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About this Workbook

The contents of this workbook are created by Adiuvo Engineering & Training, Ltd.

If you have any questions about the contents, or need assistance, please contact Adam
Taylor at adam@adiuvoengineering.com.
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Pre-Lab

Workshop Pre-requisites



Required Hardware

ArtyZ7-20
Usb cable



Downloads and Installations

Step 1 — Download and install the following at least 1 day prior to the workshop. This may take a

significant amount of time and drive space.

Watch the video available here to show how to configure the installation

Vitis 2021.1

Download



https://www.xilinx.com/support/download/index.html/content/xilinx/en/downloadNav/vitis.html
https://www.youtube.com/watch?v=8AUUsLymVQo&t=7s

Lab 1

Project creation & Flow



Lab 1. Understanding Vitis Project creation & Flow

Step 1 — Open Vivado 2021.1 — Click Create New Project

il Flow Tools Window Help | @ CQuickAccess

VIVADO! £ XILINX.

ML Editions

Quick Start

Create Project >

Open Example Project >

Tasks

Manage IP >
Open Hardware Manager >
Vivado Store >

Learning Center

Documentation and Tutorials >
Quick Take Videos >
What's New in 2021.1 >

TTTTTT - oo

Q x = Il B B O

! So ipt 'C: ami inx/ ~

| 167 Be: s matching pattern found, .

| enable beta device: Time (s): cpu = 00:00:04 ; elapsed = 00:00:05 . Memory (MB): peak = 1196.582 ; gain = 0.000

| start_gui

: -~
< >
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Lab 1: Understanding Vitis Project creation & Flow

Step 2 — Click Next

¢ New Project *

Create a New Vivado Project

VIVADO'

ML Editions

This wizard will guide you through the creation of a new project.

To create a Vivado project you will need to provide a name and a location for your project files. Mext, you will specify the type of flow you'll be
waorking with. Finally, you will specify your project sources and choose a default part.

& XILINX

©)

Cancel




Lab 1: Understanding Vitis Project creation & Flow

Step 3 — Enter a project name and location to save the project, click next

¢ New Project X

Project Name
Enter a name for your project and specify a directory where the project data files will be stored. ‘

Project name: |xi|inx_s1

Project location: | C:/hdl_projects

+| Create project subdirectory

Project will be created at: C:/hdl_projectsixiling_s1

©
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Lab 1: Understanding Vitis Project creation & Flow

Step 4 — Select RTL project and check do not include sources, click next

[

Mew Project

Project Type
Specify the type of project to create. '

@ RTL Project
Y ou will be able to add sources, create block designs in IP Integrator, generate IP, run RTL analysis, synthesis, implementation, design planning and analysis.

+'| Do not specify sources at this time

Projectis an extensible Vitis platform

Post-synthesis Project
¥ ou will be able to add sources, view device resources, run design analysis, planning and implementation.

110 Planning Project
Do not specify design sources. Y ou will be able to view part/package resources.

Imported Project
Create a Vivado project from a Synplify, XST or ISE Project File.

Example Project
Create a new Vivado project from a predefined template.

Ir’q\

Copyright 2020 Adiuvo Engineering & Training, Ltd.
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Lab 1: Understanding Vitis Project creation & Flow

Step 5 — If the Arty Z7 isn’t in the list of boards select Refresh and the board list will be updated

/

Default Part

Choose a default Xilinx part or board for your project.

Parts | Boards

@ To fetch the latest available boards from git repository, dlick on ‘Refresh’ button. Dismiss
Reset All Filters

Vendor: = All v Name: All v Board Rev: | Latest v
- . ¢ Refresh Catalog X
Q = | =
Search: arty Downloading the latest version of the catalog...

(Wtalog was last updated on 11/02/2021 5:07:16 PM



Lab 1: Understanding Vitis Project creation & Flow

Step 6 — Select the download and the board will install

[

New Project

Default Part

Choose a default Xilinx part or board for your project.

Parts | Boards

© To fetch the latest available boards from git repository, dick on ‘Refresh’ button. Dismiss

Reset All Filters

Vendor: Al

Search:

arty
Display Name
Arty S7-25

Arty S7-50

Arty Z7-10

Arty Z7-20

<

v
.{:A
Preview Status
£
E 3
E 3

Name:

All

~ (0 matches)

Vendor

digilentinc.com

digilentinc.com

digilentinc.com

igilentinc.com

File Version Part  1/O Pin Count

1.0

Catalog was last updated on 11/02/2021 5:07:57 PM

Board Rev

v Board Rev:  Latest v
Available IOBs  LUT Elements  FlipFlops  Block R

el

v




Lab 1: Understanding Vitis Project creation & Flow

Step 7 — Select Vendor Diglentinc and Arty Z7-20, click next

/’

New Project

Default Part

Choose a default Xilinx part or board for your project.

Parts | Boards

O To fetch the latest available boards from git repasitory, dick on 'Refresh’ button. Dismiss

Reset All Filters

Vendor: = All

Search: arty

Display Name
Arty S7-25
Arty 57-50

Arty Z7-10

Arty Z7-20

Preview

v Name:

All

~ (0 matches)

Status  Vendor

2 digilentinc.com

I«

digilentinc.com

I

digilentinc.com

digilentinc.com

File Version  Part

1.0

1.0

1.0

xc72020clg400-1

1/O Pin Count

400

v Board Rev:

Board Rev  Available 10Bs

Latest

LUT Elements

53200

FlipFlc
A~

1064C
v
>

Cancel

Copyright 2020 Adiuvo Engineering & Training, Ltd.
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Lab 1: Understanding Vitis Project creation & Flow

Step 8 — Click Finish

¢ New Project >

New Project Summary

VIVADO’

ML Editions © A new RTL project named 'xilinx_s1" will be created.

© The default part and product family for the new project:
Default Board: Arty Z7-20
Default Part: xc7z020clg400-1
Product: Zyng-7000
Family: Zyng-7000
Package: clg400
Speed Grade: -1

v
i‘ XI LI NX:r, To create the project, click Finish
@
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Lab 1: Understanding Vitis Project creation & Flow

Step 9 — Click on Create Block Diagram — This will open IP editor

File Edit Flow Tools

Flow Navigator
v PROJECT MANAGER
¥ Settings
Add Sources
Language Templates

“F IP Catalog

v SIMULATION

Run Simulation

~  RTL ANALYSIS

> Open Elaborated Design

v SYNTHESIS

P Run Synthesis

v IMPLEMENTATION
P Run Implementation

>

Implem:

v PROGRAM AND DEBUG

it Generate Bitstream

> Open Hardware Manager

Reports
»

P

¢ xilinx_s1 - [C:/hdl_projects/xilinx_s1/xilinx_s1.xpr] - Vivado 2021.1

Window
woo =

PROJECT MANAGER - xilinx_s1

Layout View

Sources
a = = +
Design Sources
Constraints
Simulation Sources
sim_1

Utility Sources

Help

Compile Order

Hierarchy Libraries
Properties
Q = =
Name Constraints
synth_1 constrs_1
impl_1 constrs_1

Design Runs

%
Status WNS TNS WHS THS TPWS
Not started
Not started

Total Power

Project Summary

Overview |

Settings  Edit

Project name:
Project location:

Product famit

Project part:
Top module name:

Target language:

Simulator language:

Board Part

Display name:
Board part name:
Board revision:
Connectors:
Repository path:
URL:

Failed Routes

Dashboard

— O x
Ready

Default Layout v

~

xilin_s1
C:/hd|_projects/xilinx_s1
Zynqg-7000

Arty Z7-20 (xc7z020clg400-1)
Not defined

VHDL

Mixed

Arty Z7-20

digilentinc.com:arty-z7-20:part0:1.0

A0

No connections
C:/Users/leesa/AppData/Roaming/Xilinx/Vivado/2021.1/xhub/board_store/xilinx_board_stare
http:

digilentinc.com

LUT FF BRAM URAM DSP Start Elapsed Run Strategy

Vivado Synthesis Defaults (Vivado Synthesi

Vivado Implementation Defaults (Vivado Ir




Lab 1: Understanding Vitis Project creation & Flow

Step 10 — Leave the settings as default and click OK

#  Create Block Design

Please specify name of block design.

