XILINX.

Zyng® UltraScale+™ RFSoC
Example Design: ZCU208



Introduction

» This Is an example starter design for the RFSoC.

» It uses the ZCU208 board.

» It uses a DAC and ADC sample rate of 1.47456GHz.

» The DAC will continuously play 10MHz sine wave from the DDS Compiler IP.

» The ADC output will be sent to a System ILA to be displayed in the Hardware Manager.
» DAC Tile228(0) ChO will be used (LF balun).

» ADC Tile226(2) ChO will be used (LF balun)

» 2020.2 Xilinx tools (Vivado® Design Suite and Vitis™ unified software platform).

» Design tested in the directory c:\rfsoc\ex_des\zcu208\v3\.

» This kit comes with the Vivado HW project and SW source files.
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CLK104 Block Diagram

Only the
LMKO04828B is
used for this
design; the
LMX2594 outputs
are powered
down.

Clocking is
configured via an
12C to SPI bridge.

Block Diagram

INPUT_REF
Single-ended

J11

uz

VCXO: 160MHz

mea

SMA

ua
Texo o o
10MHz

1]

cuCing

PLL1

SPI

b

e -
| 2x5 SPI ! iy
ezt I I2C to SPI Bridge
! g
| Tl Dongle/LE | SC18IS602B |l«——12Cc BUS—» J1
| SELECTION L (TSSOP16)
SPIBUS I
* SDo—l
LE_LMKO04828
DI/SPICLK:
DO_LMK: LA U1z
J10 MUX 4:1
SMA IDTQS3VH253Q68

2 RFPLL ADC REF

@

Control

Divider

2 RF PLL DAC REF o

EXT_REF_OUT
Single-ended

(16-QSOP)

LE_LMX2594_DAC:

DI/SPICLK:
LE_LMX2594_ADC-

us
RF PLL ADC

LMX2594
(QFN40)
OSCinP RFoutAP
OSsCinM RFoutAM

RFoutBP
RFoutBM
SYNC

SPI

SMMP
€<
?

RF_CLKO_ADC

3
DO_LM

u7
RF PLL DAC

_Douts_._D 2, DAC REFCLK o
| bouiz—s D 2, ADC REFCLK -
—sDouta—Pl>-ﬁ—2 AMS %‘:Y—SREF
SYNC/SYS_REF | oo I: 2 PL_CL-I_E
—SDC}mS—.‘D z PL SY.§REF
_coour—p| >4z DOR_PLY_CAP
SFP_REC_CLK uz2
REF CLK
Distribution
aple LMK048288
(QFN64)
Ja2 5V to 3.3V u1/u12
SMA
S . LDOs ]
— UTIL_3V3 12C BUS
UTIL_5VO_A
4
J1 SAMTEC LPAM-20X6 CONNECTOR

LMX2594
(QFN40)
2 OSCinP RFoutAP
osCinM RFoutAM
RFoutBP
RFoutBM
SYNC

© Copyright 2021 Xilinx

SPI

SMMP

e 3 ?
<

RF_CLKO_DAC

DO_LMX2594D-

& XILINX.




Data Converter Clocking

184.32MHz

LMK04828B
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DAC Setup s s o

DAC Tile 228 DAC Tile 229 | DAC Tile 230  DAC Tile 231
Multi Tile Sync Converter Band Mode
[[] Enable Multi Tile Sync Band | Single
Converter Configuration
DACO DAC1
[+ Enable DAC
DUC Configuration
puc o
[ Inverse Sinc Filter
Enable TDD Real Time Ports | Off L
Data Settings
Analog Output Data Real
Interpolation Mode 3%

Samples per AX14-Stream Cycle | 1
Required AXI4-Stream clock: 184.320 MHz

Datapath Mode DUC Oto Fe/2

Variable Qutput Current

Cutput Power 200 [2.25 - 40 5]

pucH1

Enable TDD Real Time Ports | Off

Data Settings
Analog Qutput Data Real
Interpolation Mode Off

Samples per AX|4-Stream Cycle | 16

Datapath Mode DUC O to Fsl2

Mixer Settings
Mixer Type  Coarse A4

Mixer Mode @ Real-=Real

Frequency 0 L

®

Mixer Settings
Mixer Type Off

Analnn Cattinne
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Analog Settings
Myquist Zone Zone 1

Decoder Mode  SMR Optimized
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ADC Setup

Component Mame usp_rf_data_converter_1

Basic System Clocking Advanced
Converter Setup
Converter Setup = Advanced
Changing Converter Setup to Simple will cause current Advanced IP configuration to be lost

RF-ADC RF-DAC

ADC Tile 224  ADC Tile 225 | ADC Tile 226  ADC Tile 227

Multi Tile Sync Converter Band Mode Link Coupling
Band @ Single ' Link Coupling = AC ~
Converter Configuration
ADCO ADC1

(] Enable ADC ("] Enable ADC

[] Dither [_] Enable ADC Observation Channel Ports

Enable TDD Real Time Ports | OfFf ~ Enable TDOD Real Time Ports | Off
Data Settings @ Data Settings

Digital Output Data Real v Digital Output Data Real
Decimation Mode ax w Decimation Mode Off
Samples per AX|4-Stream Cycle | 1 w Samples per AX|4-Stream Cycle | 8
Required AXl4-Stream clock: 184 320 MHz

Mixer Settings @ Mixer Settings

Mixer Type @ Coarse L Mixer Type @ Off

Mixer Mode @ Real-=Real Analog Settings

Myquist Zone Zone 1
Frequency 0 o ¥q
- - Calibration Mode = Mode2

Analog Settings @

MNyquist Zone Zone 1 ~

Calibration Mode  Mode2 ~
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Data Converter Clocking

Component Mame usp_rf_data_converter_1

Basic | System Clocking

AXM-Lite Interface Configuration

Advanced

AXI4-Lite Clock (MHz) |1uo_o|

Tile Clocking Settings

Tile

ADC 224

ADC 225

ADC 226

ADC 227

DAC 228

DAC 229

DAC 230

DAC 231

Sampling Rate
(GSPS)

4
4
1.47456

4

1.47456
4
4

4

Max Fs
(GSPS)

5.000
5.000
5.000

5.000

7.000
10.000
10.000

10.000

PLL

Reference
Clock (MHz)

184.320

184.320

PLL Ref Ref Clock Fabric Clock
Clock (MHz) Divider (MHZ)

= v (00
= v (0.0
184.32 1 > 184.320

= v (0.0

184.32 1 v 184.320
= > (00
= > (0.0

= > (00

ADC226 Warning: Current PLL reference clock may have negative impact on phase noise performance

DAC228 Warning: Current PLL reference clock may have negative impact on phase noise performance

PLL Summary Settings

Tile

ADC 224
ADC 225
ADC 226
ADC 227

DAC 228
DAC 229
DAC 230
DAC 231

Voo (MHZ)

8847.36

8847.36

Fb Div M
48 8
48 6
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Board Setup for the Upcoming Designs

» Connect DAC Tile 228 ChO output to ADC Tile 226 ChO input on XM655 (low frequency balun connections).
» Set SW2 to on,on,on,on (JTAG boot mode).

» Connect USB to host for JTAG, PS UART, and System Controller UART access.

ADC Tile2 ChO .
DAC TileO ChO

=== = v
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Design Kit Contents

Extract vv.xpr.zip, which is the Vivado project.
Software source files in the “src” folder.
Design documentation in the .pdf file.

kWb

o » This PC » OSDhsk(C:) » rfsoc » ex_des » zcu2(8 » w3

P

(] MName Date modified Type
ErC 71072027 1:42 PM File folder
VWX PLIIP B,/23/2021 1:534 PM ZIP File
ZCU208_dds_ila_2020p2_Revh.pdf 71072027 1:44 PM Adobe Acrobat Docu...

