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• 1000+ of TFLOPS compute       

• TCO, demanding compute and memory

• Network scalability to thousands of nodes

• 10s-100s of TOPS       

• Real-time requirements drives low latency

• Form factor & safety focused workloads

• 1-10s of TOPS with low precision support

• TOPS/watt and battery efficiency

• Privacy & data security features with on-device AI

Edge AICloud AI Endpoint AI

Networks Scalability

Memory

Compute

Sensor Fusion

Low Latency

Low Power

Diverse AI Requirements From Could to Edge to Endpoint

Cloud 

Edge

Endpoint

Workload Diversity Requires Compute Architecture Diversity 
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`

Purpose-Built Solutions for Embedded AI

AMD Radeon  

GPUs

AMD Instinct  

GPUs
AMD EPYC  

CPUs

NPU + PL1 + PS2

Adaptive SoCs

CPU + iGPU + NPU

x86 Embedded 

APUs

AMD Ryzen  AI 

Processors

CloudEndpoint Edge

1: Programmable Logic

2: Processing System

AMD provides embedded platforms 

with heterogeneous architectures to 

accelerate AI at the Edge
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AMD Embedded AI Portfolio

Adaptive SoCsx86 Embedded APUs

LEAD DEVICE LEAD DEVICE

Ryzen

Embedded

8000
Up to 8 Cores

Ryzen AI

Embedded

P100
Up to 12 Cores

Ryzen AI

Embedded

X100
Up to 16 Cores

Versal AI

Edge Gen 2

AI Engines-MLv2

AMD Versal

AI Edge

AI Engines-ML

AMD Zynq

UltraScale+

MPSoC

Programmable

Logic
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Compute Engines on AMD Embedded AI Platforms

Always-On

• Vision (CNN, ViT), some LLMs

• Highest perf/watt, lowest latency

• 50 TOPS1 and 256 GB/s BW

NPU
(AI Engines)

On-Demand

iGPU

• Memory-intensive, reasoning 

workloads (LLMs, VLAs)

• 119 TOPS1 and 256 GB/s BW

Optimizing Workloads with the Right Compute Engine & Device

• Vision (CNN, ViT)

• Highest perf/watt, lowest latency

• 184 TOPS1 and 170 GB/s BW

NPU
(AI Engines)

Small Workloads

CPU

• Small, low latency models

• Offload iGPU / NPU

• 10 TOPS1

• Most DDR bandwidth

• Graphics-heavy workloads

• Mixed compute with CPU / iGPU / NPU

• Fully SW programmable

• Out-of-the-box support

• Broad set of model architectures

x86 Embedded APUs

• Most AI TOPS

• Deterministic

• Ultra-low latency pre- and postprocessing

• Flexible sensor interface

Adaptive SoCs

1: Dense INT8 TOPS
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NPU for “Always-On” AI, GPU for ‘Event-Driven’ Workloads

Choosing the Right Compute Engine for Your AI Workload

R
E

L
A

T
IV

E
 M

O
D

E
L
 S

IZ
E

EVENT-DRIVEN CONTINUOUSLY RUNNING

NPUiGPU

Background models

Real-time vision

Real-time audio

Stable diffusion

LLM
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What is an AMD AI Engine (NPU)?

>1 GHz VLIW / SIMD Vector Processors

• Versatile: Supports ML and other advanced DSP workloads

• 10s to 100s of tiles per device for scalable compute (2D array)

Memory Interface Stream Interface Cascade Interface

Massive Memory Access Within AI Engine Array

• C programmable, compile in minutes

• Multiple layers of abstraction from custom kernels to out-of-the-box ML 

framework/model support

• Reduces data movement across device and need for DDR

• Minimizes power and latency

High-Bandwidth Interface to Programmable Logic or NoC

• Flexible connectivity: Stream data from PL or from DDR via NoC

• Optimize data flow for efficient end-to-end application acceleration

AI

Engine-

ML

Local 

Mem.

AIE-ML Array Interface (PL & NoC Interface Tiles)

AI

Engine-

ML

Local 

Mem.

AI

Engine-

ML

Local 

Mem.

AI

Engine-

ML

Local 

Mem.