Design name:

Directory:
Specify source set:

Iy %
(|
Wom

/
design_1
» =Local to Project= b
Design Sources w
Cancel

Copyright 2020 Adiuvo Engineering & Training, Ltd.
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Lab 1: Understanding Vitis Project creation & Flow

Step 11 — Click on the + button to open the IP list

¢ xilinx_s1 - [C:/hd|_projects/xilinx_s1/xilinx_s1.xpr] - Vivado 2021.1 — ] X
File Edit Flow Tools Reports Window Layout View Help Quic Ready
= - E b B o 3 Default Layout v

Flow Navigator BLOCK DESIGN - design_1 ?

A~
v PROJECT MANAGER i ) .
Sources Desi X Signals Board | ? _ O & Diagram ? 00O X
£+ Settings
Q T M k=] HoN O + & 2 C Default View v -
Add Sources
design_1
Language Templates
<F IP Catalog
v~ IP INTEGRATOR
Create Block Design
Open Block Design
5 - ,
Generate Block Design (HIOSEED e
o
v SIMULATION
Run Simulation
~ RTL ANALYSIS
> Open Elaborated Design
Tel Console X Messages Log Reports Design Runs ? 00
v SYNTHESIS - -
a = £ I B W o
P> Run Synthesis . . .
INFO: [IP_Flow 19-234] Refreshing IP repositories ~
> Open Synthe INFO: [IP_Flow 19-1704] No user IP repositories specified
B INFO: [IP_Flow 19-2313] Loaded Vivado IP repository 'C:/Xilinx/Vivado/2021.1/data/ip'.
create project: Time (s): cpu = 00:00:11 ; elapsed = 00:00:06 . Memory (MB): peak = 1257.418 ; gain =
v~ IMPLEMENTATION set_property board part digilentinc.com:arty-z7-20:part0:1.0 [current_project]
set_property target_language VHDL [current_project]
P Run Implementation create_bd_design "design_1"
Wrote : <C:\hdl _projects\xzilinx sl\xilinx sl.srcs\sources_l\bd\design_l\design 1.bd>
> create bd _design: Time (s): cpu = 00:00:07 ; elapsed = 00:00:11 . Memory (MB): peak = 1304.137 ; gain 46.719
update_compile order —fileset sources 1
¥ PROGRAM AND DEBUG v
o . < >
¥ Generate Bitstream
> Onen Hardware Manarar ha

Copyright 2020 Adiuvo Engineering & Training, Ltd.
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Lab 1: Understanding Vitis Project creation & Flow

Step 12 - In the search bar, type Ultra and select the Zynqg UltraScale+ MPSoC block. Double click on

this to insert the IP block.

’

~

xilinx_s1 - [C:/hdl_projects/xilinx_s1/xilinx_s1.xpr] - Vivado 2021.1

Eile Edit Flow Tools Reports Window Layout View Help
W @« = >, LI <
E & 7 BLOCK DESIGN - design_1 *
~
PROJECT MANAGER
Sources Design Signals Board [ m I ] Diagram Address Editor Address Map
£+ Settings
Q | = e | £ Q i W™ O + =
Add Sources
design_1
Language Templates
<F 1P Catalog
ZYNQ7 Processing System
IP INTEGRATOR
Create Block Design
Open Block Design mpty. Pre
Generate Block Design e i *t-Qoo
L]
SIMULATION
Run Simulation
t bject t prog
RTL ANALYSIS ENTER to select, ESC to cancel, Ctrl+Q for IP details
> Open Elaborated Design
Tcl Console Messages Log Reports Design Runs
SYNTHESIS - - .
Q| = L] 1] B @ 1]
F Run Synthesis INFO: [IP_Flow 19-234] Refreshing IP repositories
> Open Synth | Desian INFO: [IP_Flow 19-1704] No us pecified
n_bd design {C:/hdl_pro 1.src n_1.bd}
sading block design file < ign_1/design_1.bd>...
IMPLEMENTATION cessfully read diagram <design_1> from block d =/xilinx_s1/xilinx_sl.srcs/sources_
regenerate_bd_layout
P Run Implementation
ip -vlnv xilinx o
>  Open Implemented Desigr endgroup
delete_bd_objs [get_bd_cells processing system7_0]
PROGRAM AND DEBUG
M <
¥l Generate Bitstream
>  Onen Hardware Mananer b

Default Layout

» C Default View
=+ butt IF
1/bd/design_1/design_1.bd>

Copyright 2020 Adiuvo Engineering & Training, Ltd.
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Lab 1: Understanding Vitis Project creation & Flow

Step 13 — Select Run Block Automation — This will configure the Processing System for the ArtyZ7

setting e.g. DDR timing, Clocking etc.

BLOCK DESIGN - design_1 *

Diagram % Address Editor

)
@
=]

-]

= . = ~ Default View ~

> C o

Source File Properties | |Board  |Signals  [Mesign

processing_system7_0

pDR + |||
FIXED_1O |||
M_AXI_GPO — fi
FCLK_CLKO
FCLK_RESETO_N

M_AXI_GPO_ACLK

ZYNQT

ZYNQ7 Processing System

? @ O

Copyright 2020 Adiuvo Engineering & Training, Ltd.
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Lab 1: Understanding Vitis Project creation & Flow

Step 14 - Click on the OK button, the automation will run and configure the processing block for the

ArtyZ7.

¢ Run Block Automation X

Automatically make connections in your design by checking the boxes of the blocks to connect. Select a block on the left to display its configuration options on the right.

Q|8 »
Description
| All Automation (1 out of 1 selected) . . ) L .
This option sets the board preset on the Processing System. All current properties will be overwritten by the board preset.
This action cannot be undone. Zyng7 block automation applies current board preset and generates external connections
for FIXED_IO, Trigger and DDR interfaces.

|~ processing_system7_0

NOTE: Apply Board Preset will discard existing IP configuration - please uncheck this box, if you wish to retain previous
configuration.

Instance: /processing_system7_0
Options

Make Interface External: FIXED 10, DDR

Apply Board Preset: v

Cross Trigger In: Disable v

Cross Trigger Out: Disable v




Lab 1: Understanding Vitis Project creation & Flow

Step 15 - Click on the + Symbol

BLOCK DESIGN - design_1 * o

Diagram X Address Editor > | Addressahaa - ? PO
(&) 23 ™ < Q &~ *‘ C or Default View ~ F3

Board  |Signals |Design |Sources

Block Properties

FFFFF 10 +||l———> FIXED_IO

- useiND_0 + |||

M_AXI_GPO_ACLK ZYNQ M_AXI_GPO 2
FCLK_CLKO

ESETO_N

ZYNQ7 Processing System

Copyright 2020 Adiuvo Engineering & Training, Ltd. 22



Lab 1: Understanding Vitis Project creation & Flow

Step 16 — Type in BRAM and double click on AXI BRAM Controller to add the IP

BLOCK DESIGN - design_1 *

AXI BRAM Controller

LMB BRAM Controller

ENTER to select, ESC to cancel, Ctrl+Q for IP details

processing_system7_0

Y
I_GPO_ACLK ZYNQ M_AXI GPO -

FIXED_IO + |||——"> FIXED_IO

usBIND_O + ||

FCLK_CLKO
FCLK_RESETO_N

ZYNQY7 Processing System




Lab 1: Understanding Vitis Project creation & Flow

Step 17 — Double click on the AXI BRAM Controller

Diagram X Address Editor * | Address Map x ?F 0O
@, Q =2 Y < Q -+ = ;?“ (e or Default View ~ [+ 3