10 © Copyright 2021 Xilinx

53,662 KB
4 465 KB

Extract the design kit to an appropriate folder—be mindful of the Windows path length requirement.
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Open Hardware Design and Generate the Bitstream

Extract vv.xpr.zip, open the design in Vivado®,

¥ e - [Cfrfsoc/ex._des/zcu2DBA3 prvivepr] - Vivado 20202

Eile  Edt Flow Tools

Flow Navigator

v

11

=, -

PROJECT MANAGER
£ Setlings
Add Sources
Language Templates

T 1P Catalog

IPINTEGRATOR
Create Block Design
‘Open Block Design

Generate Block Design

SIMULATION

Run Simulation

RTL ANALYSIS
> Open Elaborated Design

SYNTHESIS
P Run Synthesis

IMPLEMENTATION
P Run Implementation

> OpenImplemented Des

PROGRAM AND DEBUG
¥ Generate Bitstream

> Open Hardware b anager

Adding component instan
Adding component imstan

Successfully read diagram <desig:

Window  Layout View Help 0

® F b W o X

BLOCK DESIGN - design_1

Sources  Design Signals | Boa > _00G

Q = 4 &

design_1

> = Extemal Interfaces

> = Interface Connections

> % Nets

> axi_gpio_spi_mux

> «ads_compller_0 (DL jer

> proc. 5_reset_0 (F £55¢ em Rese

> ¥ psB_0_axi_periph

> ¥ system_ila_0

> ¥ usp_rf_data_converter_1 ) fter2.4

> ¥ ulil_ds_buf_0 1

> ¥ util_ds_buf_1 21

> % wio_0 (VIO (Virtu YOutput

> ¥ xlconstant 0 {

> Zynq_ultra_ps_e_0 (Zyr raScale

Properties ?2 00 X

o

Selectar

Tel Console Messages | Log | Reports | Design Runs

and generate the bitstream.

- 8 x
Ready
= Default Layout v
? X
Diagram Address Editc Address Map —
@ a i X o Q & + E » C o Default View o
usp_rf_data_converter_1
4 s
500_axs
adc2_ck_0 [O> ade2_clk
daco_ck_0 D> dac)_clk
zynq_uttra_ps_e_0 psB_0_axi_periph vin2_01
P ‘ =S X D voutoo_o
+ S00_AXI ——= s_a_adk
mahpmO_pd_adk ——d 5_a_aresein
‘e pi_ps_iropp:0] ——— ARESETN 'a m2_axis_aresetn -
= | = sooacik W o | m2_axis_ack
I s  /
UltraSCALE — Sm_NEET'.x. o 'a so0_axs_aresetn
Zynq UltraScale+ MPSoC —— mooscik g2l | 50_axis_ack
f—— MOO_ARESETN
L woracix 2ynq Ulirascale+ RF Dala Converter system_ila_0
proc_sys_reset_0 - )
p— 101
e SLOT_0_AXIS
S e e AXI Interconnect SLOT1_AXIS
L gextmselin bus_struct_reset]0:0] ek
0 aux_reset_in peripheral_reset{0 0] _ ads_complle 1%,
q
L mb_detn st
 mo_debug_sys interconnect_aresetn[0.0] e _—
= dem_locked peripheral_aresetn[0:0] ‘ System ILA
~~—DDS Compiler vio_0
Processor System Resel DDS Compiler
—-{ ok
in
vin2_01.0 D> probe_in0[0:0) T
1 probe_in1[00]
axi_gpio_spi_mux probe_in2{0.0]
S A irtual Inputoutput)
util_ds_buf_0 s_ai_adk GPio + ||| {2 clk104_clk_spi_mux_sel
‘ ) d s au_aresetn ’
CLK_IN_D_0 > |||+ cLK_N_D IBUF_OUTI00]
| AXI GPIO
Utiity Buffer wil ds buf 1
xiconstant_0
) BUFGCE_I[0:0}
doutfo:0] BUFGCE_CE[00] BUFGCE_O[0:0)
BUFGCE_CLR[0:0]
Constant
Utiity Buffer

resoc/ex_des/zcul

. Memory (MB): peak = 1265.441 ; gain =

szca/s:

ces_L/bd/design_L/
12
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DAC Sine Wave Generator (DDS Compiler IP)

¢ Re-customize IP

DDS Compiler (6.0)

ﬂ Documentation IP Location

IP Symbol Information

[} Show disabled paorts

aclk IS_DATA +

Component Mame dds_compiler_0

Configuration Implementation Detailed Implementation Output Frequencies L3

Configuration Options = Phase Generator and SIN COS LUT

System Requirements

Mumber of Channels | 1 ~

Mode Of Operation Standard w

Frequency per Channel (Fs) 184.31999999999999 MHz

Parameter Selection System Parameters w

System Parameters
Spurious Free Dynamic Range (dB) 95 Range: 18..150

Frequency Resolution (Hz) 0.4 6.54836e-07...2.304e+07

Moise Shaping Auto w

oK | | Cancel

¢ Re-customize IP
DDS Compiler (6.0)

ﬂ Documentation IP Location

IP Symbol Information

] Show disabled ports

aclk M_AKIS_DATA +

Component Name dds_compiler_0

Configuration Implementation Detailed Implementation
Channel Qutput Frequency (M
1 10
2 0
3 0
4 0
5 0
G 0
7 0
8 0
9 0
10 0
1 0
12 0
13 0
14 0
15 0
16 0

Valid Range: 0.0...184.31999999999999 MHz

Output Frequencies

H/

s

OK |

| Cancel

12
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E X r t I I r | W r ¢ Export Hardware Platform K
I p Export Hardware Platform
VIV{%QQ This wizard will guide you through the export of a hardware platformfor use in
J the Vitis or PetaLlinux software tools.
¢ w - [C/rfsoc/ex_des/zcu208/v3/wv/vv.xpr] - Vivado 2020.2
\ ) To export a hardware platform, you will need to provide a name and location for
File Edit Flow Tools Reports  Window Layout View Help Q- Quick Acces the exported file and specify the platform properties.
Project , |8 & P ; | I « TN
Add Sources.. LOCK DESIGN - design_1
. Close Project
Sources Design x Signals Joard ? _0O0G
Qa =3 o v
Save Block Design As... ‘ i‘ Xl LlNX
Lo design_1
Close Block Design
| > % Extemal Interfaces
| > Interface Connections
‘ > Nets
+ > ¥ axi_gpio_spi_mux (AX| GF
: Checkpoint b ‘ < _ Rdehy L
kp > ¥ dds_compiler_0 (DDS Compilers.0 ¢ Export Hardware Platform X
P ’ ‘ > ¥ proc_sys_reset_0 (Processor System Reset5 0
TaAEd , | > [¥ ps8_0_axi_periph Output
ext Egitor - : e Setthe platform properties to inform downstreamtools of the intended use of the target platform's ¢
| > % system_ila_0 (SystemILA 1.1 hardware design.
! > ¥ usn f _data canveder 1 (Zynq Ultrascale+ RF Data Converter2 4
\ Export Export Hardware... fler2 1 \ Pre-synihesis
Prick._ e Export Block Design._. _ This platformincludes a hardware specification for downstream software tools.
) ‘ @ Include bitstream
Exit - is platformincludes the complete hardware implementation and bitstream, in addition to the
Export Bitstream File This piath | o : ) g
- Export Simulation. . / hardware specification for software tools.

> Open Elaborated Design

v SYNTHESIS
P Run Synthesis

> Open Synthesized Design
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Export Hardware Cont’d

[

Export Hardware Platform

Files

Enter the name of your hardware platformfile, and the directory where the XSA file will be stored.

XSA file name: design_1_wrapper

Exportto: C:ifsoc/ex_desizcu208N3Nv

The XSA will be written to: C:\fsoc\ex_des\zcu208w3wv\design_1_wrapper.xsa

X ¢ Export Hardware Platform X

Exporting Hardware Platform

¢ VIVADO'

HLy Editions
' © A new fixed hardware platform named ‘design_1_wrapper will be written as

‘Chrfsoclex_des\zcu208w3wv\design_1_wrapper.xsa’.

