NHCTpYyKIIMS 110 YCTAHOBKH W HACTPOMKE CPeJdbl B3aUMOJAEHCTBUSA

Zedboard + FMCOMMS3 B cpeae Matlab/Simulink.

JlanpHelie HHCTPYKIMK NpernonaraoT, uto Xilinx yxe Obl1 yCTaHOBIICH

Ha MEPCOHAJIbHBIN KOMIIBIOTED.

1. VYcranoska nakera SoC Blockset Support Package for AMD FPGA and SoC
Devices. HeoOxomaumo oTkpeiTh (aitn  xilinxsoc.mlpkginstall ot wumeHu

AJIMUHUCTpATOPa AAJICC CICAYCM IIaraM OIIMCaAHHBbIM HHIKC:

[ Hardware Setup = X [ Hardware Setup - X
Download and Install Avnet RFSoC Explorer Select Embedded OS Image
To use the OTAVA DTRX2 block, you must install the Avnet RFSoC Explorer. ~ What to Consider - MATLAB and Simulink softw hardware board About ¥ ousSalecBon
Click 'Install' to install the Avnet RFSoC Explorer or click 'Veerify' to verify if The installation process may take few 0 use and Simulink software to connect to your hardware boar Select this option to use a Math\Works
you have already installed the explorer. minutes to complete. The OTAVA and to configure it install an embedded OS image on your hardware. This  erueqded OS firmware image with your
DTRX2 RF card is used with the Xilinx process installs a customized version of embedded OS image on the hardware board. This option removes
If you are not using the OTAVA DTRX2 block, click ‘Next to skip this 2ynq UllraScales RFSoC ZCU208 hardware. any existing software from the SDMMC
installation process Evaluation Kit card.
[status [Name [License | Formore information on Avnet RFSoC Choose an installation option
wnet 0f xplorer License xplorer, see documentation. nstall new Mat 'orks firmware image on the haraware
Avnet RFSoC Expl E Install new MathWorks fi image on the hard

O Update existing firmware image running on the hardware

[ cancel | [ Nex> | [ cancel | [ Nex> |
Llaz 1 Haxemume knonky Install, nocie Llae 2 Buibepume onyuro Install new MathWorks
3a6epulenus ycmanogku Hasxcmume Verify, Jirmware image on the hardware

npooodicume npoyecc yCmarogku Haxcasé Next

[4 Hardware Setup — X [# Hardware Setup

Select Hardware Board Setup for HW/SW Co-Design

About Your Selection

Hardware board: (zedBoard v| For HW/SW co-design workflow, you must install third-party software and What to Consider
Use the AD936x Transmitter block to additional support packages. To set up HDL IP core repositories later,
Add-On card:  (FMCOMMS2/3/4 v simuste and deply software-cefined you can run this hardware setup again
- radio (SDR) to this If Xilinx Vivado 2023.1 is already installed you can set up HDL IP core or follow the instructions in the
hardwiare. Use the AD936x Receiver repositories now. documentation.
block to capture RF signals from the
hardware into Simulink. HDL IP Core Repositories Setup Additional information
What to Consider Point to your install of Xilinx Vivado 2023.1
The setup process writes the
MathWorks operating system (OS) For example: C:\Xilinx\Vivado\2023.1\bin\vivado.bat
firmware image to the SD card. This
firmuare image is composed of al the \ C:\Xilinx\Vivado\2023. 1\bintvivado.bat |
required software for use with this P— § . -
e Compilation will take several minutes
[@ validate Vivado location |
@ [compite ibraries |
[] Skip this step if you do not need to set up HW/SW Co-Design.
[ Cancel | [ Ne> || (g | [ cancel |
Lllae 3 U3 nepeuns Hardware board evibepume Lllae 4 Haxcmume knonky Browse u yxascume
ZedBoard, uz nepeuns Add-On card evibepume nymo k vivado.bat, nasxcmume xnonky Compile