* Designer Assistance available. Run Connection Automation

axi_bram_ctrl_O

4.._ S AXI BRAM_PORTA =+ |||

s_axi_aclk
. BRAM_PORTB |||
s_axi_aresetn

AXI BRAM Controller

processing_system7_0

— "_|—D DDR
FIXED_1O +||l——> FIXED_IO

- UsBIND_O |||
M_AXI_GPO_ACLK ZYNQ. etz S
FCLK_CLKO

FCLK_RESETO_N

ZYNQ7 Processing System

Copyright 2020 Adiuvo Engineering & Training, Ltd. 24



Step 18 — Change the Number of BRAM Interfaces to 1, click OK

Lab 1: Understanding Vitis Project creation & Flow

¢ Re-customize IP

AXI BRAM Controller (4.1)

@ Documentation IP Location

Show disabled ports

s_axi_aresetn

Y4 s.Ax
At - rRAM_PORTA =+ |[|

s_axi_adk
BRAM_PORTE =+ |||

Component Name  axi_bram_ctrl_0

AXI Protocol AX14 v
Data Widlth 32 v
Memory Depth (Auto) 8192

1D Width (Auto) 0

Support AX| Narrow Bursts | Yes

Read Latency 1

Read Command Optimization No v

BRAM Options

BRAM Instance (Auto) External

Number of BRAM interfaces

2
1

ECC Options

ECCTYPE Hamming
Enable Fault Injection = No

ECC Reset Value 0

Copyright 2020 Adiuvo Engineering & Training, Ltd.
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Lab 1: Understanding Vitis Project creation & Flow

Step 19 - Click on Run Connection Automation

Diagram x Address Editor
@ Q =2z Y < Q = )?" (e or Default View ~
7 Designer Assistan vailabldll Run Co

axi_bram_ctrl_0

BRAM_PORTA -

H4 s_Aaxi
s_axi aclk
s_axi_aresetn

AX| BRAM Controller

processing_system7_0

DDR + "_I_D DDR
FIXED_IO =+ |||=———="> FIXED_IO

useiND 0 + |||
M_AXI_GPO - fii
FCLK_CLKO
FCLK_RESETO_N

M_AXI_GP0O_ACLK

ZYNQ

ZYNQ7 Processing System

? @ O

Copyright 2020 Adiuvo Engineering & Training, Ltd.
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Lab 1: Understanding Vitis Project creation & Flow

Step 20 — Check all the boxes, click OK

¢ Run Cennection Autemation

Automatically make connections in your design by checking the boxes of the interfaces to connect. Select an interface on the left to display its configuration options on the
right.

W | }RIIAutomation (2 out of 2 selected)

w [w] axi_bram_ctrl_0
| BRAM_PORTA
v| b 5_AXI

Select an interface pin on the left panel to view its options

Copyright 2020 Adiuvo Engineering & Training, Ltd.
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Lab 1: Understanding Vitis Project creation & Flow

Step 21 - Click on the Regenerate Layout — This will mage the diagram more logical

Diagram ¥ Address Editor X | Address Map x ? & 0O
@, Q, =32 i & Q, =+ = )f or Default View ~ &
axi_smc
axi_bram_ctrl_0 (
= —— ) i+ sooAxi m—m
{4 < n axi_bram_ctrl_0_bram ) adk -%- MOO_AXI -+ —
= N et —mu
s_axi_aclk BRAM_PORTA + ||| ||[+ BRAM_PORTA rs:ca,busyJ— rst ps7_0_100M '—% aresetn
i, et
Ls_am_ares n “lock Nisrmory Generator slowest_sync_clk mb_reset AX| SmartConnect

AX| BRAM Controller ext_reset_in bus_struct_reset{0:0]

aux_reset_in peripheral_reset[0:0]

mb_debug_sys_rst interconnect_aresetn[0:0]

dem_locked peripheral_aresetn[0:0]

processing_system?_0
Processor System Reset
Eza | I [ DOR
FIXED_IO + || [ FIXED_IO
- USBIND_O + ||
M_AXLGPOACLK 7N rmALETs S| g
FCLK_CLKO
FCLK_RESETO_N
ZYNQ7Y Processing System
>

Copyright 2020 Adiuvo Engineering & Training, Ltd.
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Lab 1: Understanding Vitis Project creation & Flow

Step 22 — Double Click on the BRAM Block

Diagram x Address Editor x | Address Map x ? & O
@ Qa M = o Q + F * C g Default View o
rst_ps7_0_100M
slowest_sync_clk mb_reset
ext_reset_in bus_struct_reset[0:0]
aux_reset_in peripheral_reset[0:0]
mb_debug_sys_rst interconnect_aresetn[0:0]
dcm_locked peripheral_aresetn[0:0]
Processor System Reset
processing_system7_0
ooR + |} r—[— DDR
Fixep 1o + ||} [ > FIXED_IO
USBIND_O i
M_AXI_GPO_ACLK ZYNQ‘ 0+ “ axi_smc .
- M_AXI_GPO - _L axi_bram_ctrl_0O
FCLK_CLKO |——"i| 4 S00_AXI -Y- axi_bram_ctrl_0_bram
FCLK_RESETO_N aclk e M (MooLaia A fieii | s AN ( ‘
aresetn = s_axi_aclk BRAM_PORTA + ||| ||+ BRAM_PORTA  rsta_busy
ZYNQY Processing System s_axi_aresetn L J
AX1l SmartConnect Block Memory Generator
AXIl BRAM Controller

Copyright 2020 Adiuvo Engineering & Training, Ltd.
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Lab 1: Understanding Vitis Project creation & Flow

Step 23 — Change the mode to Standalone, make sure check use 32 bit addressing is set

X

#  Re-customize IP

Block Memory Generator (8.4) ‘
© Documentation IP Location

IP Symbol  Power Estimation Component Name axi_bram_ctrl_0_bram

Show disabled ports
Basic Port A Options  Other Options  Summary

Mode BRAM Controller

BRAM Controller

Memory Type

Stand Alone

ECC Type No ECC

Single Bit Error Injection

Write Enable

||ll+ BRAM_ PORTA rstaibusy]—
Byte Size (bits) 8

Algorithm Options

Defines the algorithm used to concatenate the block RAM primitives.
Refer datasheet for more information.

Algorithm = Minimum Area

Primitive  8kx2

oK ‘ Cancel |




Lab 1: Understanding Vitis Project creation & Flow

Step 24 — Check load Init File, click on edit continue to step 25

¢ Re-customize P x

Block Memory Generator (8.4) [ ]

O Documentation IP Location

IP Symbol  Power Estimation Component Name |axi_bram_ctrl_0_bram

Show disabled ports
Basic Port A Options Other Options Summary

Pipeline Stages within Mux | 0 Mux Size: 1x1

Memory Initialization

Load Init File

CoeFile no_coe_file_loaded

Fill Remaining Memory Locations
Remaining Memory Locations (Hex) (V]

Structural/UniSim Simulation Model Options

Defines the type of warnings and outputs are generated when a
read-write or write-write collision occurs,

Collision Warnings = All

|+ BRAM_PORTA rsta_busy]—

Behavioral Simulation Model Options

Dynamic Power Saving

Sleep

Safety logic to minimize BRAM data corruption

| Enable Safety Circuit

Copyright 2020 Adiuvo Engineering & Training, Ltd. 31



Lab 1: Understanding Vitis Project creation & Flow

Step 25 - Click Yes

4
] Block Memory Generator (8.4) .
1
0 Documentation IP Location
L
i IP Symbol  Power Estimation Component Mame | axi_bram_ctrl_0_bram
Show disabled ports
Basic Port A Options Other Options Summary
Pipeline Stages within Mux | 0 Mux Size: 1x1
Memory Initialization
| Load Init File
Coe File no_coe_file_loaded
| Fill § File Not Specified

o No COE file specified. Create/Choose?