© The platformwill include a postimplementation model, including a bitstream
description, describing the hardware for downstream software tools.

i: XI LI NX To export the platform, click Finish.

e ]

=N

N

14
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Open Vitis™ Software Platform

¢  launch Vitis IDE X
¢ v - [C/rfsoc/ex_des/zcu208/v3/vv/vy, - Vivado 2020.2

File Edit Flow Tools“ Reports Window Layout View Help e b

. = . .
4 Validate Design - ‘
Flow Navigator

Create and Package New IP...

v PROJECT MANAGEF Create Interface Definition... 86
£ Settings Enable Dynamic Function eXchange...
Add Sources Run Tcl Script...
)| Property Editor tri+
Language Templz «J Vitis IDE Launcher X
Associate ELF Files...
LF IP Catalog Select a directory as workspace

Generate Memory Configuration File... Vitis |DE uses the workspace directory to store its preferences and development artifacts.

v IPINTEGRATOR Compile Simulation Libraries...

Create Block Desi XHub Stores... 5 6.0 Workspace: | Chrfsochex_destzou208wIws W — Erowse...

Custom Commands » ysen _ _ N
[] Use this as the default and do not ask again

Open Block Desig

Generate Block D Launch Vitis IDE } Restore other Workspace

b Recent Workspaces
Q Language Templates Ultra - =

v SIMULATION £+ Seftings.. / [

; ; T ——T T T AT ETRERT T
Run Simulation utiras_bar_ T TON BOfer 2 /

& XILINX.
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Create Platform Project

) ws - Vitis IDE

File Edit Search  Hilinx Project Window Help

g | ] Welcome E@}

¥ XILINX

a VITIS.

VITIS
IDE

| |
PROJECT PLATFORM
Create Application Project Add Custom Platform

Create Flatform Project

Create Library Project

Irnport Project

RESOURCES

Yitis Docurnentation

Hiling Developer

Initializing platform repositories...

16
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Create Platform Project Cont’d

17

+ MNew Platform Project O

Create new platform project

Enter a name for your platform project

Nle you through creation of a platferm project from the cutput of Vivade [Xilinx Shell Archive (XSA)] or frem an existing platform. A platform will enable
or the kernels, BSPs, as well as settings required for creating new applications. Platforms are currently suppeorted for embedded software developers.

This wizard will
you te specify optic

Platform project name: | ZCU208

= A platferm provides hardware information and software environment settings.

Platform System
Project Project

» A systern project contains one or more applications that run at the same time.

= A domain provides runtime fer applications, such as operating system or B5P,

= A workspace can contain unlimited platforms and unlimited systermn projects.

Processor Domain

XSA

A new platform project can be created from one of the two inputs:
From hardware specification (XSA)
Create a new platform project frem a hardware specification file. You can specify the 05 and processor to start with. The platform can be customized later from the

platform project editor,

From existing platform
Load the platform definition from an existing platform. You can choose any platform from the platform repository as a base for your platform project.

@- < Back Finish Cancel

© Copyright 2021 Xilinx
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Create Platform Project Cont’d

«J New Platform Project O X
Platform
€3 Please select a platform to create the project
{7 Create a new platform from hardware (XSA) Select a platform from repository
Hardware Specification /
Provide your X5A file or use a pre-built board description
wek 190 ~ /
XSA File; | ¥MK180
zc702 %) Create Platform from XSA X
ze706
zewl02 w
anc &« “ A « fsoc » ex_des » zcu2l8 » w3 » wv 2 v Search v el
Software Specification Organize New folder ==~ [ o
Specify the details for the initial domain to be added to the platform. More demains can be after the platform is created by double clicking the platform.spr file ~ -~ . )
MName Date modified Type Size
Operating system: ~
! vv.board 6/24/2021 11:18 AM  File folder
Processor: ~ o . )
| vv.cache 6/24/2021 11:21 AM  File folder
E vv.hbs 6/24/2021 11:19 AM  File folder
4 v hw B/24/2021 11:19 AM  File folder
wwip_user_files 6/24/2021 11:19 AM  File folder
L]
_ vw.ipdefs 6/23/2021 1:54 PM File folder
L]
V.Iuns 6/24/2021 11:22 AM File folder
E vv.sim 6/24/2021 11:19 AM File folder
= wv.srcs 6/24/2021 11:19 AM  File folder
@ |J_ design_1_wrapper.xsa 6/24/2021 11:55 AM  X5A File 1,179 KB
oV
File name: | design_1_wrapper.xsa v| *usa;*.dsa; ~
?\ < Back Mext » Finish Cancel

18
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Create Platform Project Cont’d

19

«J MNew Platform Project O

Platform

Choose a platform for your project. You can also create an application from X54 through the 'Create a new platform from hardware (X54)' tab.

{57 Create a new platform from hardware (XSA) Select a platform from repository

Hardware Specification

Chrfsochex_des\zou2 08Ww3wdesign_1_wrapper.xsa

weck190
wmk180
702
XSA File; |2700 Browse...
zeul02 : :
zeul06
zed

Chafsochex_des\zeu208\w3wwh desig

Software Specification

Specify the details for the initial demain to be added to the platform. Mere domains can be after the platform is created by double clicking the platform.spr file
Operating system: | standalone ~

Processon psu_cortexai3_0 ~

Architecture: 64-bit w

0' Mote: A domain with selected operating system and processer will be added to the platform. The platform project can be modified later to add new domains or
L ! 4 change settings.

Boot components

Generate boot components
Target processor to create FSBL:  (®) psu_cortexa33_0

(O psu_cortexr5_0

&)

< Back Next =

Cancel

© Copyright 2021 Xilinx
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a few minutes.
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Create Platform Project Cont’d

20

&l ws - ZCU208/platform.spr - Vitis IDE

Modify BSP settings

- O X

FEile Edit Search  Xilinx Project Window Help
T=RE TR SR REP A -F-4 LR Q[ Design 5 Debug
~| Explarer E@] Bl § = 0O « ZCU208 EEW / I = O |[|g= Outline i3 = 8
v & Zcu208 (Out-of-date) =] 2= X There is ne active editor that
[= export ard Support Pjickage provides an outline.
= hw ~ B Zcu208 (Out-of-date)
= logs W 1:} psu_cortexa33 (), View current BSP settiigs, or configure settings like STDIO peripheral selection, compiler flags, SW

= psu_cortexa33_0
[ resources

= zyngmp_fsbl
(&= Zyngmp_pmufw
«J platferm.spr
@ platform.tel

4 Assistant E@W = 8

EERGR 0 §
ZCU208 [Platform]

intrusive profiling, aghd/remove libraries, assign drivers to peripherals, change versions of
05/ libraries/driversjtc.

Modify BSP Settings...

v 78 zyngmp_f

|=| Board Support Pac
[, standalone on psu_cc Reset BSP Sources
|=| Board Support Pac

v 1:} psu_pmu_0
v 8 zyngmp_praufw

A BSP settings file is generated with the user options selected in the settings dialeg. To use exising
settings, click the below link, This operation clears any existing medifications done. All the subsguent
changes are applied on top of the loaded settings.

Load BSP settings from file

Operating System

|=| Board Support Pac

Mame: standalone
Version: 7.3

Standalone is a simple, low-level software layer. It provides access to basic processo
Description: features such as caches, interrupts and exceptions as well as the basic features of a
hosted envirenment, such as standard input and cutput, profiling, abert and exit.

Documentation: standalone v7 3

£ >

£ >

Main J Hardware Specification |

;‘[u'

& Conscle 23] [:_ Problems Vitis Log ® Guidance

Platfarm Tcl Console

tiscwiiget_hw_path

tiscwiiregenerate_psinit Cifrfsec/ex_des/zcu2@8/v3/ws/ZCU208/hw/design_1 wrapper.xsa
tiscw:iget_mss_path

bsp reload

© Copyright 2021 Xilinx
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Enable libmetal

» Board Support Package Settings

Board Support Package Settings
Control various settings of your Board Support Package.

v Overview

v standalone Cifrfsoc/ex_des/zcu208/v3/ws/ZCU208/zyngmp_fsbl/zyngmp_fsbl_bsp/system.mss

xilffs 05 Type: standalone Standalone is a simple, low-level software layer, It provides access to basic processor features such as
xilsecure .o caches, interrupts and exceptions as well as the basic features of a hested environment, such as standard
« drivers 05 Version: input and output, profiling, abort and exit.

psu_cortexa33_0

Hardware Specification: Ci/rfsoc/ex_des/zcu208/v3, ws/ZCU208/hw/design_1_wrapper.xsa
Proceszon psu_cortexa33_0

Check the box next to the libraries you want included in your Beard Support Package.You can configure the library in the navigator on the left.