AI

Engine-

ML

Local 

Mem.

AI

Engine-

ML

Local 

Mem.

AI

Engine-

ML

Local 

Mem.

AI

Engine-

ML

Local 

Mem.

AI

Engine-

ML

Local 

Mem.

Memory Tile Memory Tile Memory Tile

SW Programmable for Any Developer



Embedded APU Portfolio
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Embedded APU Portfolio Overview

Device / Features

AMD Ryzen  Embedded 

8000 

In Production

Ryzen AI Embedded 

P100 (4-6c)

Now Sampling

Ryzen AI Embedded 

P100 (8-12c) “Pine Ridge” 

H2’26

Ryzen AI Embedded 

X100 “Glacier Peak” 

H2’26

CPU / iGPU / NPU Architecture
8C “Zen 4” /  6 WGP, RDNA  3 / 

XDNA

6C “Zen 5” / 2 WGP, RDNA 3.5 / 

XDNA 2 

12C “Zen 5” / 8 WGP, RDNA 3.5 / 

XDNA 2

16C “Zen 5” / 20 WGP, RDNA 3.5 / 

XDNA 2

Key Specs
DDR5, 20L PCIe® Gen4, 

4x 4K Displays

DDR5/LPDDR5X, 14L PCIe Gen4, 

4x 4K120 Displays, 2x 10GbE

DDR5/LPDDR5X, 16L PCIe Gen4, 

4x 4K120 Displays

DDR5/LPDDR5X, 16L PCIe Gen4, 

4x 4K120 Displays

Thermal Design Power 15-54 W 15-54 W 15-54 W 45-120 W

Memory Bandwidth 90 GB/s 128 GB/s 128 GB/s 256 GB/s

iGPU TFLOPS (FP16/BF16) 16 TFLOPS 6 TFLOPS 24 TFLOPS 59 TFLOPS

NPU TOPS (Dense INT8) 16 TOPS 50 TOPS 50 TOPS 50 TOPS

Recommended Workloads 
LLMs <= 8B, SLMs, 

CNNs
SLMs, CNNs

Text to Speech, Transformers, 

VLM/VLA, LLMs <= 8B, SLMs, CNNs

LLMs < 70B, Text to Speech, 

Transformers, VLM/VLA, SLMs, 

CNNs

1: Platform TOPS/TFLOPS is the sum of CPU, iGPU, and NPU TOPS/TFLOPS.
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AMD Ryzen  AI Embedded X100 Series Processor
Roadmap Item – “Glacier Peak” AMD “Zen 5” Chiplet

(8 CORE | 16 THREAD)

32 MB

L3 Cache

CPU 0

CPU 1

CPU 2

CPU 3

CPU 4

CPU 5

CPU 6

CPU 7

AMD “Zen 5” Chiplet
(8 CORE | 16 THREAD)

32 MB

L3 Cache

CPU 0

CPU 1

CPU 2

CPU 3

CPU 4

CPU 5

CPU 6

CPU 7

High Performance APU

• Up to 16 cores / 32 threads, 2 CCD

• 1 MB L2$ per core, 64 MB L3$ cache

• AVX512-ISA including VNNI, BFLOAT16

• 256b channels LPDDR5X-8000 (up to 256 GB/s)

• RDNA  3.5, 8 RB+, 2 MB L2, UHD render

• 20 WGPs

• 4x 4K120 displays, 3 overlays, HDMI, eDP, DP, USB-C

• Video codec engine (VCN) with AV1 decode/encode

• ACP audio offload w/2x Hifi5 DSPs, 1x Fusion F1

• XDNA  2 NPU 4x4 AIE2p, 50 TOPs INT8

• 16L PCIe ® Gen4

• 3x USB 2.0, 2x USB 3.1, 1x USB 3.2, 2x USB 4.0 w/ DP-alt-mode

• MIPI-CSI2 10 lanes, x4 + x4 + x2

• eSPI, QSPI, I2C/I3C, GPIO

• Deep C-State support (fast save/resume)