Defines
| read-wrif

||+ BRAM_PORTA rsta_busy

Behavioral Simulation Model Options

Dynamic Power Saving

Sleep

Safety logic to minimize BRAM data corruption

+| Enable Safety Circuit




Lab 1: Understanding Vitis Project creation & Flow

Step 26 — Select the project folder and continue to step 27

¢ Save Location For COE File

Save In: hdl_projects v tod,s BXC R

Recent Directories

C:/hdl_projects v

File Preview

Select a file to preview

File name: design_1_axi_bram_ctrl_0_bram_0

Files of type: | COE Files(*.coe) v

Save Cancel

Copyright 2020 Adiuvo Engineering & Training, Ltd. 33




Lab 1: Understanding Vitis Project creation & Flow

Step 27 — Select a location inside the project to save the file and select OK

¢ Save Location For COE File

Files oftype: = COE Files(*.coe)

Saveln: xilime_s1 w
xilinx_s1.cache Recent Directories
xilinx_s1.gen CUHLSIPID
Kilinx_s1.hw
xilinx_s1.ip_user_files File Preview
Kilinx_s1.5im Select afile to preview.
xilinx_s1.srcs

File name: design_1_axi_bram_ctrl_0_bram_0

X

todit, @XC R

W
Save Cancel

Copyright 2020 Adiuvo Engineering & Training, Ltd.
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Lab 1: Understanding Vitis Project creation & Flow

Step 28 — Enter the following

Memory Initialization Radix = 16

Memory Initialization Vector = 4841434b, 53544552, 20554¢c54, 52413936, 20545554, 4f524941,

0000004c,

Click Save, then Validate before closing

# COE File Editor - design_1_axi_bram_ctrl_0_bram_0.coe

Key Value

memary_initialization_radix 16

memory_initialization_vector |I484‘I434b. 53544552, 20554c54, 52413936, 20545'
- | Validate Save Save As.. Close

Copyright 2020 Adiuvo Engineering & Training, Ltd.
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Lab 1: Understanding Vitis Project creation & Flow

Step 29 — Click OK

' Re-custamize IP X
Block Memory Generator (8.4) [

@ Documentation IP Location

IP Symbol  Power Estimation Component Name | axi_bram_ctrl_0_bram

Show disabled ports
Basic Port A Options Other Options Summary

Pipeline Stages within Mux 0 Mux Size: 1x1

Memaory Initialization

| Load Init File

Coe File {I_projectsiilinx_s1/design_1_axi_bram_ctrl_0_bram_0.coe

Fill Remaining Memory Locations

Remaining Memoary Locations (Hex) ]

Structural/UniSim Simulation Model Options

Defines the type of warnings and outputs are generated when a
read-write or write-write collision occurs.

|4 BRAM_PCRTA rsta_busy

Collision Warnings = All

Behavioral Simulation Model Options

Dynamic Power Saving

Sleep

Safety logic to minimize BRAM data corruption

| Enable Safety Circuit

Cancel




Lab 1: Understanding Vitis Project creation & Flow

Step 30 — Click on Validate the design

X Address Editor x | Addres

< Q

Diagram

@ o i

rst_ps7_0_100M

s Map x

slowest_sync_clk

mb_reset

ext_reset_in
aux_reset_in
mb_debug_sys_rst

dcmi_locked

bus_struct_reset[0:0]
peripheral_reset[0:0]
interconnect_aresetn[0:0]

peripheral_aresetn[0:0]

Processor System Reset
processing_system7_0

M_AXI_GPO_ACLK

ZYNQS

F

FIXED 10 ||

Default View

hd

? PO

[ DDR

DDR + |||—
I
!

usBIND_O =+ ||
M_AXI_GPD 4 i
FCLK_CLKO
CLK_RESETO_N

axi_smc

m—m
-5- MOO_AXI - fi

ZYNQ7 Processing System

‘ aclk
—C{ aresetn

AX| SmartConnect

axi_bram_ctrl_0

s_axi_aclk BRAM_PORTA + |||

s_axi_aresetn

AXI BRAM Controller

axi_bram_ctrl_0_bram

|ll4 BRAM_PORTA

Block Memory Generator

[ FIXED_IO

Copyright 2020 Adiuvo Engineering & Training, Ltd.
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Lab 1: Understanding Vitis Project creation & Flow

Step 31 - Click On OK the warning is due to the change from AXlI BRAM control

¢ Critical Messages x

There was one critical warning message while validating this design.

Messages

[BD 41-237] Bus Interface property MASTER_TYPE does not match between
faxi_bram_ctrl_0_bramBRAM_PORTA{OTHER) and

faxi_bram_ctrl_0/BRAM_PORTA(BRAM_CTRL)

Open Messages View
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Lab 1: Understanding Vitis Project creation & Flow

Step 32 — In the sources tab, right click on the block diagram and select create HDL Wrapper

Sou X Design SignalsBoard| 2 _ O [ Diagram X Address Editor X | Address Map X ?00
+ = )?‘ cC g Default View v L3
Design Sources (1
design_1 (dp:inn 1 hel)
Constraints Source Node Properties...
Simulation Souret ™ Open File
Utility Sources Create HDL Wrapper...
View Instantiation Template
Generate Output Products... ps7.0_100M
Reset Output Products... mb_reset

bus_struct_reset[0:0]

peripheral_reset[0:0]
it interconnect_aresetn[0:0]
peripheral_aresetn[0:0]
X Remove File from Project... gssor System Reset
lessing_system7_0
Disable File DDR + "_J
) FIXED_IO + ||}
Hierarchy Update 4 - usenD_o + || ax_sme
C' Refresh Hierarchy ZYNQ M_AXI_GPO - [ et axi_bram_ctrl_0
. FCLK_CLKO S00_AXI m—m
IP Hierarchy 4 «: o
FCLK_RESETON aclk BEE MO0 AXI o f——ii|+ S.AXI
l_ﬁ aresetn lﬁl s_axi_aclk BRAM_PORTA <+ II—”
f Processing System s_axi_aresetn
AXI SmartConnect Bl
AXI BRAM Controller
Set Used In...
Edit Constraints Sets...
Edit Simulation Sets...
Assodiate ELF Files...
Hierarchy = IPSourd 4 add Sources >
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Lab 1: Understanding Vitis Project creation & Flow

Step 33 — leave the options as set and let Vivado manage the wrapper, click OK

¢ Create HDL Wrapper *

Y ou can either add or copy the HDL wrapper file to the project. Use copy
option if you would like to modify this file. '

Options

Copy generated wrapper to allow user edits

®) | et Vivado manage wrapper and auto-update
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Lab 1: Understanding Vitis Project creation & Flow

Step 34 - Click on Generate Bit Stream

File Edit Flow

)

7}

Tools

Flow Navigator

~ PROJECT MANAGER
£+ Settings
Add Sources
Language Templates

¥ IP Catalog

~ IP INTEGRATOR
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

pleme

v  PROGRAM AND DEBUG

¥ Generate Bitstream

d Desigr

>  Onen Hardware Mananer
Interface Connection: processing_system7_0_DDR

Reports

® &

Q

Source File Properties

<

Hierarchy

v Tcl Console

Window

=]
t
[e]
[a]
~
=]
m
]
]

Sou x Design| Signals Board | 2 _

s+

¢ xilinx_s1 - [C:/hd|_projects/xilinx_s1/xilinx_s1.xpr] - Vivado 2021.1

Layout View Help Quic

O o

»

Design Sources (2

@ - design_1_wrapper(STRUCTURE
Coefficient Files (1

Constraints

Simulation Sources (2

Utility Sources

IP Sources Librarie

Messages Leg Reports

— O X
Ready
Default Layout v
?