MName Version Description
— libmetal 2.1 Librmetal Library

] lwip211 1.3 bwip211 library: wlP {light weight IP) is an cpen sour...
xilffs 4.4 Generic Fat File Systemn Library

[ xilflash 4.8 Kilinx Flash library for Intel/AMD CFl compliant paral...
[ xilfpga 5.3 KilFPGA library provides an interface to the Linux or ...
[ xilmailbox 1.2 Kilime IPI Mailbox Library

xilpm 3.2 Platform Management AP Library for ZyngMP and ...
xilsecure 4.3 Kilimx Secure Library provides interface to AES, RSA a...
] xilskey 7.0 Kilinx Secure Key Library supports programming efu..,

% Progress Information

Generating bsp sources for the domain ‘zyngmp_fsbl'

Cancel

Details = =

21 © Copyright 2021 Xilinx
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Build Project

22

This may take
J/ a few minutes.

-« ws - ZCU208/ platform.spr - Vitis |
File Edit Search  Xilin

e I R e R AT F- 4 TSR

- O had

Q, ‘[ Design # Debug

== psu_cortexa53_0
7= resources

= zyngqmp_fsbl
= zyngmp_pmufw
« platform.spr
@ platform.tcl

v [ zyngmp_fsbl
|=| Board Support Packa
v [ standalone on psu_corte
=l Beard Support Packa
V:E:_F psu_pmu_0
v 28 zyngmp_praufuw
=l Beard Support Packa

) Assistant E@]

ZCU208 [Platform]

ZCu208

R eR 0+

= g
g

<

~| Explorer E@W B § = O «l ZCU208 231 8 ||g= Outline i3 = O
v [B] Zcu208 (Out-of-date) ™ || There is no active editor that
type filter text +]
[ export e = v X Board Support Package provides an outline,
= hw ~ B Zcu208 (Out-of-date)
= logs v 1:} psu_cortexa33_0 View current BSP settings, or configure settings like STDIO peripheral selection, compiler flags, 5

profiling, add/remove libraries, assign drivers to peripherals, change versions of O5/libraries/driv

Modify BSP Settings... | | Reset BSP Sources

A BSP settings file is generated with the user options selected in the settings dialog. Te use exisin
the below link. This cperation clears any existing modifications done, All the subsguent changes

top of the loaded settings.

Load BSP settings from file
Operating System

Mame: standalone
Version: 7.3

Standalene is a simple, low-level software layer. It provides access to basic pre
Description: features such as caches, interrupts and exceptions as well as the basic feature:
envirenment, such as standard input and cutput, profiling, abert and exit.

Documentation: standalone v7 3

Drivers  Libraries

L

Main J Hardware Specification |

&) Consale 23] (2] Problems Vitis Log (7) Guidance

BB #B8-8-=0

Platform Tcl Console

bsp write
bsp reload
bsp regenerate

bsp setlib -name libmetal -wer 2.1

© Copyright 2021 Xilinx
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Build Complete

w ws - ZCU208/platform.spr - Vitis IDE - O bt
File Edit Search  Xilinx Project Window Help

N g |&-&-i%-0- /- D50 Ml Q[ Design %y Debug

. Explorer Xﬂ = <}===> & & = B dZCU203 Xﬂ = 0 EE Qutline &2 = 0
v |51 ZCu208 * || Thereis no active editor that
type filter text +
= export e = v X Board Support Package provides an outline,
= hw w 51 ZCuz208
= logs v 1:} psu_cortexai3 0 View current BSP settings, or configure settings like STDIO peripheral selection, compiler flags, 5
= psu_cortexad 0 + [8 zyngqmp_fsbl profiling, add/remove libraries, assign drivers to peripherals, change versions of O5%/libraries/driv
[= resources = Board Support Packa| | Modify BSP Settings... | | Reset BSP Sources
= zyngmp_fsbl w [ standalone on psu_corte
= Zyngmp_pmufw £/ Board Support Packa A BSP settings file is generated with the user options selected in the settings dialog, To use exisin
d platform.spr v{} psu_pru_0 the below link. This operation clears any existing modifications done. All the subsquent changes
g - top of the loaded settings.
@ platform.tel w [8 zyngmp_praufw
= Board Support Packa Load BSP settings from file
Operating System
MName: standalone
Version: 7.3
- = Standalone is a simple, low-level software layer. It provides access to basic pre
) Assistant 33] i Description: features such as caches, interrupts and exceptions as well as the basic feature:
= o Q O % 3 envirenment, such as standard input and output, profiling, abort and exit.
- Documentation: standalone w7 3
ZCU208 [Platform]
Drivers  Libraries
v
€ >
Main‘ Hardware Specification |

&l Console EEM:_ Problems [E] Vitis Log (j) Guidance 4L g <'=='=>| EERE = ;Egl B~ = 8

Build Console [ZCU208]
FIN1Sned pullding librariles ~

— (| 12:29:55 Build Finished (took 23m:13s.881ms)

| v

23 & XILINX.
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Create Application

24

&) ws - ZCU208/platform.spr - Vitis IDE

File Edit Search Xilinx Project Window

Help /
Application Project...

Library Project...
Hw Kernel Project...

Platform Project... o X

Other... Ctrl+=M

TP PSU_CoTEXays])
~ [® zyngmp_fsbl
|=| Board Support Packa
~ [ standalone on psu_corte
|=| Board Support Packa
v 1[:} psu_pmu_0
v [® zyngmp_pmufw
|=| Board Support Packa

New Alt+Shift«N > ™
Open File... E
Close Ctrl+W
Close All CtrleShift+W E
Save Ctrl+5 ﬁ
Save As...
Save All Ctrl+5Shift+5
Move...
Rename... F2
Refresh F5
Import...
Export...
Properties Alt+Enter
Switch Workspace =
Restart

5
Exit

‘—-!mm"q

© Copyright 2021 Xilinx
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Create Application Cont’d

%) New Application Project

Create a New Application Project

This wizard will guide you through the 4 steps of creating new application projects.

1. Choose a platform or create a platform project from Vivade exported X5A
2. Put application project in a system project, associate it with a processor

3. Prepare the application runtime — domain

4. Choose a template for application to quick start development

Platform System
Project Project
Processor o Domain - = App
XSA

= A platform provides hardware information and software environment settings.
= A systern project contains one or more applications that run at the same time.
= A domain provides runtime for applications, such as operating system or BSP.
= A workspace can contain unlimited platferms and unlimited systemn projects.

[I&kip welcome page next time. (Can be reached with Back buttonk

@' < Back

Einish

Cancel

25 © Copyright 2021 Xilinx
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Create Application Cont’d

% MNew Application Project

Platform

Select a platform from repository | (7] Create a new platform from hardware (XSA)

Find: |
Marme Board Flow Vendor
E ZCU208 [custom)] zeulll Embedded SW Dev xilima
<

Platform Info

General Info Acceleration Resources
Mame: | ZCU208 | The selec_ted platfo_rr_'n. does not have application
acceleration capabilities
Part: | xczudddr-fsvg1317-2-¢ |
Farmnily: | zynquplusRFS0C |
Description:
ZCU208 |

Choose a platform for your project. You can also create an application from X54 through the 'Create a new platform from hardware (X54)" tab.

+ Add ﬂ Manage

Path

Cihrfsochex_des\zcu2084w3hws\ZCU208\ex port\ZCU208\ZCU208.3

Domain Details

Domains
Domain name
standalene on psu_corte...