• FP11 40 x 40 x 1.38 mm @ 0.65 mm pitch BGA

• 45 W to 120 W TDP

• N4P

AMD “Zen 5” x86 

CPU Cores

High Bandwidth 

SoC Fabric & 

Memory System

Next-Generation 

AMD iGPU

Accelerated 

Multimedia 

Experience

AI Inference 

Acceleration 

Enhanced I/O

Power Management

Package, Power & 

Process

16L PCIe

Gen4

Display
Controller

Platform

Security

Processor

USB 4 | USB 3.2

USB 3.1 | USB 2 Multimedia

Engines VCN

ACP

DSP DSP DSP

2.5 MB

SRAM
I/O

NPU 

X
3
2
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AMD RDNA 3.5
(20 Work Group Processors)

WGP WGP WGP WGP

WGP WGP WGP WGP

WGP WGP WGP WGP

WGP WGP WGP WGP

WGP

WGP

WGP

WGP

32MB MALL

ISP

MIPI-CSI
10 lanes

Infinity Fabric

WLFO WLFO
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Roadmap for AI Inference on x86 Embedded APUs

Unsupported/custom 

operator acceleration

Independent model 

execution on both 

iGPU / NPU

Robust SW support,

LLMs, transformers

Power efficient,

CNNs, transformers

Best for transformers 

that use encoder + 

decoder, VLAs

NPU
Parallel

Execution
iGPU Hybrid

Custom
Operator

Ryzen  AI support
Linux

Pipelined solution
Linux / Windows

ROCm  support
Linux® / Windows®

Ryzen AI driven 

NPU + iGPU
Linux (Windows avail. now)

NPU
Linux

NOW End of 2026

Note: Customer requirements influence roadmap. Roadmap is subject to change. 



Adaptive SoC Portfolio
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Versal  AI Edge Series Gen 2 Architecture Overview

Up to 10X Scalar Compute1

• 8x A78AE cores – Up to 200k DMIPS

• 10x R52 cores – Up to 23k DMIPS

Improved Safety & Security

• ASIL D on APU and RPU w/Lock-Step

• Application Security Unit

High-Speed PS Connectivity 

• PCIe® Gen5 w/ DMA, 10 Gb Ethernet

• USB 3.2, DP 1.4, UFS 3.1

High-Performance Memory

• 6400-DDR5, 8533-LPDDR5X

• Selectable inline encryption/decryption

Next-Generation AI Engines

• Up to 3X TOPS/Watt vs. AIE-ML1

• Advanced Data Types (MX6, MX9)

Hard Video Processing

• Image Signal Processors (ISPs)

• Video Codec Units (VCUs)

Integrated GPU

• Arm® Mali -G78AE for rendering/HMI

• 2D/3D GUI rendering at 4k60

High-Performance I/O

• 1.2 LVDS up to 1.6 Gb/s

• 10 Gb/s MIPI C-PHY, 4.5 Gb/s D-PHY

1: Pre-silicon estimated performance vs. prior generation. See Endnotes VER-023, VER-027.

Programmable 

Logic

AI Engines (AIE-ML v2)

PROGRAMMABLE NETWORK ON CHIP

Serial

Transceivers

100G

Ethernet

PCIe®

Gen58x Arm® 

Cortex®-A78AE

Application

Processor

10x Arm 

Cortex-R52 

Real-Time

Processor

Processing 

System 

Programmable Network on Chip

Programmable

I/O

Arm 

Mali -

G78AE

GPU

Processor

Interfaces

DDR5,

LPDDR5X

Video

Encode/ 

Decode

Image

Signal

Processor

Safety/

Security

LUT

DSP Engines

Block RAM

UltraRAM
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Connect to Any Number of Standard & Proprietary Sensors

Programmable logic enables dense, flexible, custom 

sensor interface logic

Programmable I/O supports a wide range of speeds, 

voltages, and operating modes

• RGB

• Mono

• Time of Flight (TOF)

• IR and Thermal

• Neuromorphic

• LiDAR, Radar

• Ultrasonic

• Global Positioning System (GPS)

• Inertial Measurement Unit (IMU)

