
Enabling deterministic networking, 
energy-efficient motors, and 
embedded process integration 
with Xilinx FPGAs

Manufacturing equipment systems demand higher energy efficiency, more  
complex processing, and robust networking connectivity. For future generation 
platforms, developers are looking beyond the typical microprocessors, DSPs, and 
ASICs, to enable more functions running at higher speeds. Xilinx provides a flexible 
development infrastructure that extends the lifecycle of manufacturing equipment 
while reducing the cost of ownership

The Xilinx Targeted Design Platform approach brings together key elements  
needed to design FPGA-based factory automation and control systems — providing 
design engineers with industry proven devices, IP, tools and reference designs to 
build reliable designs and achieve shorter time-to-market. Xilinx focus areas within 
industrial command and control include industrial Ethernet, motor control, and 
embedded processing.

Xilinx FPGAs at the Center of Industrial Automation Systems
Industrial systems built on next-generation Xilinx FPGAs offer designers the ideal 
combination of performance and flexibility. Leveraging the Xilinx low-cost Spartan®-6 
FPGA architecture with its integrated digital signal processing (DSP) blocks, 
distributed block memories, flexible power management, a hardened PCIe block, and 
embedded processor, industrial designers can develop SoC-type characteristics with 
processing power and computationally-intensive control required in next generation 
manufacturing equipment.

The increasing demand to reduce energy consumption while integrating more functions 
in industrial control systems is stretching the capabilities of typical design approaches. 
The latest techniques in motor efficiency such as field oriented control algorithms, and 
variable frequency drive technologies require complex computational processing that 
can easily be offloaded to a Xilinx FPGA fabric. The hardware accelerated functions 
are then coupled with Xilinx’s 32-bit MicroBlaze soft processor and a powerful suite of 
embedded tools, to fine tune algorithms and optimize motor performance.

	 Industrial Command and Control 
Design Challenges

•	 Demand for real-time, deterministic 
equipment connectivity 

•	 Pressure to reduce energy consumption 

•	 Higher embedded processing integration 

	 The Xilinx Solution

•	 Integrated hardware processing blocks for 
high performance 

•	 Optimize motor control algorithms utilizing 
fast parallel processing

•	 Scalable standardized embedded 
programming environment and tools
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The adoption of open protocol fieldbus networks on low-cost Ethernet allows tight synchronization between time-critical processes 
and equipment. Xilinx devices provide the performance required to support these leading real-time networking protocols. Xilinx 
and its Alliance members offer a rich library of IP cores to enable designers with the necessary building blocks to build systems 
incorporating real-time protocols. Applications such as gateways or protocol bridging are simplified by offering a flexible 
infrastructure to comply with constantly changing industry standards.
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Take the NEXT STEP
For more information on Xilinx industrial command and control solutions, please visit www.xilinx.com/esp/ism.htm

Enabling Design Differentiation and Success with Targeted Design Platforms
The platform image below highlights the FPGA devices, industrial development hardware platform with modular, expandable 
infrastructure, software design tools, reference designs, and IP that industrial automation designers can choose from for their 
system design.

System Processing IP
•	 Multi-Port Memory Controller
•	 MicroBlaze™ Processor
•	 DSP IP Cores
•	 uC/OS-II RTOS

Bus Interface and I/O IP
•	 Ethernet MAC (Lite, TEMAC)
•	 PCIe® Integrated Block
•	 PLB Bus Support
•	 IIC Bus Interface, UART , CAN
•	 Realtime Ethernet Protocols

CUSTOMER DIFFERENTIATION CUSTOMER DESIGN

MARKET-SPECIFIC

DOMAIN-SPECIFIC

BASE PLATFORM

SPARTAN FPGAS AND BASE BOARDS
BASE IP: ETHERNET, USB, ETC.
TOOLS: ISE DESIGN SUITE LOGIC EDITION

PROCESSING IP: MICROBLAZE, UART, CAN
SYSTEM IP: EMBEDDED, DSP, CONNECTIVITY
TOOLS: ISE DESIGN SUITE EMBEDDED

INDUSTRIAL NETWORKING IP: ETHERCAT, SERCOS III,
        ETHERNET/IP, ETHERNET POWERLINK, PROFINET
INDUSTRIAL ETHERNET PLATFORM: INDUSTRIAL ETHERNET KIT


