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CPUs GPUs Adaptable Hardware
(FPGASs, Adaptive SoCs)

« Ease of programming by SW  Good for highly parallel compute « Good for highly parallel compute
developers tasks: Video rendering, machine tasks
learning, other scientific
« Ideal for general-purpose computation * Broad applications including
computing and complex serial cloud compute, network
tasks (e.g., PCs) * Ease of use for SW developers processing, wireless processing

to embedded edge applications

* Hardware adaptable to keep
pace with evolving requirements
and protocols
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Normalized Delay

25

20

Limitations of Processing Scaling Only

Metal and transistor delays for quad routing resource
aross different technologies

28 nm 20 nm 16 nm 10 nm 7 nm

—o— Transistor delay —o— Metal delay

Assumes the same routing resource scaled to different nodes.

Theoretical performance does not represent any actual fabric performance.
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- Programmable NoC (Network on Chip) >
ECIe5 32Gb/s 100G 600G Video MIPI
/DeMnA & DDR4 58 Gb/s Multirate HBM Ethernet Direct RF Decoder LVDS

w Ethernet Cores Unit
CCIX, CXL 112 Gb/s GPIO
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2.7X-8.2X Performance / Watt

ResNet50 v1.5 8.2X

Frames/Sec/W Al Engines
Vector-Vector, Matrix-Matrix Compute Engines
with tightly coupled local memories, address generators,
and word-level data movement

Network on Chip
Programmable chip-wide interconnect
2.7 X
Shell
10X Hardened DMA and PCle controller

Intel Agilex FPGA  AMD Versal Adaptive SoC AMD Versal Adaptive SoC
AGF027-2() VCK5000-2M2) VE2802

Notes:

1. Intel results assume 30% compute efficiency using Quartus PTC 2021.2, includes SmartVID and Static Power Savings;

SmartVID and Static Power Savings figures are unverified by AMD. Versal Al Core adaptive SoC results are based on XPE and measured.
2. AMD results measured in ML Perf Data Center Inference v1.0. Results published April 21, 2021, available here:

https://mlcommons.org/en/inference-datacenter-10/ WP539_05_021325
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2.14X Performance / Watt

2.14X
Complex MACs/Watt

Al Engines
Complex TMAC/s compute engines with
tightly coupled local memories, address
generators, and data management

Network on Chip

Programmable chip-wide interconnect

Shell
Hardened DMA and PCle controller

Intel Agilex FPGA  AMD Versal Al Core Adaptive SoC
AGF027-3L Low Power VC1902 - 1LL
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Device Power Consumption in 75W HHHL PCle Form Factor

Device Power Consumption
Device Power Limit
BOW . .

//// T 16W of headroom for
720 additional functionality

« In-line machine learning

« Hashing for blockchains

« Video transcoding

« Electronic trading

« Network traffic filtering

« Custom packet processing

« Other hardware differentiation

—>
Equivalent
NIC
Functionality

Intel Agilex FPGA AMD Versal
AGF027-3E Premium Adaptive SoC
VC1202 - 2LL
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AMD @ Versal 7% 77 7 SoC SmartPHY Y U = —3 g U id, K24Tols DN TV AR—K Ry hT—0 A X —T = A
AEWNT 2 A AT L —MTEEREL, 1 ODF /84 RTHKK 1.6 This DR _EIFSALOMEZAREICL £9, ZHITERTRY
WIT TRy T I ITADTFNRAL RS- DEETHY ., OEM ¥ AT L Fa 24— 3EkEn- 2R Tx £7,

91, RZEDDCI 7Y vy THANIBITS Versal TRARAEFEET 0/ T~T NV T AOMEENRFEDL YO
A RL 9,

Versal 7—% 7 7 F ¥ OFFE (NoC, CPM, BELUYHSC) £ v—FK A= Xy b S ¥ =T oA ADEBEIZL Y, BAED 10
nm FPGAWD) LR 22 (DT v 7=V PEREE, PCB 7 v R U v k@D 70% HIliEi A EB L TWET,

2.2X Performance / Watt

1.6 Tb/s DCl Bridging # of Deviges . High-Speed Crypto Engines

Application Perf/W for 1.6 Tb/s Bridging 91,6002 full-dup)llez AES-G%M

Application

Hardened Protocol Engines

4 400GbE MAC, 100GbE MAC

Best-in-Class SerDes
22X
Technology
1.0X 1 112 Gb/s PAM4 integrated GTs

Intel Agilex FPGA AMD Versal Adaptive SoC  Intel Agilex FPGA AMD Versal Adaptive SoC
AGF022-3E VP1402 - 2LL AGF022-3E VP1402 - 2LL

