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Today’s Discussion

A New Class of FPGA (with a New Name)

Markets are Transforming

Solving Big Market Challenges
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Rapid Market 
Transformation

Massive 
Innovation

Highly 
Customized 

HW & SW

By 20201

Average
internet user 1.5GB  data/day

Smart 
hospital 3TB  data/day

Autonomous 
automobile 4TB  data/day

Connected 
airplane 40TB  data/day

Smart 
factory 1PB  data/day
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Massive Data Driving Market Change

1 Amalgamation of analyst data and Intel® analysis



Cloud /
Enterprise

Embedded / 
Edge

Rapid Market Transformation Driving Innovation

4

Communications
infrastructure

NEC

ZTE

Rakuten

China 
Mobile

Microsoft

Alibaba



New Demands Driving Customization Needs
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Real-Time Actionable 
Intelligence

High-Bandwidth 
Aggregation & Processing

Managing, Organizing & 
Processing the Explosion 

of Data

Cloud /
Enterprise

Embedded / 
Edge

Communications
infrastructure
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Introducing Intel® Agilex™ FPGAs

Intel innovation for ultimate 
agility and flexibility

Any Developer
Intel® Quartus® Prime  

Design Tool for 
Hardware Developers

One API for Software 
Developers

Any-to-any integration
Memory, Analog, Logic

Any Node, Supplier, IP

Rapid Intel® eASIC™ 
Devices Optimization

10nm Process

Memory-Coherent Intel® Xeon® 
Processor Acceleration

Massive Bandwidth

High-Performance compute
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The FPGA for the Data-Centric World
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Up to 

40%
Higher

performance 1,3

Up to 

40%
Lower
Power 1,3

Process 
Data

Store 
Data

Move 
Data

DDR5 & 
HBM

Intel® Optane ™ DC 
Persistent Memory support

Transceiver
data rates

Intel® Xeon® Processor coherent 
connectivity & PCIe Gen5

112G
1 Compared to Intel ® Stratix ® 10 FPGAs
2 With FP16 configuration
3 Based on current estimates, see slide 23 for details

Up to 

40 TFLOPS
DSP Performance 2

Generation 
Intel® 

Hyperflex ™
Architecture

nd2
2,3



Any-to-Any Heterogenous 3D Integration
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Chiplet-Based Architecture 
Library of chiplets:
transceivers, custom I/O & 
custom compute tiles

Intel® eASIC™ Tile Customization
Ultimate customization with 
integrated Intel® eASIC™ tile

Embedded  Multi-die interconnect bridge
No-compromise die-to-die 
3D packaging interconnect



First Memory-Coherent Accelerator 
for Intel® Xeon® Scalable Processors
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FPGA 
Memory

Processor 
Memory

Compute 
Express Link*

(CXL)

Accelerates Diverse Workloads 

• Low Latency
• Memory Coherence
• Increased Memory Space

(Including data analytics, database acceleration 
and function-as-a-service)
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112G Pcie
Gen5

*

High Bandwidth for Applications Including 
400G Networks, Edge Analytics, Data Center Workloads

Transceiver Leadership



Well Suited for Artificial Intelligence Applications

3,4 based on current estimates, see slide 23 for details
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Complementary to:

AI+ Usage Model: 
Flexibility for evolving workloads and multi-function 

integration (networking, ingest, security, etc.)

Only FPGA supporting hardened
BFLOAT16 & FP16

Configurable DSP

• FP32
• BFLOAT16
• FP16
• INT8 through INT2

One APIOpenVINO™ toolkit

40 TFLOPS
3

Up to 

FP16 Performance
Up to 

92 TOPS
INT8 Performance
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Intel® Agilex™ FPGA Tools for Developers
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▪ Single source, heterogenous programming environment

▪ Support for common performance library APIs

▪ FPGA support with Intel software development tools including Intel® 
VTune™ Amplifier & Intel® Advisor

5See slide 23 for details

▪ Higher productivity:

▪ 30% improvement in compile times5

▪ New productivity flows and usability features for faster design 
convergence

▪ Higher efficiency:  15% improvement in memory utilization5

Hardware Developers

Software Developers

ONE API



Intel® Agilex™ FPGA Family
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F - Series
For wide range of applications