Details

CPU: psu_cortexa33_

Cancel

26 © Copyright 2021 Xilinx
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Create Application Cont’d

27

+J New Application Project O
Application Project Details
Specify the application project name and its systeggsroject properties
Application project name: | RFS0C
Systern Project
Create a new system project for the application or select an existing one from the workpsace o
Select a system project BEEmpDEettetal
+Create NEW...
System project name: | RFSOC_systemn
Target processor
Select target processor for the Application project.
Processor Associated applications
psu_cortexa33_0 RES0OC
Show all processors in the hardware specification [ ] o
2 < Back Finizh Cancel

© Copyright 2021 Xilinx
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Create Application Cont’d

28

o MNew Application Project

Domain

Select a domain for your project or create a new domain

Select the domain that the application would link to or create a new domain

MNote: Mew demain created by this wizard will have all the requirements of the application template selected in the next step

Select a domain
standalone on psu_cortexa53_0

+ Create new...

Dornain details

standalone_domain
standalene on psu_cortexa33_0
standalone

psu_cortexa33_0

< Back

Mext >

Finizh

Cancel

© Copyright 2021 Xilinx
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Create Application Cont’d

ol Mew Application Project
Templates

Select a template to create your project.

Available Templates:
Find: | =]

Empty Application

~ SW development templates Ablank C project.

P Empty Application
Empty Application (C++)
Helle Werld

Image Recovery

Image Selector

IwlP Echo Server
IwlP TCP Perf Client
IwlP TCP Perf Server
IwlP UDP Perf Client
IwlP UDP Perf Server
Memuory Tests
Peripheral Tests

Zyng MP DRAM tests
Zyng MP FSBL

?\' < Back

Mext >

Cancel

29 © Copyright 2021 Xilinx
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Import Sources

30

<« ws - RFSOC/RFSOC.prj - Vitis IDE
File Edit Search Xilinx Project Window Help

Nl R ®-|R-H-0- /- D FWT

([N Explorer §23 = f‘r\) g & = B ylﬂ ZCU208
v [5] RFSOC _system [ ZCU20¢ | : .
= % Applicz
A v @ RFSOC [ standalone on psu_cortexa53_0 ] R ppia
> ) Includes General
> (&= src
> 2% _ids New : Project nan
) c .
A :: SF?):E 5 Copy Ctrl+C Platform:
P |
v B zcu208 e o Runtime:
> (= export Delete Delete
y @ hw ] Refresh / ES Domain:
> (& logs CPU:
> G psu_cdil Import Sources...
= resour Source > 0sS:
> B g Pove Hardware Sp
> &= zynqm Rename... F2
«f Assistant §2
Team >
i Import Sources...
v B RFSOC ol Fropeties | |

> {<} RFSOC [Application]
“ Debug

“ Release

ZCU208 [Platform]

© Copyright 2021 Xilinx

) Import Sources O *
File system -
Import resources from the local file systemn.
-
From directony: | Chrfsochex_des\zcu208\w3lksro V| Browse...
= src @ LME_display.c ~
[£] LMK_display.h
[€] LM _display.c
[€] LM¥_display.h
Tl Iscript.ld
@ main.c
@ main.h
| README.txt
€] xrfelk LMK conf.h <
Filter Types... Select All Deselect All
Into folder: | RF50C/src Browse...
Options
[] Overwrite existing resources without warning
[ ] Create top-level folder
Advanced = >
®
) Question by
@ Overwrite 'lscript.Id’ in folder 'RFSOChsrc'?
Yes To All No Mo To All Cancel

& XILINX.



Build Application

31

U ws - RFSOC/RFSOC.prj - Vitis IDE
File Edit Search Xilinx

oject Window Help

v {}} RFSOC [ standalone on psu_cortexa53_0 ]
> 1 Includes
’/ > é,- src
> (2% _ide
¢ RFSOC.prj
% RFSOC_system.sprj
v B zcu208
> (= export
> = hw
> & logs
> (&= psu_cortexa53_0

(= resources
> = zyngmp_fsbl

d Assistant 53 | = |

> = zyngmp_pmufw v |

000

EERSR0%
v & RFSOC_system [System]
> {<} RFSOC [Application]
“ Debug
“2 Release
ZCU208 [Platform]

B-BR| - -0 /- BB T~
s, Explorer 52 | [Build Debug for project RFSOC' M ZCU208 X RFSOC_system | % RFSOC 52 |_
v [E] RFSOC_system [ ZCU202 A |

¥ Application Project Settings

General Options

Project name: RESOC View cul
‘ compile

Platform: ZCU208 | «-- periphet

Runtime: l C/C++ l  Naviga

Domain: standalone on psu_cortex

CPU: l psu_cortexa53_0 ]

oS I standalone ]

Hardware Specification: View processors, memory range

I

© Copyright 2021 Xilinx
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Build Complete

d ws - RFSOC/RFSOC, prj - Vitis IDE
File Edit Search  Xilinx Project Window Help

- O s

v 5 RF50C_system [System]
» {E} RFSOC [Application]
. Debug
4 Release
ZCU208 [Platform]

B-HR B &~ %0~ I DM EC D Q. [ Design 45 Debug
~L Explorer E@W Sy § & O ] ZCU208 & RFSOC_system (fﬁ RFSOC E@} = 8 ||5z Cutline i3 = 8
w E‘ RFSOC_system [ ZCU208 | - ) . . . . . . . ) There is no active editor that

Application Project Settings : v
~ E} RFSOC [ standalone on psu_cortexa33_0 ] E PP ) 9 Active build configuration: | Debug ® provides an outline,
b . -
» Binaries
el General Options
> [np) Includes
> Debu Project name: RFSOC View current BSP settings, or configure settings like STDIO peripheral
= g Il RPsUL g g g perp!
v = sie selection, compiler flags, SW intrusive profiling, add,/remove libraries,
o [8 LMK_display.c Platform: U208 assign drivers to peripherals, change versions of OS/libraries/drivers etc.
5 [B) LMK _display.h Runtime: | C/C++ | Mavigate to BSP Settings
(€ LMK _display.c . S 2530
3 IE LMX_dISp'Ey.h Domain: | andalone on psuU_Ccortexazs | | aum
» @ main.c CPL: |psu_corte:(353_ﬂl |
5 [B) main.h
> [B) xrfclk_LMK_conf.h 0 | standalone |
> @ xrfelk_LMX_conf.h Hard Specification: i 4 - heral
Hardware specimication: 3 .
s T8 xrfclkc o ardware Specification: View processors, memeory ranges and peripherals
a Assistant S@W = O
EER@/R O &

B Console 33] |_'_ Problems Vitis Log CD Guidance

Build Console [RFSOC, Debug]

F1Nlsned DUllalng: KWL .elT.351Ze

12:45:29 Build Finished (took 5s5.698ms)

32
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Run Design
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Open a Terminal Window

Open the COM port on the compute and set the rate to 115200.

TeraTerm can be used. See UG1036.