Notes:

1: Agilex | series FPGA with 200G half-duplex crypto was not available in the tools

2: Versal Premium adaptive SoC features multiple hardened 400G High-Speed Crypto Engines — no programmable logic required
3: Based on Quartus Power & Thermal Calculator 2021.2 including SmartVID and static power savings, AMD XPE 2020.3

WP539_08_021325

9:DCI Ty 7T r— 3BT, Versal PETT 4 T SoCIEFEEET/INA R ELLEL T
228Dy =Y HREEEIR!

1.DCI 7Y v FH A2 AMD DI EE L 20203 XPE ICL > T —X ks ¥—R, RO RATRELONE LT, BAT /A 2D
TH##E/11% 21.2 Quartus PTC I X ¥, SmartVID B XA X7 ¢ v 7 HBREIHIEZ ETeb O EHEL TRED b E L7, SmartVID 35 &
RRZT (v 7 HEBEIHIEOBIEIZ AMD IZ X > THRIES LTV ER A,
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Versal 7S5V R T4A—LDVRTLLRILD A Yk
AMD
AL—=2 705 —23 Y

Th—b 77— Lo THIKZZT BT AV r—2a i3 H v £3, MEBENE —EOHNICINZ 2208 5 i
N=R T 2T OMREEZRE I TAEVNERNS DAL TAy T E—TTAR A= T8I —var 77V r— g
HLZOHITT, U274 —L T 77 H—DARL— THAALRATBNT, BIGRIN—F T =725 5 FEREE s R E
W TEZ2 AT A 7T ORIIFEHEO N —RA 7835V 9, X512, EDSFFEL R EDH LWA N L —Y T —L T 77
H—ZiE, Dty 1A 33.75 mm R D /8y r—U NEREN £,

Versal 7°F A A VM1402 534 A%, 35mmx35mm /Xy 77— T648 DY 7 K 10, 31 mmx 3l mm /Xy 77— T 324
DTN RN L, — R AN —Y U— 27 o — R L THESNAEEE T 1TW T, &5z, 3HEH
AL — TFY r—3a CRANFIZ, Versal Al = 3 VE2308 7754 A1, 23mm x 23 mm 73y 77— Tk 31 @ INT8 TOPS
FRAEL, AP L=V AN—R T = THBRICHERL 2R S, o ThRWT v M7= MREE I L £9°,

X 10 1R T L 21T, HEBIEWEAELLO 10 nm FPGA 1Z 42 mm L W /NSy A — DS ETIIRIE S TEL T, £<n=
VH—TFTAAXDCANL—Y Tx—L Ty X —ITHELERA, Versal T X 7T 47 SoCIZHEE I iz ~»—K IP (CPM
DMA, NoC, BIUEMAI = )L, TNOLDTNARAEIN/INEWT =LA T 7 I X—ZAFr—) 7 TEDHLHI
L. Zib S HRE DRI & ATREIC L 97,

33.75mm
[e] [} o [e] [e] [}
gld ] ] ] ] ]

oHH oHH oHH

Intel Versal Vel
Agilex Prime Al Edge
AGF014 VM1402 VE2302
(42 mm x 45 mm) (31 mm x 31 mm) (23 mm x 23 mm)
o o o o o (]
IO g IO
Intel Agilex AGF014? Versal Prime VM 14023 Versal Al Edge VE2302°
Logic Density' 487K ALMS + DDR 565K LUTs + CPM*+ NoC + DDR 328K LUTs + NoC + DDR
Device Package Size 42 MM X 45 MM 31mmx 31 mm 23 mm x 23 mm
EDSFF Form Factor NOT DEPLOYABLE DEPLOYABLE DEPLOYABLE

Compute Storage Functions

Encryption NOT DEPLOYABLE i VO

Compression NOT DEPLOYABLE ] |

Hashing NOT DEPLOYABLE U VO

NVRAM Management NOT DEPLOYABLE | 0

ML Acceleration NOT DEPLOYABLE 1,696 DSP Engines 34 Al Engine-ML Tiles®
Notes:

1: Storage acceleration functions at 6.9 GB/s typically require ~300K LUTs or more

2: Agilex AGF014-2340A FPGA package

3: See Versal Prime Series Product Selection Guide for full product specifications