Diagram

e a X

% Address Editor

x | Address Map

N O Q +

rst_ps7_0_100M

slowest_syne_clk mi_reset

ext_reset_in bus_struct_reset[0:0]
awx_resetin peripheral_reset[0:0]
mb_debug_sys_rst interconnect_aresetn[0:0]
dem_locked peripheral_aresetn[0:0]

Processor System Reset
processing_system7_0

DDR +
FXED_IO +
- USBIND_0
M_AXI_GPO_ACLK ZYNQ o+
FCLK_CLKD
FCLK_RESETO_N

ZVNQ7 Processing System

M_AXI_GPO |

x ? @0
= o, Cc o Default View v o
i r > DoR
| [ FIXEDIO
I axi_smc

AXI SmartConnect

axi_bram_ctrl_0

sram_porTA 4|}

AXI BRAM Controller

axi_bram_ctr_0_bram
||[+ BRAM_PORTA

Black Memory Generator

Design Runs
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Lab 1: Understanding Vitis Project creation & Flow

Step 35 - Click yes

No Implementation Results Available X

There are no implementation results available. OK to launch synthesis and
implementation? 'Generate Bitstream' will automatically start when synthesis
and implementation completes.

Don't show this dialog again
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Lab 1: Understanding Vitis Project creation & Flow

Step 36 — Click Ok

¢ Launch Runs

Launch the selected synthesis or implementation runs and generate
bitstream.

Launch directory:  » <Default Launch Directory>

Options
®) Launch runs on local host:  Number of jobs: | 1

Generate scripts only

Don't show this dialog again

y

4 B ™~
([ ?)
SN

Cancel




Lab 1: Understanding Vitis Project creation & Flow

Step 37 — Wait until the bit stream is complete

¢ xilinx_s1 - [C:/hdl_projects/xilinx_s1/xilinx_s1.xpr] - Vivado 2021.1 O x
File Edit Flow Tools Reports Window Layout View Help Quic write_bitstream Complete
=, o & p B OO T

= BLOCK DESIGN - design_1 ? X
A
~ PROJECT MANAGER L - -
.8 | Sou X Design SignalsBoard | ? _ O & Diagram X Address Editor X | Address Map X ? 30O
L+ Settings 5 »
s & = = + @ e X = < Q + E #» C 9 Default View &
Add Sources o . .
= Design Sources (2
Language Templates % ® = design_1_wrapper(STRUCTURE
4F IP Catalog A Coefficient Files (1
Constraints
~ |P INTEGRATOR Simulation Sources (2
Create Block Design utility Sources
Open Block Design
Generate Block Design r51.ps7.0_100M
slowest sync_clk b _reset
ext_reset_in bus_struct_reset[0:0]
v SIMULATION au_resetin peripheral_reset{0:0]
mb_debug_sys_rst interconnect_aresetn[0:0]
Run Simulation dem Jocked peripheral_aresetn[0:0]
Processor System Reset
processing_system?7_0
v RTL ANALYSIS
DDR +|| J { DDR
> Open Elaborated Design FIXED_IO + E [ FIXED_IO
- usBIND_O +|| axi_smc
T LSRR ZYNQ M_AXI_GPO + | axi_bram_ctrl_0
FCLK_CLKO fm—— axi_bram_ctrl_0_bram
v  SYNTHESIS FCLK_RESETO_N -
. s_axi_ack BRAM_PORTA + || |l|+ Bram_PORTA
P Run Synthesis ZYNQ7 Processing System s_axi_aresetn
AXI SmartConnect Block Memory Gen:
> Open Synthesized Design
v IMPLEMENTATION
P Run Implementation
> Open Implemented Design
~ PROGRAM AND DEBUG < >
¥ Generate Bitstream Hierarchy IP Sources Librarie
»  Onen Hardware Manacer v Tcl Console | Messages Log Reports Design Runs
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Lab 1: Understanding Vitis Project creation & Flow

Step 38 — From the File Menu select Export->Export Hardware

¢ xilinx_s1 - [C/hdl_projects/xilinx_s1/xilinx_s1xpr] - Vivado 2021.1

File Edit Flow Tools Reports  Window Layout View  Help Quick Access

Project = P> . s L

Add Sources... BLOCK DE SIGN - design_1

Close Project

Sources » Design Signals Board ?T _ 00O
Q = & + o

w [ Design Sources (2

Save Block Design As...
Close Block Design
> @ 2 design_1_wrapp@(STRUCTURE) (design_1_wrappervhd
» Coefficient Files (1
> Constraints

W Simulation Sources (2

Checkpoint .
» sim_11(2
P Utility Sources
Text Editor
>
Export Hardware... ibraries  Compile Order
. Export Bitstream File... ? 006 X
Exit
v RTLANALYSIS .- Export Simulation... - o
» (Open Elaborated Design ~

+| Enabled
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Lab 1: Understanding Vitis Project creation & Flow

Step 39 — Click on Next

¢  Export Hardware Platform X

Export Hardware Platform

i
V|V{5\_Dp This wizard will guide you through the export of a hardware platform for use in the Vitis or Petalinux
software tools.

To export a hardware platform, you will need to provide a name and location for the exported file and
specify the platform properties.

& XILINX

Cancel




Lab 1: Understanding Vitis Project creation & Flow

Step 40 — Ensure Include Bitstream is selected and click OK

¢ Export Hardware Platform
Output

Set the platform properties to inform downstream tools of the intended use of the target platforns hardware design.

Pre-synthesis
This platformincludes a hardware specification for downstream software tools.

Include bitstream
This platformincludes the complete hardware implementation and bitstream, in addition to the hardware specification for

software tools.

Copyright 2020 Adiuvo Engineering & Training, Ltd.
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Lab 1: Understanding Vitis Project creation & Flow

Step 41 — Leave the defaults as is and click on Next

¢ 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: Cihdl_projectsiiling_s1

The XSA will be written to: C:\hdl_projectswilink_s1\design_1_wrapper.xsa

[ | oo
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Lab 1: Understanding Vitis Project creation & Flow

Step 42 — Click Finish

¢ Export Hardware Platform *

p Exporting Hardware Platform
VIVADO
M LEditions

OA new fixed hardware platform named "design_1_wrapper will be written as
"CAhdl_projectsiiling_s1\design_1_wrapper.xsa’.

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

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

2) < Back Cancel




Lab 1: Understanding Vitis Project creation & Flow

Step 43 — From the Tools menu select Launch Vitis IDE

o xiling_s1 - [Crhdl_projects/xiling_s1/xilinx_s1.xpr] - Vivade 20211

File Edit Flow Tools Repords  Window Layout View  Help (uick Access

=, [¥ Validate Design “ L\
Flow Navigator Create and Package Mew IP...
~ PROJECT MANAGEF Create Interface Definition...
Board ? 0O
-I:l- Settings Enable Dynamic Function eXchange...

Language Templz Property Editor ICTURE) (desian 1 wrapoervhd
_ Associate ELF Files.. P o) (design_1_wrappervhd
* IP Catalog

Generate Memory Configuration File...