Up to 58G transceivers

PCIe* Gen4

DDR4

I - Series
For high-performance 

processor interface and 
bandwidth-intensive applications

Up to 112G transceivers

PCIe* Gen5

DDR4 

Quad-Core ARM* Cortex*-A53

M - Series
For compute-intensive applications

Up to 112G transceivers

PCIe* Gen5

DDR4, DDR5 and Intel® Optane™ 
DC Persistent Memory support

Quad-Core ARM* Cortex*-A53
Quad-Core ARM* Cortex*-A53

SoC Option

HBM Option

Coherent attach to Intel® Xeon®

Scalable Processor option (CXL)
Coherent attach to Intel® Xeon®

Scalable Processor option (CXL)

Intel® Quartus® Prime Design Software Support April 2019; 
First Device Availability Q3 2019



Massive Market Demand
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Financial
Database

AI
Genomics

Cloud / 
enterprise

5G

NFV
Optical Networks

Communications
Infrastructure

Edge Inference
Industrial

Military/AERO

Embedded / 
edge

2023  Silicon TAM*    >$20B



Efficient Network Transformation

First FPGA Providing Flexibility and Agility From 100Gbps to 1Tbps

Infrastructure Offload 

Optimized Architecture
vSwitch | vRouter | Security

Small Form Factor & Low Power
Wide Range of Servers

Datapath Acceleration

VNF Performance Optimization
Load Balancing | Data Integrity 
Network Translation

Significant Improvements
Throughput | Jitter | Latency 

28G-112G
per channel

PCIe Gen 4/5
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1

1 Compared to Intel ® Stratix ® 10 FPGAs



Converged Workload Acceleration for the Datacenter

First FPGA with Comprehensive Memory Support and 
Coherent Attach to Intel® Xeon® Scalable Processors

Memory
Coherent

(CXL)

infrastructure acceleration
Network | Security | Remote Memory Access

Application acceleration
AI | Search | Video Transcode | Database
40 TFLOPs of DSP Performance1

Storage Acceleration
Compression | Decompression | Encryption
Memory Hierarchy ManagementDDR5 SSD
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1 with FP16 configuration, based on current estimates, see slide 23 for details



Radio

Baseband 

Agility & Flexibility for All Stages of 5G Implementation

+ 

FPGA Flexibility
High Flexibility | Short Time-to-Market

Rapid Intel® eASIC™ Device optimization
Power & Cost Optimization

Full Custom ASIC OPtimization
Best Power1 | Best Performance1 | Best Cost1

Application-Specific Tile Options
Data Converter | Vector Engine | Custom Compute

Data Converter
DFE
Beamforming
Fronthaul

Only Intel® Provides All of These Customization Options

Custom Logic Continuum

FEC (Turbo/LDPC) 
uRLLC 
Fronthaul
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1 Compared to the other customization options shown



Smart, Safe, Secure Factory Acceleration

First FPGA Enabling Real-Time Analytics with 
Optimized Interfaces to Intel® Processors

Acceleration and Analytics
In-Line Protocol Acceleration
Look-Aside Application Acceleration

Safety and Security
Secure Boot | Encryption | Authentication

Customized Connectivity
Time Sensitive Networks | Flexible IO

PCIe Gen 4/5
CXL*

Industrial PC /
Gateway Node

Cameras, Sensors, 
Actuators 

Cloud
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*Compute Express Link



Intel® Agilex™ FPGAs for the Data-Centric World

Any-to-Any integration enables Intel® FPGAs with 
application-specific optimization and customization, delivering 

new levels of flexibility & agility 

Intel® Agilex™ FPGAs for transformative applications in edge 
computing,  embedded, networking (5G/NFV) and data centers

First FPGAs leveraging Intel’s unmatched innovation: 
10nm process, 3D integration, Intel® Xeon® Scalable Processor memory 

coherency (CXL), 112G XCVRs, PCIe* Gen 5, Intel® eASIC™ devices, 
One API, Intel® Optane™ DC Persistent Memory support
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