FMCOMMS2/3/4




[ Hardware Setup - X [ Hardware Setup — X

Configure Network Settings Select Drive

Select Network C: i o aiection Insert a 4 GB or larger SD memory card into a memory card reader on the What o Consider
O Connectto LAN or home network Use this option to manually enter development computer. If you do not find the memory card
c oo network settings reader in the list of drives, reinsert the
Q onnect directly to development computer Select the drive that corresponds to the memory card reader: memory card fully. Then, click Refresh.
(® Manually enter network settings et ol ouskiey
To manually configure the network Drive: (p, PN Refresh [EE
settings, select this option and connect ‘ ‘ - To continue to the next window, select a
Enter IP address 2Zynq hardware board to your location for the SD card drive or select
Host development computer over the the Skip write firmware to SD card
st name: ‘Zymﬂ network. Then, click Next. option.
IP address: [169.254.111 58
Network mask: ‘255 255.0.0
Default gateway ‘159 254.111.18
Siide lock switch
up 10 unlocked
position
] Skip write firmware to SD card
[ <Back ] Cancel Next> <Back | [cancel | [ Newt> |
1laz 5 Buibepume onyuro Manually enter [llaz 6 Ha oannom smane neobxooumo 6yoem
network settings, 6sedume credyroujue nookaoyums SD Hakonumenv wepes nepexooHux K
napamempbl nOy4eHHble ¢ NOMOUbIO KOMAHObL [IK. Hasxcmume Refresh, ecnu naxonumens ne
ipconfig ¢ cmd. omobpaicaemcs

Host name: “Ilpouseonvhoe nazeanue Ha
aamunuye”’
1P address: Ilpoussonvhwiti 6 domerne IPv4
aopecca ([Ipumep: B vi6o0e cmd 6vino
3Hauenue 015 adanmepa Ethernet —
169.254.111.18, mozoa neobxooumo esecmu —
169.254.111.XX, 20e X -yughpa om 1 00 9,
KOMOUHAyus He Q0JICHA OYyOIUpo8amp
ocHoenoll [P unmepnem ycmpoiicmea)
Network mask: Ilonyuennas 6 évisooe cmd
macka ons adanmepa Ethernet
Default gateway: Cmanoapmuwiii ip
NOJIy4eHHblU 8 8b1600¢ cmd 0J11 YCmpOoUcmed
Ethernet.
Ilpumep Koneunozo pesyromama npugeoen Ha

PUCYHKe @bluie




[# Hardware Setup =

What to Consider
Write the firmware to the SD card drive fwriting the firmware to the SD card
drive is successful. click Next to
continue.

Write

After first successful write firmware to
SD card operation, any changes made
fo the Network Settings do not effect the
firmware already wiritien on the SD card
So, the need for writing the firmware
again is not required.

Note

Do not take out inserted SD Card after
successful writing of firmware. Because
additional configuration files are written
to the SD card in the next step. click
Next.

WARNING:
All the data in the SN card is arased

[ <Back | [ cancel ] [ Nex> |

Llaz 7 Haoemume Write ons 3anucu obpasa Ha
SD xapmy. Baxcno! He 0ocmasaiime SD

Kapmy enioms 00 nocieonezo waza

[% Hardware Setup - X

Connect Xilinx Hardware Board

To connect the Xilinx hardware board for use with your development
computer:

1. Insert the SD card into the SD card slot on the hardware board

2. Configure the jumper settings to boot from SD card.

3. Connect USB cable to the USB-UART port.

4. Connect an Ethernet cable between the board and the host computer.
5. Plug the RF Card into the FMC connector.

6. Connect the antennas or loopback cable

7. Connect the power cable and turn on the power switch

Cancel ‘ ‘ Next >

Llaz 8 Credys uncmpyxkyuu blnoaHume
NOOKII0UeHUe, Ol MUHUMATLHO HACTPOUKU
pedcuma ROOKIIoYe st no ip docmyny
00Cmamo4Ho GbINOIHUMb CLeOyIouUe Wazu:

1. Ethernet x IIK u Zedboard coomseemcmeernno
2. Kabenv numanust 6 pazvem numarnusi Zedboard
3. Yemanosume ceumuu SW7 — SW4 6 nusicnee

noOJI0JiCeHUe, OCmajlbHble 6 6E€pPXHEE

- o X
== USB-nakonurens (D:) X ke
& 4 C J > OSrorkomnsiotep > USB-wakonutens (D) > Mowck 8: USB-Har  Q
@ Cospare % © @ ® W N Copwposars (B Coeperma
- | | | |
A Fanepen dhep.script fmcomms2bit  fmcomms2_axis. GPL hostname
bit
> @ OneDrive
N AN N
B Pabouwii cron »
L 3arpyscn » iffist init.sh init_visionzyng_h interfaces. LICENSE
dmish
= Aoxymentet » Tun: Gaiin
N N N Pasmep: 134 6aiir
I Vsobpasenis » [aa vswenenus: 1
O Myuia »
3 Buaeo * system.bit uboot.env u-boot ulmage uramdisk.image
Bee uTo HyHO A1A padoTsi ¢ N