File Edit

c ;
“=0 Tera Term: New connection =

O TCPAIP myhost.example.com
History
Telnet
55H SSH2

Other

22

UNSPEC

@ Serial

Port:  COMY: USB Serial Port [COMY]

0K Cancel Help

34 © Copyright 2021 Xilinx

Tera Term: Serial port setup )4

Port: COMS9 w 0K

Data: 8 bit W Cancel
Parity: none w

Stop: 1 bit v Help

Flow control: none w

Transmit delay
EI msecfchar EI mseciline


https://www.xilinx.com/support/documentation/boards_and_kits/install/ug1036-tera-term-install.pdf

Setup Run Configuration

35

«J ws - RESOC/RFSOC.prj - Vitis IDE
File Edit Search Xilinx Project Window Help

vl R ®- |/~ H-0- /- DFBCEP~
L Explorer 53 \ B/Seu 8§ = O |[wzcu08 & RFSOCsystem [ RFSOC 32 |
v |E’ RFSOC_system [ ZCU202 ] A ‘ : . . . . . . .
{2} RESOC [ standalone on psu_cortexas3 01 % Application Project Settings Active build config
/ » 34 Binaries New > -
= . Options
> [l Includes Move To System Project...
» (= Debug View current BSP settings, or configure settings liks
v & src Paste Ctrl+V selection, compiler flags, SW intrusive profiling, ad
. [8 LMK display.c % Delete Delete assign drivers to peripherals, change versions of O!
» [A) LMK _display.h &' Refresh Fs ] Navigate to BSP Settings

o [8 LMX_display.c

» [ LMX_display.h g2y Import Sources...
> |g] main.c 5 Export as Archive
» [h] main.h

Build Project

» [h] xrfclk_LMK_conf.h
» [h] xrfclk_LMX_conf.h
s g xrfelkc

d Assistant EE(I

Clean Project

fs] Generate Linker Script
C/C++ Build Settings

SRRCRN
- ) Team
v RFSOC_system [System]
. {c} RFSOC [Application] Run As
“ Debug Debug As
‘\’ Release
ZCU208 [Platforn Properties

Alt+Enter

) Console 3 |I#] Problems I__

su_cortexad3_0

|
|

cessors, memory ranges and peripherals,

1 Launch on Hardware (Single Application Debug)

=t
=1

i hen

L=

2 Launch on Emulator (Single Application Debug)
3 Launch on Hardware (Single Application Debug (GDB))

@,
=}
L)

Run Configurations...

Build Console [RFSOC, Debug]
Flnlisnea bulliaing: KL

.eLlT.51Z¢

12:45:29 Build Finished (tock 5s5.698ms)
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Run Configuration Cont’d

<« Run Configurations O X
Create, manage, and run configurations -
Debug a program using Application Debugger. @
g7 & X| B Y-~ Configure launch settings from this dialog:
b{;?c_""lc' text - Press the 'New Configuration’ button to create a configuration of the selected type.
35' Single Application Debug - Press the ‘New Prototype’ button to create a launch configuration prototype of the selected type.
%. Single Applicati
s Single App |_<ahon Debig (S0 . O - Press the ‘Export’ button to export the selected configurations.
EA SPM Analysis
- - Press the 'Duplicate’ button to copy the selected configuration.
DO u b | e K - Press the 'Delete’ button to remove the selected configuration,
C I | C k {' - Press the 'Filter' button to configure filtering options.
- Edit or view an existing configuration by selecting it.
|| - Select launch configuration(s) and then select 'Link Prototype’ menu item to link a prototype.
- Select launch configuration(s) and then select "Unlink Prototype’ menu item to unlink 3 prototype.
- Select launch configuration(s) and then select ‘... Values' menu item to reset with prototype values.
Configure launch perspective settings from the 'Percpectives’ preference page.
< >

Filter matched 3 of 3 items

.\?/ ) Run Close

& XILINX.
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Run Configuration Cont’d

37

=+ Run Configurations O
Create, manage, and run configurations
Debug a program using Application Debugger. @
B @ E X | B Y~ Name: | Debugger_RFSOC-Default
| type filter text | $7 Main [T Application |8 Target Setup . 9= Arguments | B Environment | 5+ Symbol Files| & Source| & Path Map| *

v '?I::F S'ingle Application Debug
. Debugger RFSOC-Default

TEF

GiD:B Single Application Debug (GDE) Hardware Platform: | S{sdxTcflaunchFile:project=RFSOCfileType=hw;} | Search... Browse...
[ SPM Analysis . . - - - -

Bitstream File: | _ide/bitstream/design_1_wrapper.bit | Search... Browse... Generate...

PL Device: | Auto Detect | Select...

PS Device: | Auto Detect | Select...

Use FSBL flow for initialization

FSBEL File: | S{sdxTcflaunchFile:project=RFSOC fileType=fshl;} | Search... Browse...

FSBL Exit Function: | XFsbl_Exit |

Summary:
Reset entire system Following operations will be performed before launching the debugger.
g op P 9 99
’ gé?&"’m 1. Resets entire system. Clears the FPGA fabric (PL).

2. Resets and clears APU reset.
[] Reset RPU 3. Program FPGA fabric (PL) using the bit file
[]Enable RPU Split Mode | (C\rfsoctex_des\zeul1Thwdws\RFSOC _ide\bitstream'\design_1_wrapper.hit).
4. PS will be initialized using the FSBL file
— Program FPGA (Chrfeoce_des\zoul 1 TwPws\ZCUT e portdh ZCUT T TswAZCUT 1 T\ boot'fsbl.elf),
[ skip Revision Check 5. Tool will wait until XFsbl_Exit' is hit before proceeding with rest of the operations.

o . 6. The following processors will be reset and suspended.
— Initialize using F5BL 1) psu_cortexa53_0

7. All processors in the system will be suspended, and Applications will be downloaded to the following
precessors as specified in the Applications tab.
1) psu_certexad3_0 (Chrfsochex_deshzcul1Twd\ws\RFSOC\DebughRFSOC. elf)

Revert Appl
Filter matched 4 of 4 items — EEY

@' Run Close

© Copyright 2021 Xilinx /
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Run Design

«f ws - RFSOC/RFSOC.prj - Vitis IDE - O
File Edit Search Xilinx Project Window Help
‘N-E @ @'Q'#'O")'ﬁ?.ﬁ@' P Q EQDesign %5 Debug
[ [ WL Explorer 52 l B Sy 3 = 8 |[«dzcus & RFSOC_system | ¢ RFSOC m] = B |[8= Outline 5| ==
v [=2] RFSOC _system [ ZCU208 ] Al s — . . o—— L There is no active editor that
|
v {:g‘} RFSOC [ standalone on psu_cortexa53_0 ] X Application Project Settings Active build configuration: Debug v &

> 3 Binaries
> [ Includes
> (= Debug
v & src
> € LMK display.c
> [A LMK _display.h
> [€ LMX_display.c
> [h LMX_display.h
> € main.c
> [B] main.h
> [n] xrfclk_LMK_conf.h
> [B) xrfclk_LMX_conf.h
5 [€ xrfclk.c

d Assistant 53 ]

==

v &2 RFSOC_system [System)
> {} RFSOC [Application]
“ Debug
“ Release
ZCU208 [Platform]

{} RFSOC

38

ERER 0

000

General

Project name: RESOC

zZcuane | l

Options

View current BSP settings, or configure settings like STDIO peripheral
selection, compiler flags, SW intrusive profiling, add/remove libraries,

Platfe of OS/libraries/drivers etc.
«J Progress Information ] X
Runti
Dom @ Programming FPGA
‘4
U —
0sS:
14% 4MB 1.7MB/s 77:77 ETA
Hardw

provides an outline.

' & Console £2 |I#] Problems Vitis Log @ Guidance

Build Console [RFSOC, Debug]

Flnlsnea bulialng: Kr>uL.elT.sl1ze

© Copyright 2021 Xilinx

~
12:45:29 Build Finished (took 55.698ms)
v
< >
: Launching Debugger_RFS...efault: (43%) W &
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Application Startup

The application...

1. Programs the clocks.

2. Issues the data converters
master reset.

3. Displays the Power-on
Seqguence Step of the data
converters.

39

COM41:115200baud - Tera Term VT

File Edit Setup Control Window Help

Xilinx Zyng MP First Stage Boot Loader
Release 2020.2 Jun 24 2021 - 12:14:38

PMU-FW is not running, certain applications may not be supported.

FRRFFAFAFFAFAFAAFAF AT HATARAARAARARAS
Hello RFSoC World!

RFDC IP Version: 2.4

Configuring the data converter clocks...

