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Xilinx FPGAs Ensure Mission Success for Today and the Future 

– 20,16,7nm FPGAs and Multi-Processor SoCs ensure world class functionality  

– Xilinx FPGAs have a role in the active array down to backend processing 

– Floating Point in same FPGA allows adaptive solutions at lower power 

– Xilinx FPGAs are open hardware from the start  
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Xilinx In All Aspects of RADAR - Open by Design 

Xilinx FPGAs Help Stay Ahead of the Enemy by Reprogrammability 
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Xilinx In All Aspects of Electronic Warfare 

Xilinx enables the World’s State of the ART EW Systems Today! 

EW Systems push limits of FPGAs, High ADC/DAC Sample Rates 

EW needs many, many DSPs (FIRs, Channelization…)  and I/O 

Latency is Critical  PRI Tracking is done under 200ns 

All RADAR Systems need some EW/ECCM Solution 

 

Elements
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The Transmit Receive Module (TRM) 
 
 

Expect Highly Integrated TRMs - Each Module is a Mini-RADAR 

– Integrated Data Converters, ADCS + DACS  - DIRECT RF is HERE 

– AESA Element Level Processing is here as well! 

– MIMO Beamforming - Goal is to get beams off the array NOT I,Q samples 

– Power and package are a concern, but a DSP/GT challenge overall 

– This is the future of RADAR systems. These Modules replace: 

• Digital Receiver, Digital Waveform Generator, and Beamformer 

• STAP, Adaptive Floating Point Calculators 
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 Moving Data On and Off the RADAR/EW System 
 

Xilinx 16nm (33g) 128 GTs allows over  7Tb 

Xilinx 20nm SERDES can support GEN2, 3 HMC  

Xilinx SERDES Reduces Risk for System Requirement Changes 
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Xilinx’s JESD204B IP Enabling RADAR/EW Design 

JESD204b Is Great, However… 

– Latency is too high for EW; Sensor to PRI Tracker sub 100ns latency 

Expect a New Standard to Address Low Latency – JESD204C? 

Xilinx has a working out of the box solution 

– Partnered with all the major data converter companies 

– ADI, Intersil, TI, IDT 
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Xilinx …. 

Start Rapid Prototyping Today - Think Demo Schedules  

Avnet part # AES-KCU-JESD-G – Featuring Xilinx 20nm Kintex®  

KU40 

ADC/DAC FMC Allows TR Module Designs  

ADC/DAC FMC Allows Digital RF Module Design 

Begin to Understand the JESD204b Interface 

 

 Check Out Xilinx’s Boards and Kits Web Page at 

http://www.xilinx.com/products/boards-and-kits.html 
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Parallel Memory Struggling to Meet New  
Bandwidth Demands 

Parameter BW (GBs) Line Rates 

Gen2 (Current)  120-160  10, 12.5, or 15 Gb/s 

Gen 3 (Future) 240-320 15 or 30 Gb/s 
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UltraScale HMC Evaluation Board: VCU110 
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Xilinx Meets the Most Aggressive RADAR/EW 
Requirements 

Xilinx …. 

Over 20 TMACs Real Time DSP Power 

128, 33g SERDES lanes  7.7 Tbs of Bandwidth! 

– Paths to JESD204C, HMC Gen3 

~500 Mb of UltraRAM RAM  Plenty of Capacity for many, many 

BEAMs 

DDR4 Rates up to 2,666Mbs 
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UltraScale Architecture DSP Slice Advantage 

Since Altera forces hard floats in Stratix-10, you no longer can perform these 

fixed point calculations without using valuable FPGA fabric: 

Xilinx lets the RADAR/EW designer choose without penalty  

– Fixed or Float, Xilinx 8.5 TMACs, Altera 3.5 TMACs 

– Larger/Wider DSP Port Inputs  Higher Dynamic Range 
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Xilinx’s MPSoC Fits Into Any EW/RADAR System 

Xilinx …. 