SDR  npuGopsi Matlab pack

visionzyng-zedb
oard-hdmicam.b
it

v [ 3ror xomnsrotep

5 Ha Nowannuis e (C)
nemenmos: 41 Buibpan 1 anemen: 134 Gaiir

%

Ulae 9 Ileped nepexo0om K 3aKA0OYUMENLHOMY
NYHKMY He0OX00UMO BPYUHYIO NPORUCAND
napamempul cmamuyeckozo IP
ompedaxkmupogas aiin interfaces 6 xopne SD
Kapmbwl, 66e0s OaHHble 3aNOIHEHHble 8 uiaze 5,

npumep:
auto Lo

iface Lo inet Lloopback

auto etho

iface ethé inet static
address 169.254.111.58
netmask 255.255.0.0
gateway 169.254.111.18

[ Hardware Setup - X

Verify Configuration of Your Zynq Hardware Board

Verify the configuration of your Zyng hardware board and connection to the
development computer.

[@ Test connection |
|© [Test data path between host and RF card |

Verify

[ Skip verify hardware connection

(<Back | (Cancel ] [ Nex> |

Llaz 9 Bcmasvme SD xapmy, gxnouume numanue
Zedboard, dosxcoumecs 3a2opanus 3en1eHo20,
CUHe20 c6emoouo0da U Mueanus KpacHo2o Ha

niame, naxcmume Verify u doscoumecv sanuoayuu

KOPPEKMHOU Y CMAHOEKU




2. Tlocme yCTaHOBKM OTKPOETCS OKHO C TIpUMEpaMHu JUisi O3HAKOMJICHUS.
BprilieonrucanHbixX aroB 10CTaTOYHO AJis Havajna padbotel ¢ ZedBoard B pexxume ip
JOCTYTI JIJISl KCTIONTh30BaHUS €T0 B kKauecTBe SDR mpreMHIKa MUPOKOTO Jrarna3oHa.
s padotet ¢ HDL u Embedded mnporpammumpoBannem FPGA Zedboard

HE00XO0AMMO JONOJHUTENBHO yCTaHOBUTH NakeT xilinxzynq7000.mlpkginstall.

IIpakTH4yeckue 3axauu
1. OTnpaBKa CHHYCOMJAATBHOI0 TOHA MO 0eCMPOBOIHOMY KAHAJLY

s koppekTHOU paboTsl Ha ogHOM [1K HE00X01MMO MOBTOPUTH HACTPOUKY
Zedboard no maraM, Ha3Ha4YMB B MYHKTE 5 U 9 HA3HAYUTH JPYrUE CTAaTUUYECKUE 1p -
azipeca Jyisi BTOPOH ILIaThl

1.1. Peanu3zauus 010K — cxeMbl NepeaTYNKa TOHA:

Otkpoiite Simulink Ha)kaB KHOTIKY, i) pPACIIOJIOKEHHYKDO  BO  BKJIAJIKE

Simulink

HOME 0CHOBHOT0 OKHa pOTrpaMMBbl.

Pabouas o6nacts okHa Simulink onrcana Ha pucyske 1.

P tx* - Simulink = (m] X

SIMULATION MODELING

[ I
I 3 Open ~ ]| Stop Time
| duh &l save ~ II .ED :. v I I @ v
INe'-' I Library I Signal
v &3 Print ~ I Browser Table I I
l_- FILE LIBRARY ! PREPARE ' SIMULATE EVIEW RE:
§: \ tx f =] 5
HIEETAN o~ I |
| E O6nactb co3ganus, Knonka oTKphITHS O06macTh HACTPOHKH g
; OTKPBITHS M COXPAHCHUSI 6ubIHOTEKH [1apaMeTPOB CHMYIISILIUH g
i Moaenu 0JIB30BATEIBCKUX OIOKOB |
|
| 2] I
I I |
| [ il
| Pabouas 00acTh o
|
' |
' I
@ I l 1
g | 1] |
e e e e e e e e e e e e e e )

Ready 100% VariableStepAuto

Janee HeoOxoaumo OTKpbITh Library Browser u nepetamurs B pabouyo

00JacTh OJIOKU U 33]1aTh COOTBETCTBYIOIINE MAPAMETPhl, ONTMCAaHHbIE B Ta0IMLE 1.