Compile Simulation Libraries...
~ |IPINTEGRATOR

Create Block Desi Vivado Store...

. Custom Commands 3
Cpen Block De

: Launch Vitis IDE

Language Templates

Generate Block

v SIMULATION £+  Settings.. i Compile Order

Durm Sirmalatinm
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Step 44 — At the dialog, create a new folder in your project directory and select launch

Lab 1: Understanding Vitis Project creation & Flow

) Vitis IDE Launcher »

Select a directory as workspace

Vitis IDE uses the workspace directory to store its preferences and development artifacts.

Workspace: | Chhdl_projectshxiling_sT\xksp V| E Browse... i

[ ] Use this as the default and do not ask again
¢ Restore other Workspace

» Recent Workspaces




Lab 1: Understanding Vitis Project creation & Flow

Step 45 — Click on Create Application Project

J cksp - Vitis IDE
File

rch Kilinx Project Window Help
e 5

iv XILINX
V'S

VITIS
IDE

——
PROJECT PLATFORM RESOURCES
ro) Add Custom Flatform Vitis Documentation
rojec ilirs Developer



Lab 1: Understanding Vitis Project creation & Flow

Step 46 — Click on next

#J Mew 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 Vivado exported XSA

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

Domain

XSA

» A platform provides hardware information and software environment settings.
» A system 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 platforms and unlimited system projects.

D?Skip welcome page next time. (Can be reached with Back button):

Cancel




Lab 1: Understanding Vitis Project creation & Flow

Step 47 — Click on Create a New Platform from Hardware (XSA) and select browse

wJ New Application Project

Platform
3 Please select a platform to create the project

=1 Select a platform from repository | (7 Create a new platform from hardware (XSA)

Hardware Specification

[} X

M

Provide your X5A file or use a pre-built board description

vck190
wck190_es]
vmk120
wmk180_es]
KSAFile: | 70702
zcT06
zeull2
zcu106

zed

Platform name:




Lab 1: Understanding Vitis Project creation & Flow

Step 48 — Browse to the project directory, select the exported XSA and Click Open

Create Platform from X5A
< ~ o |} > T™isPC 5> 0S(C) » hdlprojects > xilinx_st
Organize « Mew folder

l realtra_fpga 2 Marne

B tattice B ke

B xcam i

l hdl_clients

design_1_wrapper.xsa
M This PC

WY 3D Objects
M Desktop
Documents

Downloads
B Gala

Music
B Pictures

Videos

File narme: | design_1_wrapperxsa

Copyright 2020 Adiuvo Engineering & Training, Ltd.

Date modified

30/07/2021 21:03

Type

File folder
File folder
File folder
File folder
File folder
File falder
File folder
File folder

XSA File

1,553 KB

Cancel |
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Lab 1: Understanding Vitis Project creation & Flow

Step 49 — Click on OK

«J New Application Project

Platfarm
Mote: A platform project will be generated automatically in workspace for the selected XSA. It can be customized later.

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

Hardware Specification
C\hdl_projectsixiling_sT\design_1_wrapper.xsa

vek190
vek190_es]
vmk180
wmk180_esl
XSA File: | 26702
zcT06
zeull2
zcul06

zed

Boot Components
Generate boot components

Target processor to create FSBL:  (®) psu_cortexa33_0
(O psu_cortexr5_0

Platform name: | design_1_wrapper

@ < Bach Finish Cancel

56
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Lab 1: Understanding Vitis Project creation & Flow

Step 50 — Enter a project name and select Next

<+ New Application Project O x

Application Project Details E

Specify the application project name and its system project properties

Application project name | ArtyZ7|

System Project

Create a new system project for the application or select an existing one from the workpsace @

Select a system project System project details

=+ Create new...

System project name: | ArtyZ7_system

Target processor

Select target processor for the Application project.

Processor Associated applications
ps/_cortexa9_0 ArtyZ7
ps/_cortexa9_1
ps/_cortexa9 SMP

@ < Back Finish Cancel
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Lab 1: Understanding Vitis Project creation & Flow

Step 51 — Click Next

<« New Application Project

Domain E

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

Note: New domain created by this wizard will have all the requirements of the application template selected in the next step

Select a domain Domain details

+ Create new...
Name: | standalone_ps7_cortexa9_0 |
Display Name: | standalone_ps7_cortexa9_0 |
Operating System: | standalone e
Processor: | ps7_cortexa9 0 |
Architecture: 32-bit v

I

@ < Back ‘ Finish Cancel

Copyright 2020 Adiuvo Engineering & Training, Ltd.
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Lab 1: Understanding Vitis Project creation & Flow

Step 52 - Select Hello World and click finish

«J New Application Project O X

Templates
Select a template to create your project.

Available Templates:

Find: = Hello World

w Embedded software development templates Let's say 'Hello World' in C.
Dhrystone
] op i

Image Selector

IwlP Echo Server
IwlP TCP Perf Client
IwlP TCP Perf Server
IwlP UDP Perf Client
IwIP UDP Perf Server
Memory Tests
Peripheral Tests

Zyng MP DRAM tests
Zyng MP FSBL

Q) e Cance
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Lab 1: Understanding Vitis Project creation & Flow

Step 53 - From the application / src folder double click and open the helloworld.c

< xksp - ArtyZ7/src/helloworld.c - Vitis IDE — O =X

File Edit Search Xilinx Project Window Help

Hmih g | ~®/ v O~y v OOE Q. [Z Design % Debug

~. Explorer 23] =Sl 8 = O & ArtyZ7_system K ArtyZ7 [© helloworld.c & 5= Outline = ——_)
- B iy e e ®

= stdio.h

= platform.h

= xil_printf.h

This application configures UART 16558 to baud rate 9666. e main() : int

PS7 UART (Zyng) is not initialized by this application, since

bootrom/bsp configures it to baud rate 115288

~ [=l ArtyZ7_system | n_1_wrapper ]

helloworld.c: simple test application

L9 helloworld.c
platform_config.h

= platform.c

T Iscript.Id

= Xilinx.spec uartnss55e
& _ide uartlite Configurable only in HW design
K ArtyZ7 . prj ps7_uart 115208 (configured by bootrom/bsp)

& ArtyZ7_system.sprj

1 design_1
esign_twrapper 48 #include <stdio.h>

49 #include "platform.h"
50 #include "xil_printf.h"

~ Assistant 23] = % & =]
~ BF ArtyZ7_systemn [Sy 1
~ {&} ArtyZ7 [Application]

“ Debug

< Release

init_platform();

print("Hello World\n\r™);

print(“”Successfully ran Hello World application™);
cleanup_platform();

~ Debug return ©;

“ Release

design_1_wrapper [Platform]

& Console X‘]\L Problems Vitis Log @ Guidance
Build Consacle [ArtyZ7, Debug]

Writable Smart Insert 13:54:724
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Lab 1. Understanding Vitis Project creation & Flow

Step 54 -

Click CNTRL-Ato select all the code in the file and delete it

o xksp - ArtyZ7/src/helloworld.c - Vitis IDE
File Edit

Search Xilinx Project Window Hd
Huilh g [ &~/ ~vitg > O i viE

o ow -

— O x

Q. [z Design # Debug

. Explorer 53]

B S 8 = 0

A ArtyZ7_system K ArtyZ7 [® helloworld.c = ==

v {8 ArtyZ7 [ standalone_ps7_cortexa9_0 ]
» &' Includes
™ = src
+ g helloworld.c
» [0 platform_config.h
» [ platform.c
» A platform.h
B Iscript.ld
Bl Xilinx.spec
> @ _ide
% ArtyZ7.prj
& ArtyZ7_system.sprj
> design_1_wrapper

« Assistant 23}

EBeS0+H 8 -0

v B ArtyZ7 _system [System)
~ {2} ArtyZ7 [Application]
“ Debug
% Release
% Debug
“ Release
design_1_wrapper [Platform]

/******************************************************************************

Copyright (C) 2@@9 - 2014 Xilinx, Inc.

