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Technology Design Cycles are Expanding

2+ years

Concept
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• System-level abstraction & modeling

• No low-level programming required

• API for test equipment automation

Influence

System 

Architect
System-level modeling

RF engineer DSP designer

RF Characterization

Simulation

Develop from algorithm to prototype

Product DesignProof of Concept

FPGA designer Board designer

Schematics & layout
FPGA design

Test and validationSoftware design start

Software designer Test engineer

Xilinx RFSoC Design Cycle

MATLAB API for test instrument automation

Stream from RF to 

baseband into MATLAB
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Internet

System architect

RF expert

Software designer

FPGA designer

Distributed Design Teams
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Secure, Automated, Internet-based mmWave Testing with Xilinx RFSoC

Avnet Wideband mmWave

Radio Development Kit for 

Xilinx RFSoC

Rohde & Schwarz 
MATLAB support for 

‘instrument in-the-loop’ 
standard compliance testing

Avnet RFSoC Explorer 

Stream standards-

compliant 5G, and 

custom waveforms
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Rohde & Schwarz Secure Application Gateway

Network security by design
LANCOM R&S® Unified Firewalls

• Connectivity to test instruments through MATLAB-based RFSoC Explorer

• State-of-the-art security and Unified Threat Management
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www.avnet.com/rfsoc-mmw

Avnet mmWave Radio Kit for AMD/Xilinx Zynq® UltraScale+™ RFSoC

DTRX2 Dual Transceiver 
mmWave Radio Card

Avnet RFSoC Explorer®

19 – 31 GHz

19 – 31 GHz

Requires:
• MATLAB
• Communications Toolbox
• DSP System Toolbox
• Fixed-Point Designer
• Signal Processing Toolbox
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Radio under Test Avnet Wideband mmWave Radio 

Development Kit for Xilinx RFSoC Gen-3

Otava DTRX2 Dual Transceiver 
mmWave Radio Card (19–31 GHz)

AMD/Xilinx Zynq UltraScale+ RFSoC ZCU208 
Evaluation Kit
8 x 14-bit, 5.0 GSPS direct-RF sampling ADCs 
8 x 14-bit, 9.85 GSPS direct-RF sampling DACs
6 GHz analog bandwidth
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Traditional Test & Measurement

Over-the-air 

Testing

Hardware Evaluation

in loopback testing

RF Test 

Equipment

Generate waveforms in MATLAB and 

Simulink, control test equipment

Avnet Wideband mmWave Radio Development Kit

ADC

DAC

DAC

ADC

• Lacking closed-loop instrument control / MATLAB integration
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Avnet mmWave Radio Development Kit for Xilinx RFSoC Gen-3

Control

VISA

Avnet RFSoC Explorer®

27.9 GHz

TCP/IP

NR-FR2 Test Signal

MathWorks 5G Toolbox

NR-FR2 Test Signal

R&S or MathWorks

R&S FSW High End 

Signal and Spectrum Analyzer

R&S SMW200A High End 

Vector Signal Generator

R&S VSE

Vector Signal Explorer

Our Reference Design Testing



11



12



13

0

2

4

6

8

10

12

14

16

18

3.4 3.6 3.8 4 4.2 4.4 4.6 4.8 5

C
W

 O
u

tp
u

t 
le

ve
l (

d
B

m
)

IF Frequency (GHz)

IF frequency Response @ 25GHz out 

The RF-sampling Tx Signal Chain

Xilinx RF SoC

NCODAC
FPGA

ARM Core
Processor

Up to 6GHz IF

Focus on optimizing 

wideband 5GNR 

performance for the whole 

signal chain

Balun +

Reconstruction 

filter
6GHz

IF Amp

2xLO Passive Mixer

Gain

BlockRF DSA

Driver

Amp

>1GHz of usable 

bandwidth

How to 

achieve best 

wideband RF 

performance?
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Demo: Automated Test Sequencing with User MATLAB Functions 

RF Sampling +DFE I/F → mmWaveBaseband 

processing

෍
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Digital Domain (GSPS) I/F < 6 GHz Millimeter-wave 24 – 40 GHz

R&S®FSW43 

R&S®FSW

-K144/K145

-K147

R&S®SMW200A 

R&S®SMW

–K144 

R&S®SMA100B

122.88 MHz ref clock

R&S®OSP RF SW

Automated wideband 5GNR FR2 TDD testing:

1. Combined EVM / ACLR / SEM measurements,

2. Channel Response in Magnitude and Phase

with and without equalization

MathWorks 5G Toolbox™

Avnet RFSoC Explorer
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R&S FSW High End 

Signal and Spectrum 

Analyzer

Instrument-assisted pre-equalizer in Xilinx RFSoC Gen-3

VISA

Avnet RFSoC Explorer®

for MATLAB

Avnet mmWave Radio Development Kit for Xilinx RFSoC Gen-3

27.9 GHz

5G ToolBox

from 

MathWorks
Pre-

equalizer

HDL Coder

Synthesizable HDL 

Avnet
Channel response

Rohde & Schwarz
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Rohde & Schwarz Secure Applications Gateway

▪ Join engineers from Avnet, Otava and Rohde & Schwarz for guided tour of automated remote 

testing 

▪ Experience 'virtual hands-on' access as though the test equipment were on your desk

▪ Register for the Avnet workshop at: www.avnet.me/mmw-workshop

http://www.avnet.me/mmw-workshop
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Conclusion

▪ mmWave RF systems require secure, robust test automation

▪ Avnet RFSOC Explorer enables AMD/Xilinx RFSoC within MATLAB with 

Rohde & Schwarz MATLAB support for ‘instrument in-the-loop’ standard 

compliance testing

▪ Rohde & Schwarz Secure Application Gateway™ platform enables worldwide 

collaborative remote access in real-time with state-of-the-art data security
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Thank you
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