• Ultrasound or Endoscope Probes

• IP Cameras

• Multi-modal Cameras

• Stereo Vision Cameras

• Factory Automation Vision Cameras

Image Sensors Cameras Other Sensors
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World-Class Programmable Logic Enables Efficiency & Adaptability
Production-Proven Versal  Architecture

Block RAM Block RAM Block RAM Block RAM

Block RAM Block RAM Block RAM Block RAM

UltraRAM UltraRAM

UltraRAM UltraRAM

Programmable Logic

Programmable NoC

P
ro

g
ra

m
m

a
b
le

 I/
O

LUTRAM

G
T

s

CLB CLB

CLB CLB

CLB CLB CLB

CLB CLB CLB

CLB

CLB

CLB CLBCLB CLB CLB CLB

DSP Engines

Flexible, Real-Time Parallel Processing

• Scalable sensor interfacing/processing, sensor fusion

• Highly optimized implementations of custom algorithms

• Powered by CLBs and DSP58 Engines

High-Bandwidth, Low-Latency Data Movement

• Changes in sensor count, sensor end-of-life challenges, etc.

• Adaptable on-chip memory hierarchy to match the right memory to the right 

task

• LUTRAM, block RAM, and UltraRAM

Implement Safety-Critical and Custom Security Functions 

• Isolate critical systems

• Design in redundancies for fault resilience

• Dynamically reconfigure HW to respond to real-time conditions

Adapt to Evolving Workloads Without Replacing Hardware

Hazard or

Fault

Motors &

Actuators
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Real-Time Embedded System

Three Phases of Processing in AI-Driven Embedded Systems

AI Inference
Perception, Analytics, Contextual 

Awareness

Postprocessing
Decision Making, Control, Feedback

Preprocessing
Sensor Processing & Fusion, 

Data Conditioning

Perception

Analytics

Decision

Making

Control

HMI

Camera

Radar

LiDAR

Other

Sensors
Data

Conditioning

Sensor

Fusion

Sensor

Processing

No Single Type of Processor is Optimized for All Three Phases
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Versal AI Edge Gen 2 Adaptive SoCs

AI Inference
Perception, Analytics, Contextual 

Awareness

Postprocessing
Decision Making, Control, Feedback

Preprocessing
Sensor Processing & Fusion, 

Data Conditioning

Versal  AI Edge Series Gen 2 Delivers Single-Chip Intelligence

Three Phases of Processing in AI-Driven Embedded Systems

Perception

Analytics

Decision

Making

Control

HMI

Camera

Radar

LiDAR

Other

Sensors
Data

Conditioning

Sensor

Fusion

Sensor

Processing

AI 

Engines

High Perf.

Embedded

CPU

Programmable

Logic
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Device / Features
Zynq  MPSoC

(Programmable Logic)

Versal  AI Core Series

(AIE, AIE-ML)

Versal AI Edge Series (Gen 1)

(AIE-ML)

Versal AI Edge Series Gen 2

(AIE-MLv2)

Typical Use Case
Adding low cost, low 

performance ML support to 

designs using PL

DSP-heavy workloads & 

future ML needs

ML for sensor fusion or 

ML for inference acceleration

(part of a two-chip solution)

E2E AI driven embedded system 

(typically a single chip solution, i.e., 

domain controller )

Scalar Compute <15K DMIPS ~20K DMIPS ~20K DMIPS Up to 200K DMIPS

ML Architecture Support CNNs, Single Light Model 2D CNNs 2D CNNs CNNs (2D & 3D), Vision Transformers

NPU TOPS (Dense INT8) < 8 TOPS 66-202 TOPS 16-202 TOPS 31-184 TOPS

Package Footprint Min: 9.5 x 15 mm Min: 35 x 35 mm Min: 19 x 19 mm Min: 27 x 27 mm

AMD Adaptive SoC Portfolio Overview

Note: Vitis AI support for VE2002 and VE2102 is not PoR.



Compute Comparison Across Embedded AI Portfolio
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AI Compute & Memory Bandwidth Comparison

Note: TOPS/TFLOPS for Versal  devices is the sum of DSP and NPU TOPS/TFLOPS. TOPS/TFLOPS for Ryzen  AI Embedded is the sum of CPU, iGPU, and NPU TOPS/TFLOPS.