All rights reserved.

Permission is hereby granted, free of charge, to any person obtaining a copy
of this software and associated documentation files (the "Software"), to deal
in the Software without restriction, including without limitation the rights
to use, copy, modify, merge, publish, distribute, sublicense, and/or sell
copies of the Software, and to permit persons to whom the Software is
furnished to do so, subject to the following conditions:

The above copyright notice and this permission notice shall be included in
all copies or substantial portions of the Software.

Use of the Software is limited solely to applications:
(a) running on a Xilinx device, or
(b) that interact with a Xilinx device through a bus or interconnect.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND, EXPRESS OR
IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY,
FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT. IN NO EVENT SHALL
XILINX BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY,

WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM, OUT OF
OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE

- Outline # =
E s o % &
= stdio.h
= platform.h
2 xil_printf.h
e main() : int

" BlmB v =08

| Writable | Smart Insert | 62 :1[2385]
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Lab 1: Understanding Vitis Project creation & Flow

Step 55 - Copy and paste in the code from the Github repo session one lab

& xksp - ArtyZ7 fsrc/helloworld.c - Vitis IDE

File Edit Search Xilinx Project Window Help
N HR(B-&A - OFEHE O A/ vico

0% 8 =
. Explorer 53} B

S

platform_config.h
g platform.c
platform.h
& Iscript.d
= Xilinx.spec
# ide
X ArtyZ7 prj
= ide
& ArtyZ7 system.sprj
v [l design_1_wrapper
& export
& hw
& logs
¥ = psT cortexad 0

19 helloworld.c A

N Assistant EEaR0% §=0

v ArtyZ7 _system [System]
v {& ArtyZ7 [Application]
& Debug
4 Release
% Debug
A Release

design_1_wrapper [Platform]

& ArtyZ7 system X ArtyZ7  |i8 *helloworld.c B

#include <stdio.h»
#include "platform.h"
#include "xil_printf.h"

#include "xbram.h"

#define word_1 ©x4841434b
#define word_2 ©x53544552
#define word_3 @x28554c54
#define word_4 €x52413936
#define word_5 @x28545554
#define word_6 @x4f524941
#define word_7 @x0000084c

XBram  Bram;
=int main()

{

int Status,i;

XBram_Config *BRAMConfigPtr;
u32 secret_word[8];

init_platform();

Q2 Design * Debug

&= Outline % .

AR 0%

U stdioh
9 platform.h
2 il printth
9 xbramh
word 1
word 2
word 3
word 4
word 5
word 6

word 7

® # B # # B B »

Bram : XBram

®

main() : int
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Lab 1: Understanding Vitis Project creation & Flow

Step 56 - Click on the Hammer to Build the project

& xksp - ArtyZ7/src/helloworld.c - Vitis IDE — O X
File Edit Sea iy Project Window Help
Hu i | By OviIdvEIgBECEY O~ Q :@Design 4% Debug
- Explorer 331 =S § 7 0|5 Aty77 system K ArtyZ7 (|£| helloworld.c 331 = O |l%= Outline 52 -0
v | ArtyZ7 _system [ design_1_wrapper ] A 1 #include <stdio.h> A SECR B
v {8 ArtyZ7 [ standalo 0 2 #:mclude ::pZ'Lat'For:m.h" . U stdio.h
& Binaries i #include "xil_printf.h u platformh
&l Indludes 5 #include "xgpiops.h" @ xil_printfh
¢ Debug 6 #include "xbram.h" 4 xgpiops.h
¥ e 7 2 xbram.h
. 8 # mio_led0
il hell Id. } mio_le
Ciliebiadlind : 9 #define mio_lede 20 # mio led1
platform_configh 18 #define mio ledl 19 mic_fe
9 platform.c 11 #define mio_led2 18 # mioled2
platform.h 12 #define mio_led3 17 # mio_led3
& Iscript.Id 13 . # word_1
- il 14 #define word_1 ©x4841434b # word 2
- AInXspec 15 #define word 2 @x53544552 4 word 2
& ide .| 16 #define word_3 ex20554c54 -
% Arhi77 i 17 #define word_4 ©x52413936 # word 4
 Assistant 331 DR &8 § =0 18 #define word_5 ©x28545554 # word 5
. B _ 19 #define word_6 @x4f524941 # word 6
v & ArtyZ7_system [System] 20 #define word_7 ©xe0e9e84c ¢ word 7
v i i 21 _
& ArtyZ7 [Application] i & Gpio : XGpioPs
& Debug ) . ) o
% Release 23 XGpioPs Gpio; & Bram: XBram
~ 24 XBram  Bram; # main() : int
< Debug I521int main( ) N
4 Release < >
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Lab 1: Understanding Vitis Project creation & Flow

Step 57 - It will take a few minutes to compile. Successful completion will show as below

ad xksp - ArtyZ7/src/helloworld.c - Vitis IDE

File Edit Search Xilinx Project Window Help

i SR v OFEM e YO d v -
. Explorer | = % in
Debug ~
v = src
4 helloworld.c

s platform_configh

& platform.c

s platformh

R Iscriptld
Xilinx.spec

< ArtyZ7.pri
&= ide
& ArtyZ7_system.spr
~ [ design 1 wrapper
export
hw
logs
~ & ps7_cortexad_0
~ = standalone_ps7_cortexad_0

v =bsp
v & ps7_cortexad 0
code
include
lib
~ @& libsre A
~ Assistant 7 P @R 0%
~ ' ArtyZ7_system [System]
~ @ AyZT
# Debug
Release
Debug
Release

B design_1_wrapper

5 ArtyZ7 system % AryZ7 | helloworld.c

Status = XBram_CfgInitialize(&Bram, BRAMConfigPtr,BRAMConfigPtr->CtrlBaseAddress);
if (Status != XST_SUCCESS) {
return XST_FAILURE;

for(i=8;i<8;i++)
secret_word[i] = XBram_ReadReg(XPAR_BRAM_@_BASEADDR, i*4);

}

42 if (Status != XST_SUCCESS) {

return XST_FAILURE;

}
while(1){
if( (secret_word[1]==word_1) && (secret_word[2]==word_2) && (secret_word[3]==word_3)
&8 (secret_word[4]==word_4) && (secret_word[5]==word_5) && (secret_word[6]==word_6)
&& (secret_word[7]==word_7))
5 {
printf(“Secret Word Detected Correctly \n\r");
usleep(1000880);
}
else
{
printf(“Secret Word Incorrect \n\r");
usleep(1000000);
51 }
}
cleanup_platform();
return @;

Build Console [ArtyZ7, Debug]

‘Building target: ArtyZ7.elf'
'Invoking: ARM v7 gec linker'

u

EE

® % % ™ R OB R

Q [ Design * Debug

2 Qutline AR e %

stdioh
platformh
xil_printth
xbramh
word_1
word 2
word 3
word 4
word 5
word 6
word 7
Bram
main() : int

arm-none-eabi-gce -mecpu=cortex-a9 -mfpu=vfpv3 -mfloat-abi=hard -Wl,-build-id=none -specs=Xilinx.spec -W1,-T -Wl,../src/lscript.ld -LC:/hdl_projects/xilinx_s1/xksp/design_1_wrapper/export/de:

‘Finished building target: ArtyZ7.elf'

‘Invoking: ARM v7 Print Size'
arm-none-eabi-size ArtyZ7.elf [tee "ArtyZ7.elf.size"

text data bss dec hex filename
51343 2620 22720 76683  12b8b ArtyZz7.elf
'Finished building: ArtyZ7.elf.size’

©9:52:12 Build Finished (took 1s.265ms})

Writable
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Lab 1: Understanding Vitis Project creation & Flow

Step 58 - Connect the USB to the ArtyZ7, Check the book Mode is JTAG. Power on the board.
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Step 59 - From the assistant view, right click on debug and select debug-> launch on Hardware. This
will configure the ArtyZ7, download the PL and the application.

