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..
Xilinx Zyng ® UltraScale ™ RFSoC
Monolithically Integrated  pgpy Processing System ZYIR\FLO(% & XILINX.

Cortex . pyai.Core RSF (32-bit)
Hardened Engines l —
' - PCle® Gen3 & Gend
= 100G Cores

33G Transcelvers

-+ 33Gb/s
- 28G Backplane Capable

~ s~® Programmable Logic
- 16nm FinFET

P
3% . UltraScale+™ FPGA Fabric

DSP-Intensive
Jéd - 4,272 DSP Slices
- - 7,612 GMACs

G,

n
A NN
| Trenscsies i
'_;;—’—_

’ Integrated Direct-RF ' Integrated Direct-RF
Analog-to-Digital Converters ' p— Digital-to-Analog Converters
up to 5 GSPS up to 10 GSPS

Soft Decision Forward

Error Correction
LDPC & Turbo Support

cose

0100111 0110
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Zyng RFSoC Gen-3 ADC and DAC Tile Structure

. ADCs / DACs grouped in tiles |

PL RFSoC DAC IP Core

— S S S S S S S S S S S S S S S S S S —

14-bit ADCs / DACs up to B
5 GSPS /10 GSPS | :

Crossbar

6 GHz analog |I/F range

Up to 16 channels
— ADCs 2.5 GSPS

Data Path O

Each data converter has hard |IP datapath, with 16-bit math

— Interpolate/decimate, NCO, complex mixer, QMC
— Fully supported in Avnet RFSoC Explorer for MATLAB
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Requires:

MATLAB

Communications Toolbox
DSP System Toolbox
Fixed-Point Designer
Signal Processing Toolbox

MATLAB E

EMNEREFALZEH
= MEIK =
< Z2CU208 — ~— DTRX2
ZYNQ " Gen3 & XILINX. .
RF g ™1
] m..m@ 19— 31 GHz
. 2X
—--- RF DAC, b TX2
o = ,7 CIk Ref
Processor Programmable CLK104 . /_\V N E T S TAVA
System Logic
4 e rocy I RX1
[Tt ns
| - 3 19— 31 GHz

o
0
s

STAVA

._,JDTRX2 Dual Transceiver
* mmWave Radio Card

www.avnet.com/rfsoc-mmw
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Radio under Test Avnet Wideband mmWave Radio

Development Kit for Xilinx RFSoC

Gen-3 L

AMDZ1
XILINX

ZYNQ"

RFSoC




5G Z2XRRITIZMIN RS

Low phase noise
reference clock to
DTRx2 mmWave PLL

Configure DTRx2
mmWave PLL, gain control

Download 3GPP-compliant 5G
NR test waveform to ZCU208 in
Rohde & Schwarz remote SAG
lab; demodulate through FSW

AVNET

AVAI
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i
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Avnet RFSoC Explorer + R&SE M B2k {42244

, Rohde & Schwarz VISA
Y Virtual Instruments Software Architecture

,I\'I"\,”“.'\B o
VISA library

* Avnet RFSoC Explorer interface to Rohde &

N el - "DTRX2 Dual Transceiver
Schwarz test instruments through VISA connectlwty

mmWave Radio Card

« Automated control of RFSoC data converters,
mmWave signal chain and test instruments

e xnux
ZYNQ"

RFSoC

ZCU208
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MATLAB B

4
v
MATLAB

F-' = /\V‘NET

RF Sampling

DDC ADC

Streaming Data

DUC DAC

ZCU208

Control

'DTRX2 Dual Transceiver
mmWave Radio Card

www avnet.com/rfsoc-mmw

* Avnet RFSoC Explorer interface to Rohde & »
Schwarz test instruments through VISA connect|V|ty

* Automated control of RFSoC data converters,
mmWave signal chain and test instruments

o £ XILINX
ZYNQ

RFSoC
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RFSoC Explorer API

J RIE TR

Streaming Data

RFSoC Gen 3 and Wideband Up/Down Converter

]

(API)

ADC program
ADC read
DAC program
DAC write

RF Sampling
DDC ADC

DuC DAC

ZCU208

mmWave

MATLAB
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»
~ MATLAB

=rEEPp "

e w3 ——l .
e
A N
— i B
. e 4l

RFSoC Explorer API
DTRx2

RFSoC Gen 3 and Wideband Up/Down Converter

 wIEFE O (API)

API| enables automated command sequences
User-extendable add-ons to the main application

... or MATLAB scripts external to the application

Streaming Data

V]

RF Sampling

DDC ADC

bucC DAC

ZCU208

mmWave

MATLAE

VISA

HiSLIP
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Avnet RFSoC Explorerz 3

A\ PAATLAB R2021a - spansored third party support use

e TEECE @~ -

Sarch Documentabon

— O
3 s v

5. m I o 3 [ Find Files Ig |__|n - New Variable ” Lsr Analyze Cace Pﬁl E ik Preferences

Hew ) HE"""_ few Open i Cnmper: Impaort Senn= _} I:-Ipcn Variabie= Favortes "'r F|-.l.|n an—d fims= Simulink | Layout J-_:_, Gt Path

Script  Live Script - - Datz Workspace [ Clear Workspace - - s Clear Commands = - g
| FILE VAR IAELE CODE SIMILFLIME EMYIR.OMKENT
= w5 HlE P 0k mbrown b odev b omatth3230 ¢ foock ¢ development ¥ MathiWorks ¢ AppDesigner ¢

Current Folder X

Hame Gk

E 3 files . - Sponsored Third Parcy Support Licsnse = only ©O SUpporlt products

[ Graphics ' MethWorks softwar= under te=-m= =p yOoUur compeny'= restricted use
4\ fdd-On Explorer - O >

L oniribute hanage Add-Ons

Cloze

ES% "\..:..r'l % Community

o
Add-Ons | Help Request Suppart

(=1 | parn MATI AR

MATLAB E.