4:VM1402 features a CPM4, offering integrated PCle® Gen4 with hardened DMA, eliminating the need to implement DMA in programmable logic

5:See Versal Al Edge Series Product Selection Guide for more details WP539_09 021325

F10: TR —TFSAXSCAML—Y T4 —L T 74 82— (EDSFF) D LEE
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AMDH Versal 759 b T+ —LDVRATLLANILD A v b
FEH

Versal 74 75 ¢ 7 SoC I%, KigIZH EL7ZMEREE ~T u =7 2ARKEaa&t, Eo-<<HFHLWVE A 7DHETT, £<D
FEARMZ IP (Al =¥, NoC, 100G MRMAC, 600G DCMAC, 400G Ei#iE5{b= > ¥, 600G Interlaken 72 £) % Versal

T—F% T 7 F v I —F{bT 52 LT, Versal 7% 75 47 SoC 1384 FPGA I L THREB L OV v k7= v PERER T%
LWENHEERD, ZOKRY A b R— =T XRZEY | RBENWT Y r—2 a3 TURAT A LYULOMEEE KIEIZH S

w+E9,

VAT B VANV DOR T =7 A G TR, RESRL T EN,
https://www.amd.com/en/products/adaptive-socs-and-fpgas/versal/adaptive-soc.html

N Fv—7 2l T, KEZRL TS,
https://www.amd.com/member/forms/registration/white-paper-539.html
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https://www.amd.com/en/products/adaptive-socs-and-fpgas/versal/adaptive-soc.html
https://japan.xilinx.com/member/forms/registration/white-paper-539.html

AMDZ1

Versal 7S5V R DA —LDVRTLLULRLD A Y K

SEEH

ZOTA N OMRERIE, ROGHZEZRL TIZEW,

1.

Hennessy, Patterson (2019 42 A), A New Golden Age for Computer Architecture from
https://cacm.acm.org/magazines/2019/2/234352-a-new-golden-age-for-computer-architecture/fulltext

2021 ACM/IEEE 48th Annual International Symposium on Computer Architecture (ISCA). "Ten Lessons From Three Generations
Shaped Google's TPUV4i : Industrial Product":
https://ieeexplore.ieee.org/document/9499913

B. Gaide, D. Gaitonde, C. Ravishankar, and T. Bauer, “Xilinx Adaptive Compute Acceleration Platform: Versal Architecture,” in
proceedings of the 2019 ACM/SIGDA International Symposium on Field Programmable Gate Arrays (FPGA’19). ACM,
https://www.amd.com/content/dam/amd/en/xilinx-migration/fpga/versal-gen-1/acap/versal-premium/ACAP%20Paper.pdf

AMD KT A h ~2—s3— (WP506): [Al =2 T 20T 7Y r—va ]
https://docs.amd.com/v/u/en-US/wp506-ai-engine

AMD 77V sr— 3 J— b (XAPP1352): [Al = V> ~DE—L7 3 —I 7 DEIE]
https://docs.amd.com/r/en-US/xapp1352-beamforming-ai-engine
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https://japan.xilinx.com/support/documentation/white_papers/ACAP%20Paper.pdf
chrome-extension://efaidnbmnnnibpcajpcglclefindmkaj/https://www.amd.com/content/dam/amd/en/xilinx-migration/fpga/versal-gen-1/acap/versal-premium/ACAP%20Paper.pdf
https://www.amd.com/content/dam/amd/en/xilinx-migration/fpga/versal-gen-1/acap/versal-premium/ACAP%20Paper.pdf
https://docs.amd.com/v/u/en-US/wp506-ai-engine
https://docs.amd.com/r/en-US/xapp1352-beamforming-ai-engine

Versal 7S5V R DA —LDVRTLLULRLD A Y K

AMDZ1

i
ZDORT A b R=R—DFEH LW #E (AMD /EER):
VARSI = ST o L 7 Z— Matthew Ouellette
WET T =00 &AL F~—F 22, Mouli Chitta Venkata
HWEEBNEN- TV vV T =h)N ~—4F 2 =P =7 Brian Philofsky
TI=IN =T 4 THY =T 7 L 7 X —_ Harpinder Matharu
TV T A —R 7—x7 7 I, Faisal Dada
TN =T 4 T Y =T w3 — ¥ —, Ashwin Thiagarajan
Al - Vitis - Vivado - == > 27 L~ —7 7 4 74T 4 L 7 Z—_ Nick Ni
Ry RV THTT 47 SoC & FPGA UL T A > ~ % — % —_ Ryan Koehn