Lab 1: Understanding Vitis Project creation & Flow

eeeeeee

return XST_

tttttttt




Lab 1: Understanding Vitis Project creation & Flow

Step 60 - The application will pause at the first instruction on the ArtyZ7. Click the Run Arrow

<l xksp - ArtyZ7/src/helloworld.c - Vitis IDE

File Edit Run  Search Xili Window Help

Hnthd | - v i@ HNE Y g BS@ T O iy vioer hd
4 Debug 5?3] = [i+ed § =B |[x ArtyZ7_system K ArtyZ7 (Iﬂ helloworld.c 23]
~ ¥ Debugger_ArtyZ7-Default_1 (Local) 13 #define word_6 ©x4f524941

v & APU 1

~ & ARM Cortex-A9 MPCore #0 (Breakpoint: main)

= 0x001005b8 main(): ../src/helloworld.c, line 27

= 0x00100a34 _start(): xil-crt0.S, line 115
=2 ARM Cortex-A9 MPCore #1 (Running)
i xc7z020

XBram Bram;
int main()

{
int Status,i;

XBram_Config *BRAMConfigPtr;
u32 secret_word[8];

init_platform();

Status = XBram_CfgInitialize(&Bram,

if (Status != XST_SUCCESS) {
return XST_FAILURE;

}

For(i=0;i<8;i++){
secret_word[i] = XBram_ReadReg(XPAR_BRAM_@_BASEADDR, i*4);

¥

if (Status != XST_SUCCESS) {

~4 Explorer TX]\‘Assistant Sl
= Debug
¥ &= src

12 helloworld.c
platform_config.h
kg platform.c

BRAMConfigPtr = XBram_LookupConfig(XPAR_BRAM_O©_DEVICE_ID);

BRAMConfigPtr,BRAMConfigPtr->CtrlBaseAddress);

if( (secret_word[l]==word_1) && (secret_word[2]==word_2) && (secret_word[3]==word_3)
&& (secret_word[4]==word_4) && (secret_word[5]==word_5) && (secret_word[6]==word_6)

4 return XST_FAILURE;
5
& ¥
7

= 8 while(1){

: = o
9

~ |58

1
2 && (secret_word[7]==word_7))
3 {
4 printf("Secret Word Detected Correctly \n\r");
5 usleep(leeeeen) ;
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Lab 1: Understanding Vitis Project creation ow

Step 61 — Project will run, Click on Vitis Serial Terminal and Click +

& xksp - ArtyZ7/src/helloworld.c - Vitis IDE

File Edit Run Search Xilinx Project Window Help

v v & vin N

1 Debug

v {» Debugger_ArtyZ7-Default (Local)

v @& APU
** ARM Cortex-A9 MPCore #0 (Running)
+»® ARM Cortex-A9 MPCore #1 (Running)
& xc72020

. Explorer | ¥ Assistant T GR 0%

v B ArtyZ7 _system

v @ ArtyZ7
4 Debug
Release
Debug
Release
B design_1_wrapper

— a x
D@ %vOy - - - A (2 Design % Debug
ArtyZ7_system % ArtyZ7 | @ helloworld.c Vari % Brea... “f Expr... ' Regi..
1 #include <stdio.h> A % r
: d?nclude "p%atfcrmh" Name Type Value
3 #include "xil_printf.h o Status int 1051627
5 #include "xbram.h" o int 30
» BRAMCon XBram_Confi.. {Deviceld...
# secret_wol u32 [8] [exbfc2bf...
8 #define word_1 ©x4841434b
) #define word_2 ©x53544552
10 #define word_3 ©x20554c54
11 #define word_4 ©x52413936
12 #define word_5 ©x20545554
13 #define word_6 ©x4f524941
14 #define word_7 ©x8000004c
18 XBram Bram; 0 Memory
19-int main() wy g -
Mo % % %& 0440000000 : 0x40000 ™
= ¢ 0x400 &
22 int Status,i; %400 address @ - 3 4 A
- 40000000 JEEENEELCN S
24 XBram_Config *BRAMConfigPtr; 40000010 45536 4
u32 secret_word[8]; 40000020 000 8
_— 40000030
init_platform(); 40000040
29 BRAMConfigPtr = XBram_LookupConfig(XPAR_BRAM_8_DEVICE_ID); 46000050
) 40000060
31 Status = XBram_CfgInitialize(&Bram, BRAMConfigPtr,BRAMConfigPtr->CtrlBaseAddress); 40000070
if (Status != XST_SUCCESS) { 40000080
return XST_FAILURE; v 40000090 eV
< > | € >

e | @ Vitis Serial Terminal Executables ) Debug Shell FVitis Log 1 Problems @ Debugger Cons

@ XSCT Console * | Emulation Console -
T Process

Running

Send Clear
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Lab 1: Understanding Vitis Project creation & Flow

Step 62 — Add the following settings to the pop up and click ok

«J Connect to serial port X

Basic Settings
Port: COM7

Baud Rate: 115200

* Advance Settings

Data Bits: 8

Stop Bits: 1

Parity: None

Flow Control: None

Timeout (sec):

OK Cancel
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Lab 1: Understanding Vitis Project creation & Flow

Step 63 — Check the terminal window, secret word should be detected correctly

o xksp - ArtyZ7/src/helloworld.c - Vitis IDE
File Edit Run Search Xilinx Project Window Help

# Debug
v % Debugger ArtyZ7-Default (Local)

& APU
+® ARM Cortex-A9 MPCore #0 (Running)
® ARM Cortex-A9 MPCore #1 (Running)
@& xc72020

~ Explorer | ¥ Assistant E @GR 0%

v B ArtyZ7_system
v @ Artyz7

4 Debug

Release
Debug
Release

B design_1_wrapper

DM HEvO~ - - -

& ArtyZ7 system X ArtyZ7 ¢ helloworld.c
1 #include <stdio.h>
#include “"platform.h™
#include "xil_printf.h"

5 #include "xbram.h"

#define
) #define
10 #define
11 #define
12 #define
13 #define
i #define

word_1
word_2
word_3
word_4
word_5
word_6
word_7

0x4841434b
©0x53544552
0x20554c54
0x52413936
©9x20545554
0x4f524941
©x0000004c

XBram Bram;
int main()

22 int Status,i;

XBram_Config *BRAMConfigPtr;
u32 secret_word[8];

ARV TN

Secret Word Detected Correctly

Secret Word Detected Correctly
Secret Word Detected Correctly
Secret Word Detected Correctly

Secret Word Detected Correctly

ug Shell

Vitis Log

*! Problems @ Debugger Console

Send | Clear

B XSCT Console
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= =} X
Design % Debug
Vari.. i7|%Brea... % Expr... !Regi
= =
Name Type Value
o Status int 1051627
o int 30
* BRAMCon XBram_Confi.. {Deviceld...
# secret_wol u32 (8] [exbfc2bf. ..
0 Memory

Mo % %X % 0540000000 : 0x40000

@ 0x400

< >
@ Emulation Console

Address @ - 3 4 A
40000000 JEI-TNEELT)
40000010 2054553
40000020
40000030
40000040
40000050 00000¢
40000060 © oeee oV
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