Configuring CLK104 LMK and LMX devices

Clk settings read from IMK ———— ————————————————————-
CLKinl_freq: 10000KRHz

DCLKout00 (RFIN_RF1 ) - 184320KHz SDCLKoutO1l (RF1_ADC_SYNC
DCLRout02 (NC pEy 02020 === SDCLKout03 (AMS_SYSREF
DCLRout04 (RFIN_RF2 - 184320KHz SDCLRout05 (RF2_DAC_SYNC
DCLKout06 (DAC_REFCLK) : 184320KHz SDCLKout07 (DDR_PL_CAP_SYNC
DCLKout08 (PL_CLK -« SDCLKout09 (PL_SYSREF
DCLRoutl1l0 (NC ez @ 22— SDCLKoutll (J10 SINGLE END
DCLKoutl12 (ADC_REFCLK) : SDCLKoutl13 (NC

Clk settings read from LMX RFl —————————————————————
CLKin_ freq: 184320KHz

RFoutA Freq: -

RFoutB Freq: @ - —————

Clk settings read from ILMX RF2 —————————————————————
CLKin_fregq: 184320KHz
RFoutA Freq: =  ————-—
RFoutB Freq: - —-———-—

Metal log enabled
metal: debug: registered generic bus

DeviceID: 0

Silicon Revision: 1

The RFDC controller is initialized.

Data Converter startup up is in progress...

The Power-on sequence step. 0xF is complete.
DAC Tile0 Power-on Sequence Step: 0x0000000
ADC Tile2 Power-on Sequence Step: 0x0000000

Data Converter start up is complete!

————————————— Startup Complete ————————————=——=

© Copyright 2021 Xilinx
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Open Hardware Manager

¢ v - [Ci/rfsoc/ex_des/zcu208/v3 v xpr] - Vivado 2020.2

Eile Edit Flow Tools Repaorts
=

7}

Window Layout Wiew  Help

Q- Quick Access

- x

write_bilstream Complete  «/

Flow Navigator BLOCK DESIGN - design_1

v PROJECTMANAGER
£+ Settings
Add Sources
Language Templates

iF IP Catalog

~ IPINTEGRATOR
Create Block Design
Open Block Design

Generate Block Design

<

SIMULATION

Run Simulation

v RTLANALYSIS

> Open Elaborated Design

Vv BYMNTHESIS
P Run Synthesis

» Open Synthesized Design

~ IMPLEMENTATION
P Run Implementation

> Open Implemented Design

¥ PROGRAM AND DEBUG
1% Generate Bitstream

> Open Hardware Manager

ﬁ

layout

40

® & b, S O ¥ == Default Layout ~
? X
Sources Design x Signals Board ?2 00 Diagram ¥ Address Editor % | Address Map * 200
Q I 4 o oW 0 Q F 4+ A C o | = DefaultView i
design_1 -~
> External Interfaces
> = Interface Connections usp_ri_data_convertes_1
> Nets sad
00_awls
> axi_gpio_spi_mux (£X| GPIO:2.0) ad2_ck 0 > m;iu:
> ¥ dds_compiler_0 (DDS Compilers.0) a0 ok 0 [ e pee0 — a2 s +5
ES . . N \ - woui0d (]| O voutld 0
> ¥ proc_sys_reset_0 (Processor System Reset5.0) h Y i+ ssretin ]
a0 3% z
> [ ps8_0_axi_periph T YNQ M_AXLHH\:_:':;: et e mn_cu‘:: -
imo) E < R
3> system_ila_0 (Systerm LA~ 1 e 2 B | sy
> ¥ usp_rf_data_converter_1 (7ynq Ultrascale+ RF Data Conv U”’ESC’O‘%E |0
Zyng UtraScale+ MP |
> ¥ util_ds_buf_0 (Utility Buffer:2.1}

> FF util_ds_buf_1 (Utility Buffer2.1)
> ¥ vio_0 (VIO (Virtual Input/Output)
~ ) v o |
< > b
Properties ? 00X Z
-} ¥in2 010 >
wtil_ds_buf 0
CLK_IND_0 [ ||l4 cx ™ D BUF_outen
Uty Buffer
ct an object to sconstant_0
Tcl Console x Messages Log Reports Design Runs
a T £ I B B o

synth_l: C:/rfsoc/ex_des/zcu208/v3/vv/vv.runs/synth_l/runme.log

[Thu Jun 24 11:22:17 2021] Launched impl_l...

Run output will be captured here: C:/rfsoc/ex_des/zcu08/v3/wv/vv.runs/impl_l/runme.log

launch_runs: Time (s): cpu = 00:00:09 ; elapsed = 00:00:18 . Memory (MB): peak = 1392.793 ; gain = 8.746
write hw platform -fixed -include bit -force -file Ci/rfscc/ex des/zcu208/v3/vv/design_l wrapper.xsa

INFO: [Vivado 12-4895] Creating Hardware Platform: C:/rfsoc/ex_des/zcu208/v3/vv/design_l wrapper.xsa ...

INFO: [Hsi 55-2053] elapsed time for repository (E:/Xilinx/Vivado/2020.2/data‘\embeddedsw) loading 0 seconds
INFO: [Vivado 12-12467] The Hardware Platform can be used for Hardware

INFO: [Vivado 12-4896] Successfully created Hardware Platform: C:/rfsoc/ex_des/zcu208/w3/vv/design_l_wrapper.xsa
write_hw platform: Time (s): cpu = 00:00:30 ; elapsed = 00:00:30 . Memory (MB): peak = 1603.156 ; gain = 139.488

© Copyright 2021 Xilinx

system_ia_0'

SLOT_0 AXIS
SLOT_LAXIS

uti_ds_buf 1

BUFGCE_CE0]  BUFGEE C{00]
BUFGCE_OLRIO0]

£ ex104_ck_spi_mus_sel
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Open New Target

¢ w - [Cfrfsoc/ex_des/zcu208/v3 wivwxpr] - Vivado 2020.2

File  Edit Flow Tools Reports Window  Layout View  Help Q- Quick Access
=, > B B = Dashpdlrc
FlowNavigator co - A HARDWARE MANAGER - unconnected
v PROJECT MANAGER © No hardware target is open. Open target
£ Settings | & Auto Connect
Hardware
Add Sources Recent Targets

Language Templates

Open New Target...
LF IP Catalog - .

¥ IPINTEGRATOR
Create Block Design
Open Block Design

MNo content
Generate Block Design e

v SIMULATION

Run Simulation

¥ RTL ANALYSIS

> Open Elaborated Desian
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Open Hardware Target

#  Open New Hardware Target X

Open Hardware Target

VIVADO’

HLy Editions This wizard will guide you through connecting to a hardware target.

To connect to a remote hardware target, provide the host name and IF port of the
remaote machine on which the instance of a Vivado Hardware Server is running.

& XILINX.

Cancel

¢ Open Mew Hardware Target x

Hardware Server Settings

Select local or remote hardware server, then configure the host name and port settings. Use Local server if ‘
the target is attached to the local maching; otherwise, use Remote server.

Connectto: | Local server (target is on local machine) ~

Click Mext to launch andfor connect to the hw_server (port 3121) application on the local machine.

N
[ )
‘\.11/

42 © Copyright 2021 Xilinx

/

¢ Open Server x

Connecting to server...

Cancel
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Open Hardware Target Cont’d

’

Open Mew Hardware Target >

Select Hardware Target

Select a hardware target fromthe list of available targets, then set the appropriate JTAG clock (TCK) frequency. If you '
do not see the expected devices, decrease the frequency or select a different target.

Hardware Targets

Type Mame
B xiline_tef  Xilink/6720361237644

JTAG Clock Frequency
15000000 b

| Add Xilinx Virtual Cable (XVC)

Hardware Devices (for unknown devices, specify the Instruction Register (IR) length)

MName ID Code IR Length
{8 xczudadr 0 | 147FB093 | 12
{8k arm_dap 1 5BADD4TY 4

Hardware server. localhost3121

TN
[ ]
\.1’/

Cancel

’

Open Mew Hardware Target

Open Hardware Target Summary

VIVADO!

HLx Editions .
€) Hardware Server Settings:

o Server: localhost 3121

€ Target Settings:
o Target: xilink_tcfXilink/67 20361237644
@ Frequency: 15000000

& XILINX.

To connect to the hardware described above, click Finish

'
[ )
\1’/

A

’

Open Hardware Target

Cpening target...

Background

Cancel
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Convert Data to the Analog Waveform Style

10MHz sine wave
going from the DDS
compiler to the DAC.