Perfect for BIT, Status, Control, Cal, Scheduling, Out of Band DSP 

Low Power  Longer UAV Mission Times 

Security for Foreign Military Sales  Anti Tamper 
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Xilinx Leads the Industry with Low Power by Design 
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 Element Level Processing Needs Low Power 

 UAVs, Network of Drones 

 Portable RADAR  
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Xilinx Reduces the RADAR FPGA Turn Around Time 
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Vivado HLS: Framework for C based Design 
 

Over 1,000 customers 

Leveraged by LogiCORE IP 

developers 

C/C++ to optimized RTL  

 

C to hand-coded quality RTL 

–  In weeks not months… 

Accelerated verification 

– Over 100X over RTL 

Ideal for algorithmic designs 

– Excels at math (floating / fixed point) 

– Video, DSP…  
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C/C++ Simulation is Orders of Magnitude Faster! 
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Sine(x) Hand Code Flow 

How long would it take for you to hand code a Sine(x) function valid 
from –pi to pi, 125 MHz clock, floating point , pipelined and latency 
under 32 clocks? 

Constant churning of RTL simulation just to meet latency and verify 
math functionality 

Waiting for PAR to finish just to see sizing and actual timing 

Not feasible to hand code RADAR/EW FPGAs anymore giving the 
enormous densities, FPGA programming need not ASIC skills 

– Error prone  

– Inefficient 
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Sine(x) HLS Flow 

Sine function latency, area and clock speed are computed in seconds 

Options to unroll, pipeline and other key algorithm optimizations target 

design requirements 

NO more RTL simulations to verify the Math and Latencies 

– It works - the math works and the boundary conditions are met 

– Only a small set of top level RTL simulations are required to verify the whole 

design 

– PRI’s/CPI’s of data are simulated in seconds, not hours or days  
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Sine(x) The Design – Simple!  
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Sine(x) Results 
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MGS QRD + Weight Back Substitution  STAP 
This is the Hardest Floating Point Problem for Hardware 
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MGS QRD+WBS Results 
Zynq A9 : 250ms 
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Vivado HLS Customer Praise… 
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Enabling Smarter Systems 
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Abstractions 

Hardware Automation 

Software Automation 

System Automation 

National Instruments 

MathWorks 
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Smarter Systems Compute Acceleration Options 
 

Performance / Watt & ‘Any to Any’ Connectivity 
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Note: Software programmable devices are often paired with FPGAs for 

connectivity and co-processing 

CPU 

FPGAs, SoCs, & 

MPSoCs with RTL 

Flows 

GPU 

NPU 

ARM SoCs 

& DSPs 

Software-Defined 

All Programmable 

FPGAs, SoCs & 

MPSoCs  

HLS 
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Readily Available Boards 

Libraries Availability 

OpenCL built-ins Included 

Video, DSP, Linear 

Algebra 
Included 

OpenCV, BLAS, 

DNN 
Auviz Systems 

Machine Learning ArrayFire 
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SDAccel: Development Environment for C, C++ and OpenCL 



©  Copyright 2015 Xilinx 
. 

FPGA Optimized Libraries are a Key Advantage 

PCIe CPU 

• OpenCL Built-ins 

• AuvizBLAS 

• AuvizCV 

• DSP 

• Video 

• Fixed point 

• Linear algebra 

FPGA optimized Libraries 

built using proven HLS 

technology 

Libraries 

Application Metric 

SDAccel 
with 

AuvizCV 
library  

Nvidia K20 

with CUDA 

SDAccel 
Advantage 

HD Sobel 
Filter 

Frames/watt 80 11 7x 

HD Image 
Downscaling 

Frames/watt 36 5 7x 

Application Metric 

SDAccel 
with 

AuvizCV 
library  

Other FPGA 
OpenCL 

SDAccel 
Advantage 

HD Sobel 
Filter 

Highest 
frames/ 

second 
650 130 5x faster 

HD Image 
Downscaling 

Highest 
frames/second 

465 110 4x faster 

*Data from Auviz Systems 
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GPUs for EW/RADAR ? 
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COTS  

Board Partners 
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SDAccel Ecosystem 

Library Providers 

Application  

Developers 
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Review WP452 to see how HLS 

accelerates design for RADAR 

Adaptive Beamforming 

http://www.xilinx.com/support/documentati

on/white_papers/wp452-adaptive-

beamforming.pdf 

Start using Vivado HLS to 

accelerate RADAR Electronic 

Warfare Algorithms 

http://www.xilinx.com/products/design-

tools/vivado/integration/esl-design.html 

Review SDAccel Development 

Environment Backgrounder 

http://www.xilinx.com/publications/prod_m

ktg/sdx/sdaccel-backgrounder.pdf 
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Call To Action 
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