VE2202

VE2302

VE2602

VE2802

2VE3358

2VE3558  

2VE3858

8000

P100 (4-6c)

P100 (8-12c)

X100

0

50

100

150

200

0 50 100 150 200 250

DDR Bandwidth (GB/s)

Dense INT8 TOPS

Versal AI Edge Versal AI Edge Gen 2 Ryzen AI Embedded

VE2202

VE2302

VE2602

VE2802

2VE3358

2VE3558  

2VE3858

8000

P100 (4-6c)

P100 (8-12c)

X100

369 MX6 TFLOPS
2VE3358

0

50

100

150

200

250

300

350

0 50 100 150 200 250

DDR Bandwidth (GB/s)

FP16/BF16 TFLOPS

Versal AI Edge Versal AI Edge Gen 2 Ryzen AI Embedded



Software Stacks
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Model Category Support
N

P
U

iG
P

U

CNNs
Vision 

Transformers
SLM/LLM VLAAudio

Ryzen  AI Embedded 

Processors

Ryzen AI Embedded 

Processors 

Versal  AI Edge 

Series Gen 2

Versal AI Edge & AI 

Core Series, 

Zynq  MPSoC

Yes

Yes

Yes

Yes

Note: Customer requirements influence roadmap. Roadmap is subject to change.

Yes

--

Yes

Yes

Yes

--

In Planning

Yes

Yes

--

In Planning

Yes

Yes

--

--

--
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AMD Ryzen AI Embedded Processors Software Stack

ONNX Runtime

Libraries

AI workload partitioner, compiler, optimization utilities

ZenDNN EP ROCm  EP | MIGraphX EPAMD Ryzen  AI EP

AMD Compute ArchitectureCPU iGPUNPU

Open-Source Platforms & 

Frameworks

Drivers | Kernels | BackendsONNX RT AMD Vitis  AI RT
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AMD Adaptive SoC Software Stack

Neural Processing Unit (NPU)

Vitis AI Runtime (VART)

AMD Quark Quantizer

AMD VITIS  AI TOOLS & 

COMPONENTS 

AMD AI INFERENCE

ACCELERATOR

AMD TARGET PLATFORM

Vitis AI Compiler

Open-Source Community or User Models (CNNs & Transformers)

AI / ML

FRAMEWORKS

MODELS

Xilinx® Runtime (XRT)AMD Runtime Library

Vitis AI ML Runtime APIsONNX Runtime APIs

Vitis AI Execution Provider



Applications and Demos
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120 FPS Object Detection with YOLOv8m 

on Versal  AI Edge Series Gen 2 
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Optical Flow Inference with RAFT-large on Ryzen AI iGPU

~30 FPS with two 672x376 frames on iGPU (Radeon 8060S)

RAFT Large:  5.3M-parameter neural optical flow model

2x speedup  with torch.compile + fp16 optimization

Video stabilization,  action recognition, autonomous 

navigation

Nearly lossless:  fp16 mean error only 0.019 px vs fp32

PyTorch + ROCm:  native iGPU acceleration
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Multimodal Reasoning + Tool Calling on Ryzen AI NPU

Gemma 4 E2B:  2.3B effective params — text, image, audio, video

Native tool use:  web search, code execution, API calls on-device

Thinking mode:  chain-of-thought reasoning visible to user

20.5 tok/s  decode speed; 86% NPU utilization, GPU idle

3.8 GB memory  — runs comfortably on any Ryzen AI laptop

Apache 2.0:  open weights, no usage restrictions

Watch Gemma 4 E2B Demo 
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Ryzen AI : Applications You Can Build

Source: https://developer.amd.com/playbooks/

AMD AI Playbooks

Source: https://github.com/amd/RyzenAI-

SW/tree/main/Demos/ASR/Parakeet-TDT

AMD AI Examples
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Summary

AMD's unique combination of CPU, iGPU, NPU and PL 

hardware and coherent open-source software stacks 

enables local intelligence with low and predictable 

latency, scalable throughput, and functional safety.