AMD V7 b U = TBIR T v —8B L OHA - flfh~r— v —. Frederic Rivoallon
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Versal 7S5V R T4A—LDVRTLLRILD A Yk

ET ERE

WDOFEIZ, ZOXEOLITIBREEZ L ET,

Bt N—oay EERNE
202542 A 13 H 121 MTOELE,
20224E2 H 15 H 12 (Vo o7 TayI~T7 N T —%77F ¥ M5 Vivado, Vitis, Vitis Al] &5
.
202149 A 15 H 11 (2EER 2T,
202148 A 26 H 1.01 FREDELE,
202148 H 25 H 1.0 HIRR
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AMDH Versal 75w b TA—LDIVATLLARLD A Y b
BFA 230 ERGEMBE

AEEHTEH S N TV B IERIIE RO A2 Z BN E L TR0, HfIC AR ERE2E®R, A, S S affetEnd v 4, 2 ZIi#Ho
B, MBI 0n—R~y 7OLERE, a2V R—F h P —R—RFRDOR=T a3 VEE, HLOWETALCHGEO D U —2 fEEHEOE
WIZE MO AER, Y7 Ny =TEE BIOSOT7Fvia, 77— =T Ty 77V —RREEET (2720 ZHUTREINZRN) £<
OEEICE > TEREINDIGERH Y, REMERDWERENRH Y T, Wh7RDLIALVE a2 —F— VA7 NI BRI F 23R T &

RNEX 2 VT OMETHED Y A7 BFEEL 9, AMD I, RO, FLFBEERCEGETICO N T—UoRBEADRNE O &L ET,

72720 AMD [IAREREZWET L TEORNEZERFET T HHEME AL, ZOUETEITETICEL GRMT 2 BHEITAVETA, RIFHRIZ

TBURA L) CTRitanET, AMD IAREOARIZONT—UOERMALIELITORVE DL L, RIFROFLERES, FRY ., HIKIZOWT

—UOELEAVERA, T2, AMDIZFIERENE, PEME. F23RE B OBESMEICET 2 BORMRGEEZ1TTH2 b O L LET, AMD (X

AEEHNCE ENDEMOME SRR T 2EFE, B, M, BH, £ R0 EEICHL T, AMD RNYZOBREOAREN 25 ST
WEBATH-TH, BEEAI Z b $8A,

HBEROD7 IV r—avnREEE

F—hT—F 4 7RG (LB ST TXA] NEEND) 1F, 150 26262 BB H MR SRS IRt > - e = v v 7 b £ AR ORRE
(Me—T T 4G YDBRWVIRY, =7 Ny ZFORBICE T A EZIFERORIEICEET 2T SV r—vary (=74 77V r—
Yav] )BT AERIIRIES LT ER A, BRE, BAEHAADT X TOY AT AIHOWT, 2O EITRIEICZ 22 Bl
LLTHFSRTAIZITOLDELET, B—T T ARHRLICE—TT 4 77V r—2a TR EHATE U 22713 N THEENAV,
LMETOHIREZHET 2 ES B L OBANCOZEY b L L ET,

© Copyright 2021-2025 Advanced Micro Devices, Inc. AMD, AMD D kFIJ£ ¢ = = UltraScale+, Versal, Virtex, Vitis, Vivado, ¥ J OV DO
& HH 1 Advanced Micro Devices, Inc D p§EE ¢4, Python i3 Python Software Foundation ¢ pg#= <4, PCle® |X, PCI-SIG Corporation ™ %§kpd
1-¢4, PyTorch, PyTorch &=, 3L O~ — 2|3, Linux Foundation 1% ¢4, TensorFlow, TensorFlow & =13 X Ot~ — 7 1%
Google Inc DFFE T, ZOEEHMEMN SN T2 2 OMOREAZITH B HIOZHEH SN TEY . FrAT2ENEROREDHETH D
AREMED B D E T,

ZOBRHIBET 27 4 —F RNy 7B XNV 7728 ORJEIZ S & £ L CL, jpn_trans_feedback@amd.com £ T, E723EX—Y O FIZH D
[ZA—F ARy IEBIRE 27 v 7T DERREND T A —LDLBALELIEIN, 74— Ry ZIZHARETANTETT, WD
FFELETBEAZZEBICRAIGHESE TV EET, /B, 2O AL TRV A~OBHWEDLEEIZITAHT TEY A, HO0T

DI THELTEI W,
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