time to time to the content hereof without obligation of AMD to notify any person
of such revisions or changes. THIS INFORMATION IS PROVIDED “AS I1S.” AMD MAKES NO REPRESENTATIONS OR WARRANTIES WITH RESPECT TO THE CONTENTS
HEREOF AND ASSUMES NO RESPONSIBILITY FOR ANY INACCURACIES, ERRORS, OR OMISSIONS THAT MAY APPEAR IN THIS INFORMATION. AMD SPECIFICALLY
DISCLAIMS ANY IMPLIED WARRANTIES OF NON-INFRINGEMENT, MERCHANTABILITY, OR FITNESS FOR ANY PARTICULAR PURPOSE. IN NO EVENT WILL AMD BE
LIABLE TO ANY PERSON FOR ANY RELIANCE, DIRECT, INDIRECT, SPECIAL, OR OTHER CONSEQUENTIAL DAMAGES ARISING FROM THE USE OF ANY
INFORMATION CONTAINED HEREIN, EVEN IF AMD IS EXPRESSLY ADVISED OF THE POSSIBILITY OF SUCH DAMAGES.

AUTOMOTIVE APPLICATIONS DISCLAIMER

AUTOMOTIVE PRODUCTS (IDENTIFIED AS "XA" IN THE PART NUMBER) ARE NOT WARRANTED FOR USE IN THE DEPLOYMENT OF AIRBAGS OR FOR USE IN
APPLICATIONS THAT AFFECT CONTROL OF A VEHICLE ("SAFETY APPLICATION") UNLESS THERE IS A SAFETY CONCEPT OR REDUNDANCY FEATURE
CONSISTENT WITH THE ISO 26262 AUTOMOTIVE SAFETY STANDARD ("SAFETY DESIGN"). CUSTOMER SHALL, PRIOR TO USING OR DISTRIBUTING ANY SYSTEMS
THAT INCORPORATE PRODUCTS, THOROUGHLY TEST SUCH SYSTEMS FOR SAFETY PURPOSES. USE OF PRODUCTS IN A SAFETY APPLICATION WITHOUT A
SAFETY DESIGN IS FULLY AT THE RISK OF CUSTOMER, SUBJECT ONLY TO APPLICABLE LAWS AND REGULATIONS GOVERNING LIMITATIONS ON PRODUCT
LIABILITY.DISCLAIMER

©2023-2024 Advanced Micro Devices, Inc. All rights reserved. AMD, the AMD Arrow logo, Versal, Zyng, Spartan, Kintex, Artix, UltraScale+, and combinations thereof are trademarks of Advanced
Micro Devices, Inc. Advanced Micro Devices, Inc. AMBA, AMBA Designer, Arm, ARM1176)Z-S, CoreSight, Cortex, PrimeCell, Mali, and MPCore are trademarks of Arm Limited in the EU and other
countries. PCI, PCle, and PCI Express are trademarks of PCI-SIC and used under license. Other product names used in this publication are for identification purposes only and may be trademarks of
their respective companies.

AMDZ1

XMP106 (v1.11) together we advance_
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