Tabnuya 1 Hazseanus, napamempsl u newiHutl 6u0 610K08 6 cpede Simulink

Sine Wave u3 6ubauorexku DSP

[TapameTpsr: SP
Amplitude — 1;

Frequency — 100; :

Output complexity — complex; Sine Wave
Sample time — 1/1000;

Samples per frame — 200.

OcranbHble rapaMeTpsl o

YMOJTYAHUIO

Buffer

[TapameTpsr: _ﬂ
Output buffer size — 9048. > E D
OcrasbHbIE TApaMETPHI MO

YMOJTYAHUIO

AD936x Transmitter . .
[TapameTpsr:

Radio IP Address — 3nauenue

Ha3HaveHnHoe 8 waze 5; ) data

Baseband sample rate — 60e6.

OcrasbHbIE TApaMETPHI MO L 1)
YMOJTYAHUIO

Cobepure cxemy Kak [M0Ka3aHO HAa pUCYHKE 1.

< =
[ > — data /’\
Sine Wave Buffer

AD936x Transmitter



Pucynoxk I Ilpumep cobpannoii 610k cxemwvl 8 paboueti ooacmu

Brenute mapametp Stop Time — inf u 3anycTute CUMYJISIIUIO
1.1. Peanu3zanus 0JI0K — cXxeMbl IPUEMHHUKA TOHA:

Jlns1 peanuzaiyu CBSI3KY NepeaTuuK — mpueMHUK Ha ogHoM [1K HeoOxoaumo
OTKpbITh eme oaHo MATLAB kak oTaenbHy nOporpammy (0aa 3moz2o
Heo0X00umo Ha)ycambv HA APALIK, @ He C030a6amb euie 00HYy CXeMy 6 yiuce
3anyuwieHHomM npoyecce) OJIOKM U 3alaTh COOTBETCTBYIOIIHME IapaMeTphl,
OIHMCAHHBIC B TA0IUIIC 2.

Tabnuya 2 Hazseanus, napamempsl u HewiHull 6u0 610K08 6 cpede Simulink

AD936x Receiver

[TapameTpsr: S_;—/// datab
Radio IP Adress — 3nauenue =
Ha3HaveHHoe 8 wiaze ). AD936x Receiver
Baseband sample rate — 60e6,

OcTanbpHbIC TAPAMETPHI TIO YMOTYAHUTO

Scope

[TapameTpsr:

B nacmpoiixax énoxa neobxooumo Scope
svicmasums Input processing Columns

as channels

OcrasbHbIE TapaMeTPHI MO

YMOITYAHUTO

Spectrum Analyzer @ &
[TapameTpsr: 7 L—‘
OcTaBUTH MMapaMeTpsl MapaMeTPhI 1O S[;ectrl;lill
YMOJTYaHHIO Analyzer

Cobepure cxemy Kak [M0Ka3aHO HAa PUCYHKE 2.



=7 Scope
— _ data
/BTSSR
AD936x Receiver g
Spectrum
Analyzer

Pucynoxk 3 Ilpumep cobpannoii 6a0k cxemwvi 6 paboueil obracmu

Beeaute napamerp Stop Time — inf u 3anycTuTe CUMYJISALIHIO.

Jist oTuera MmO 3aJaHUIO0 MPEJOCTABBTE CKPHHILOTHI MPHUMEPBI KOTOPBIX

MPEJICTABJICHBI HA pUCYHKE 3 U 4.
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Pucynok 4 Illpumep ocyunnocpammuvl npuHAmMO20 cucHala
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Pucynox 4 llpumep cnekmpocpammvl npuHAmMO20 cueHala



I[J'I)I IIPOBCPKU 3HAHUM OTBETHTE HA OCTABIICHHLIC BOIIPOCHI:

1. TTouemy B G;10K€ BBIBOJIBI OCHUJIIIOTPAMMBI OTOOpaKAEeTCsl 2 KPUBBIE OpAHIKEeBas

U CUHAA

2. Iloyuemy Ha cHEKTpOrpamMme MPUCYTCTBYET OOJIbIIOE KOJIMYECTBO PA3TUUYHBIX

rapMOHUK