AMD delivers heterogeneous compute (CPU, iGPU, 

NPU, and programmable logic) enabling optimized 

performance for various workloads and constraints 

AMD offers a broad portfolio of x86 embedded APUs and 

adaptive SoCs with on-chip AI acceleration
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Q & A and Next Steps

Learn more about AMD x86 embedded APUs at:

➢ AMD Ryzen  AI Embedded P100 Series Processors

➢ AMD Ryzen  Embedded 8000 Series

Explore AMD Ryzen  AI demos, tutorials, and code at: 

➢ ryzenai.docs.amd.com/en/latest/

➢ AMD AI Developer Program - AMD Developer Portal

Learn more about AMD adaptive SoCs at:

➢ Adaptive SoCs – AMD

Explore AMD Vitis  AI demos, tutorials, & code at:

➢ vitisai.docs.amd.com/en/latest/

https://www.amd.com/en/products/embedded/ryzen-ai/p100-series.html
https://www.amd.com/en/products/embedded/ryzen-ai/p100-series.html
https://www.amd.com/en/products/embedded/ryzen-ai/p100-series.html
https://www.amd.com/en/products/embedded/ryzen-ai/p100-series.html
https://www.amd.com/en/products/embedded/ryzen/ryzen-8000-series.html
https://www.amd.com/en/products/embedded/ryzen/ryzen-8000-series.html
https://www.amd.com/en/products/embedded/ryzen/ryzen-8000-series.html
https://www.amd.com/en/products/embedded/ryzen/ryzen-8000-series.html
https://ryzenai.docs.amd.com/en/latest/
https://ryzenai.docs.amd.com/en/latest/
https://ryzenai.docs.amd.com/en/latest/
https://ryzenai.docs.amd.com/en/latest/
https://developer.amd.com/
https://developer.amd.com/
https://developer.amd.com/
https://developer.amd.com/
https://developer.amd.com/
https://www.amd.com/en/products/adaptive-socs-and-fpgas/soc.html
https://www.amd.com/en/products/adaptive-socs-and-fpgas/soc.html
https://vitisai.docs.amd.com/en/latest/
https://vitisai.docs.amd.com/en/latest/
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ENDNOTES

VER -023
Based on AMD internal pre-silicon performance estimates and power projections for the AIE -ML v2 compute tile architecture featured in the Versal AI Edge Series Gen 2 using the MX6 data type compared to 
production performance specifications and AMD Power Design Manager power estimates for the AIE -ML compute tile architecture feat ured in the first generation Versal AI Edge series using the INT8 data type. 
Operating conditions: 1 GHz Fmax, 0.7V AIE operating voltage, 85C junction temperature, typical process, 60% vector load, % a ctivations = 0 < 10%. Actual performance will vary when final products are released in 
market. Performance projections as of February 2024.

VER -024
Based on the product specification of 1024 INT8 ops/clock for the AIE -ML v2 compute tile architecture featured in the Versal AI Edge Series Gen 2 compared to published product specifications of 512 INT8 
ops/clock for the AIE -ML compute tile architecture featured in the first generation Versal AI Edge series. Performance projectio ns as of February 2024.
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Disclaimer & Attribution

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

All performance data and specifications, herein, are preliminary 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 products are as set forth in a signed agreement between the parties or in 

AMD's Standard Terms and Conditions of Sale. GD-18u

© Copyright 2026 Advanced Micro Devices, Inc. All rights reserved. AMD, the AMD Arrow logo, EPYC, ROCm, Ryzen, UltraScale+, Versal, Vitis, Zynq and combinations thereof are trademarks of 

Advanced Micro Devices, Inc. PCIe and PCI Express are trademarks of PCI-SIG and used under license. PyTorch, the PyTorch logo and any related marks are trademarks of The Linux Foundation. 

TensorFlow, the TensorFlow logo and any related marks are trademarks of Google Inc. Vulkan and the Vulkan logo are registered trademarks of the Khronos Group Inc. Yocto Project is a trademark 

of The Linux Foundation. Other product names used in this publication are for identification purposes only and may be trademarks of their respective owners. Certain AMD technologies may require 

third-party enablement or activation. Supported features may vary by operating system. Please confirm with the system manufacturer for specific features. No technology or product can be 

completely secure.
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