ADC capture to the
System ILA.

44

¥ IPINTEGRATO

File Edit Flow Tools

= E

]

Flow Navigator = 8

v PROJECTMANAGER

£ settings
Add Sources

Language Templates

¥ IP Catalog

Create Block Design
Open Block Design

Generate Block Design

¥ SIMULATION

Run Simulation

¥ RTLANALYSIS

» Open Elaborated Design

v SYNTHESIS

P Run Synthesis

» Open Synthesized Design

~ IMPLEMEMNTATION

P Run Implementation

» OpenImplemented Design

~ PROGRAMAND DEBUG

Jii Generate Bitstream
~ Open Hardware Manager
Open Target

ProgramDevice

¢ v - [Cfrfsoc/ex_des/zcu208/v3 vwevxpr] - Vivado 2020.2

Reports  Window Layout  View

[ R - S

]

Help

)4 Dashboard =

= HARDWARE MANAGER - localhostixiling_tcfiXilink/67 20361237 64A

H
Q= < »
MName
~ K localhost (1

v B xiline_tefiXilin

v {8 xczud8dr_0

SysMon (£
hw_ila_1
hw_vio_1

~ {8 arm

SysMon (=

hw_ila_1

Waveform - hw_ila_1
Q + = » » B B @@ a I
ILA Status: Idle

Name

Dashboard Options

lot_0: Conn : Interface

% slot_0:Conn: T Channel

4 0 axis_data_fifo_0_M_A

“slot_0: Conn: TDATA

< >
o
_rf_dal 4= &
e
Source: MNETLIS
Type: ILA

Probe type: Data an

Width: 16

Display Name
Long name:
Short name:
@) Customname

b

< >
General Fro|

slot_1: usp_rf_data_converter_1_m20_axis: TDATA

Settings - hw_ila_1 Status - hw_ila_1
e > » N
Core status . Idle

Capture status - Window 1 of 1

Window sample 0 of 4096
ldle

© Copyright 2021 Xilinx

Delete

Find...
Find Value...

Waveform Style
Signal Calor

Radix

Reverse Bit Order

New Divider

Trigger Setup - hw_ila_1

Digital
Analog

Analog Settings..

& XILINX.



Analog Settings

45

Set Row height to 100.

¢ Analog Settings

Please specify the display settings for viewing the selected
objects as analog waveforms.

Row height = 100 2

-

pixels

Y Range
(®) Auto

() Fixed

Interpolation style: (@) Linear () Hold
Off scale: (® Hide () cClip () Overlap

[+| Horizontal line ¥ Value: 0

If';\l
2 OK Cancel

Apply

© Copyright 2021 Xilinx
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Radix

46

hw_ila_1
Waveform - hw_ila_1
gl + = 2 > » B B @  H « M =2
2
] ILA Status: Idle
e
§ Name Value
§ t_0: Conn : Interf:
'glot_0: Conn: TDATA
slot_1:usp_rf_data_converter_1_m20_
) Copy
Uslot_1: usp_rf_data_converter_1_m20_axis: T
Delete
Find...
Find Value...
Settings - hw_ila_1 Status - hw_ila_1 Select Al
Expand
Er » N
Core status . Idle
Capture status - Window 1 of 1
Mame
Waveform Style
. Signal Color
3 E o
e Conn_ilal slot0
e usp_rf data converter_l m20_axis_ilal_slotl Radix

11

T g P

© Copyright 2021 Xilinx

Trigger Setup - hw

+

Default
Binary
Hexadecimal
Octal

ASCI

Unsigned Decimal

Signed Decimal

Use Radix of Signed Decimal.

& XILINX.



System ILA Capture

Automatically retrigger Trigger ILA capture

hw_ila_1
Waveform - hw_iNg 1

Q + = 2 »p » B G a Q

ILA Status: Idle

Name

Dashboard Options

slot_0: Conn: Interface
~ W slot_0: Conn:TChannel
fifo_0_M :TVALID
fifo_0_M_A

“slot_0: Conn: TDATA

v M oslot_1:
~ Maoslot_1:
slot_1: usp_rf_datz
slot_1:usp_ri_data_converer_1_| i READY

slot_1:usp_rf_data_converter_1_rr is: TLAST

# glot_1:usp_rf_data_converter_1_m20_axis : TDATA

Settings - hw_ila_1 Status - hw_ila_1 Trigger Setup - hw_ila_1 Capture Setup - hw_ila_1
P » N + D,
. e
Core status Idle
Pressthe == e
Capture status - Window 1 of 1 W

& XILINX.
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Boot Image
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Create Boot Image

«f ws - RFSOC/RFSOC.prj - Vi IDE

File Edit Search Xilinx Project Window Help
s g . Add Custom Platform... s G v D
s S— Resoston
\, Explorer £3 | i Renctooe 8 X RFSOC_sys
@ RS - | @' Scan Repositories & Platforms
v _system . . .
v {3:} RFSOC [ stan Examples... lication Projec
TO run the » 3, Binaries Libraries... AI
. . » n Includes
app“ca’“on from , (= Debug Launch RTL Kernel Wizard...  name: RFSOC
v (= src ¢  Vivado Integration .
the SD card rather > 8 LMK.d m:  ZCU208
. 3 XSCT Console
> b LMK_d LJ ne: C/Cr+
than directly from - (e
s  TM ” n: standalone (
VItIS ’ Create the £ % LM?(‘d Generate Linker Script —
. . > L] main.c
bOOthn flle > [A main.k Generate Device Tree @
. standalone
; % xrfclk_ g Start/Stop Emulator I:
> b xrfelk_ gz s :
.v s [0 xrfclke @2 Program Device re Specification: View
( «J Assistant 52 ) Create Boot Image
a Program Flash w4 Progress Informaticn O
[ Create Boot Image i
=S Dump/Restore Memory @0 Generating bif for 'RFSOC_system’
v &7 RFSOC_system [oysecrer ' w
13::} RFSOC [Application] T
ﬁ Debug Generating bif from template bif
“ Release
ZCU208 [Platform]
- Yr Cancel Details ==

49
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Create boot.bin File

50

%) Create Boot Image

Create Boot Image
Creates Zyng MP Boot Image in .bin fermat from given FSBL elf and partition files in specified output folder.

Architecture: g‘.ﬂlﬂ MP§ w

() Create new BIF file (@) Import from existing BIF file

ok

Import BIF file path: | Cifrfsoc/ex_des/zcu208/v3/ws/RFSOC_system/_ide/bootimage/RFSOC_system.bif | Browse...
Basic  Security
Cutput BIF file path: | Cifrfsoc/ex_des/zou208/v3/ws/RFS0C_system/_ide/bootimage/RFSOC_systern.bif | Browee...
UDF data: | | Browse...
[ split Output format: | BIN -~ ~
Cutput path: | Ci/rfsoc/ex_des/zcu208/v3/ws/RFS0C_system/_ide/bootimage/BO0T.bin | Browse...
Boot image partitions
File path Encrypted Authenticated Add
(bootloader) C/rfsoc/ex_des/zeu208/v3/ws/ZCU208 /export/Z.. none none o
C:/rfsoc/ex_des/zcu208/v3/ws/RFSOC/ _ide/bitstrearn/design_... none none Fee
Ci/rfsoc/ex_des/zcu208/v3/ws/RFSOC/Debug/RFSOC.elf none none Edit
Up
Down
?\ Preview BIF Changes | Create Image | Cancel

Note the location of the boot.bin
<«——— file to put at the root level of the
SD card.

/ © Copyright 2021 Xilin
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Boot from SD Card

Set SW2 to on,off,off,off (SD Card boot mode).

uaz?
b
Jo

-

MODE ». 3
NE

>

[
>

—_—
NS L
;
p S
RS

P

rEMpPsS ERR _ouT
[Q

055

cw
Y

-

-
—
v
a
&
[
v

o

M 1 o VIR
0 S

-
e
w
—
oc
|
-

¢ TSNP

Load boot.bin on the SD
card, insert it into the
board, and turn on the
power.
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Thank You



