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Intersection of Applications, Devices, and Tools
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In the Beginning: FPGAs for 3G Wireless Radios

AKey application: Digital Baseband Pre-Distortion puliivsininieirtininirining
||

A Enables use of cost effective non-linear power amplifiers : | : | I :

A Lowers spectral noise floor 0 | | .

i ||

AWhy FPGAS: : | | | 1:: ]
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A Custom memory hierarchy and parallel processing i I - "

A Enabled 3X cost reduction vs. analog implementations (s need

FPGA

AProgramming Model:

A Simulink for algorithm development
A Traditional FPGA tools for implementation



Gap between Simulink and FPGAs

Manual translation

Simulink

FPGA



Bridging the Gap between Simulink and FPGAs
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Manual translation

FPGA

Simulink with
Xilinx System Generator
Blockset



Why Model-Based Design

Model-Based Design

Simulation Prototype Production

= [J

Verification

A Natural way to express parallelism
A Debug and test at the model level
A Reduce number hardware iterations

A Share models across different disciplines i FPGA,

BAE Systems Achieves 80% Reduction in
SW-defined Radio Development Time

645 hrs:

VHDL Expert using traditional design flow

VS.

46 hrs:

Engineer with Simulink + System Generator flow

RF, Communications



Meeti ng Todayos Chall en
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5G Wireless Radio Challenges

5G Complexity is 100X 4G
Still Evolving Standard

Enhanced
Mobile Broadband

100 \ Massiv‘év Ultra-reliable/ 10[0)

TlmeS & Low ’atcnc km/h

106 1
per km? msec
(radio interface)

ETRI RWS-150029,
5G Vision and Enabling Technologies: ETRI Perspective 3GPP RAN Workshop

Phoenix, Dec. 2015
http://www.3gpp.org/ftp/tsg_ran/TSG_RAN/TSGR_70/Docs

New Technologies in 5G

Multi-user Massive MIMO
New beamforming technology
Millimeter wave transmission



Zynq RFSoC Devices for 5G Applications

Remote Radio Head

& Fixed Wireless Access
Enabling Massive-MIMO
2D Antenna Arrays

Consumer
Endpoints

oG

Baseband
Maximizing Throughput in Baseband Pools

Wireless Backhaul
Enabling Throughput for
mmWave Transmission

RFSoC

Heterogeneous Multi-processing

Processing System

|

Dual-Core
ARM®
Cort eRBF

Programmable Logic

33G PCle® Gend UltraRAM

Transceivers

DisplayPort
USB 3.0
SATA
PCle® Gen2
GigE
CAN
SPI
SD/eMMC

NAND

100G Cores

RF-ADC SD-FEC RF-DAC

b I

Analog-to-Digital
Converters
Up to 4 GSPS

Soft Decision
Forward
Error Correction

Digital-to-Analog
Converters
Up to 6.4 GSPS



5G Design in MATLAB & Simulink

5G Toolbox Avnet RFSoC Explorer
A End-to-End Link-Level Simulation B Gemerate sl

A Waveform Generation and Analysis A Setup of device

A Golden Reference Design Verification A Analyze signals from H/W

NVNET

Reach Further”

_WSWP 1 in Carrier (SCS=15kHz). PDSCH, PDCCH and CORESET location
M PDSCH RFSoC Explorer with

MATLAB and Simulink




Super Sample Rate Processing in SysGen

Before:

Input Serial
Data Rate
of 1.5 GHz

SSR =3 Device Data Rate: 500MHz

After:

With SSR
support of
vectorized

blocks