ﬁ et Hardware Support Packages

Fllter by Source

Community i 1 REZULT

Filter by Category

Pwnet RFSoC Explorer vosion ™
."'Lpplil.:uliuu:i 1.1.0 by Aunet 2T Dvamilag
Image Proceesing and Compute ' Connect e Xilin: Zyng UlraScale+ Updatzd 3 Aug 202
Vishon RFSol gigesamplie data comvertars and
perfanm analysls netively In MATLAB™ and
Filter by Type Simuding
b |
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SECURE APPLICATION @
GATEWAY

l | Services
Lllil|  T&M Device Handling

[;]Q% Applications
B

Edge Computing Pla

FSW High End Signal and Spectrum Analyzer

SMW200A vector signal generator to 44 GHz

Avnet RFSoC Explorer®
for MATLAB

OSP Open Switch and Control Platform
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MATI

@%{} Applications ——
Edge Cf"“DU'Iing Platform =

Connectivity
Al-based Inspection

. sadba s
Security

Next-Generation Firewall Bl ©s ccce o1 0.8,




MATLAB E

Rohde & Schwarz BT %% N M XBIME R 2T

LANCOM R&S® Unified Firewalls

LLLLLL

e
// LLLLL
-, .
— A .
_—— tAncOM . T e o= I f.: hoo l "u'-‘O'T'o‘o'o;'
j === g= T T T |
: :':----:'_":; samcon :::'}:::-?:::-:::_-:-Z-Z:Z?-Z:Z-I-I_-Z-Z‘-I_{ T ==
ﬁ)v'n;:“\rflv):d::;r;% rg;:\V\:/;ave radio development kit ! | = = o — ﬁii‘ii“. : ==
! UF-360 J o
! RESSMW '
ey : Remote access protocols
s | : « R&S® VISA
* https://
‘ £ XILI * SSH
] '” I\)lh\\’nrks ZY[\,IQ‘ S OTAvA T * RDP
« VNC

* Proprietary ports

BT EFMATLABHIRFSOC ExplorenEZENizt{LEs
« EISTHBILEMFE—HIEIIETE
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R&S®SMW200A

= Ui f

VTS

EI

EE*I%HM

100 kHz to 3/6/7.5/20/31.8/40/44/56/67 GHz
A] 1 F WIS 44 GHz

2 GHz RE §i3hw o

=15+18 dBmigjH Ih =

R8N EIE

ENRIEE

A E fading #1 AWGN
MIMO, #EEE

5G NR, LTE, Wi-Fi, ...
8x4 [ 4x8/ 8x8 MIMO

MATLAB E

RNESZERETZIE{S: 56 NR, LTE, Wi-Fi

GNSS
T|i1L. BFH: Pulse sequencer
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MATLAB E3

R&S®SMA100BHE 23R

B LFHIGTSNE RE

o BEMEAERE

- BEDIRET

o RIER. {RZLEL
m A

o FRILIEH

o BKHIEH

o EoRTEE

« Scan AM
mRM(ERE

- EEXBREFT

« SCPIEThIEE

Frequency Range 8 kHz to 67 GHz(72GHz overrange)

Output Power >+30dBm
Phase noise -152 dBc/Hz@1 GHz,20kHz offset

Code Compatibility  HP, Agilent,Keysight,Aeroflex,IFR,Anrutsu...
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MATLAB

R&SCFSWEim{E 5 S imiL 77 (Y

9&%3*%51
RERSEE: 2 HzR8/ 13.6/ 26.5/ 43.5/ 50/ 67/ 85 / 90 GHz
I Wﬁﬁiﬁmz_ﬁit8 3GHz
1 AB{KAEME: -140 dBc/Hz (1 GHz#Ei 3%, 10 kHz{R#%)
1 SERTSRIE 49 %7 (800 MHZz# %, POI < 0.5 ps)
FENMA
| J‘Eﬁﬁ :
- EERY
- tH{IMEE
. EMI i
| BERE. R&EEMANA:
- 5G. LTE. 3G. GSM A
- WLANE$E802.11 ac/ax/ad/ay TR
- EHLZ TR MR - &
1V 2T BikBoR RIS o3 4
1 ZEF AR
VREBRIRSH

)eadelb Mai lb
3dB Wid
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5G NR mmWave signal
generation and analysis

=1 | pe
¢=¢':a

C B=aeea :72-._]:1” 0.0

I 2Hz#%E8/13.6/... 85/90 GHz

1 AESHHEPE8.3GHz
1 800 MHzERISAiE 434

1 100 kHz®6/7.5/12.75/.../44/56/67 GHz
| BRESEEHTE2 GHz
1 ENEE

1/Q modulation frequency response

1 A
i " e . BHL: & SHUAEEHLIE SHOTAR
o T C RGBSR ERAHT LA
;ZD_E’?%% "'w-wwl” 1] o SRS PA/RFIC/REZHHFMENIR
g o 1] . FRR: FLAEE45 N8 (Channel Sounding)
g MG IS S 1 | |
B A W S N . g ERORE, - n . ‘ 2
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MATI

mmWaveST RS HEER S, AJERMIRX B

Avnet RFSoC Explorer@MATLABIME 4w ERIAPP, A Z#HEJAFMIESLY), SYIAE. B8
TPERFLAREM KA ‘TR BN A AL uE

TEM LR R ENAMKXAISLINETE, RELFHMEETH, HREMBHRE.
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