1. Logujemy sie do sysemu operacyjnego Ubuntu (konto student, hastol student)
Otwieramy w przegladarce dokumentacje ptyty Zybo Z7-10 i zapoznajemy sie:
https://digilent.com/reference/programmable-logic/zybo-z7/reference-manual?redirect=1

2. Uruchamiamy aplikacje terminal klikajac w lewym dolnym rogu na ikone wskazang na
ponizszym rysunku

3. Uruchamiamy program w terminalu wpisujac komende: /opt/Xilinx/Vivado/2022.2/bin/vivado

Gt

student
Vivado 2022.2

Ele Flow Tools Window Help

VlVf \DO + student@Fpga-Standard-PC-Q35-1CH9-2009: ~

ML Editions
pubkey/ webtalk/

feasibility/ resource_est/ xhub/
fit/ s xicom/
XilinxTclStore/

QUICk Start Recent Projecty s o/ ;:t;px_vip/

" first 5
Create Project > 1 :~$ Jopt/xilinx/vivado/2022.2/
.sh

Open Project > setti 2
/ivado.csh

Open Example Project >

strategies/

trategies/ tps/

settings64.csh

Tasks

S vivado v2022.2 (64-bit)
e SW Build 3671981 on Fri Oct 14 B4:59:54 MDT 2822

4. Wybieramy z menu File - Project — New i wybieramy next



Mew Project x

Create a New Vivado Project

/
V|VADO This wizard will guide you through the creation of a new project.

ML Editions

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

& XILINX

Cancel

5. Nadajemy nazwe projektu i wybieramy katalog



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: project_1

Project location: |/home/student/Projects| “z‘

[) Create project subdirectory

Project will be created at: /home/student/Projects/project_1

Cancel

6. Wybieramy typ projektu RTL



New Project

Project Type
Specify the type of project to create.

BTL Project

" You will be able to add sources, create block designs in IP Integrator, generate IP, run RTL analysis, synthesis, implementation, design planning

and analysis.
[J Do not specify sources at this time
[ Project is an extensible Vitis platform

™y Post-synthesis Project
" You will be able to add sources, view device resources, run design analysis, planning and implementation.

~ {0 Planning Project
Do not specify design sources. You will be able to view part/package resources.

™y Imported Project
" Create a Vivado project from a Synplify Project File.

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

Cancel



7. Dodajemy plik Zrodtowy projektu VHDL oraz wybieramy jezyk docelowy(target language)
VHDL

New Project x

Add Sources

Specify HDL, netlist, Block Design, and IP files, or directories containing those files, to add to your project. Create a new source file on disk and ‘
add it to your project. You can also add and create sources later.

+A
Index Name Library HOL Source For Location
[ ] 1 first.whd  xil_defaultlib  Synthesis & Simulation  ~  fhome/student/Projects/project_1
Add Files | | Add Directories | | LCreate File

) scan and add RTL jnclude files into project

|_| Copy sources into project

Target language: Simulator language: | Mixed v
Fms

8. Dodajemy plik tzw. constraint



Mew Project x

Add Constraints (optional)
Specify or create constraint files for physical and timing constraints. ‘

+

Fl
Constraint File  Location
Zybo-Z7.xdc /home/student/Projects/project_1

Add Files | | LCreate File

Copy constraints files into project

=

9. Wybieramy docelowy uktad/ptyte. Wybieramy Boards i w polu search wpisujemy Zybo Z7-10 I
wybieamy plyte.



Default Part

Choose a default Xilink part or board for your project.

Parts | Boards

Mew Project

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

Reset all Filters

Vendor: | all
Q <,
Search: | Q- zybo z7-10
Display Name
Zybo Z7-10
<

(2)
NS

Name:

~ | (1 match)

Preview

Status  Vendor

Installed digilentinc.com

v Board Rew: | Latest w
File Version  Part I/0 Pin Count  Board
1.1 ®c7z010clg400-1 400 B.2
>




10. Wybieramy Finish i ojawia sie ponizsze okno programu Xilinx Vivado

[/home/student/Projects/pr

xpr] - Vivado 2022.2

Ready

Ele Edt Flow Tools Reports Window Layout View Help ess
=, > U o 3T Default Layout -
PROJECT MANAGER - project_2 2 x
~ PROJECT MANAGER .
Sources _ O % Project Summary 200X
£ settings
z = Overview | Dashboard
Add Sources Q * hd =enhosr
) remplat + = Design Sources (1) N
angusgE TEmpIRtes @ - TOP(behavioural) (first.vhd) Settings  Edit
7 1P catalog > Constraints (1) Project name project_2
? @ Simulation Sources (1) Project location: Jhome/student/Projects/project_2
~ IP INTEGRATOR > @ utility Sources Product family 2ynq-7000
Create Block Design Project part Zybo 27-10 (xc72010clgA00-1)
Open Btk Decian Top module name: Not defined
Target language: VHDL
erate Block D! Simulator language:  Mixed
v SIMULATION
Board Part
Run Simulation
Display name Zybo 2710
~ RTL ANALYSIS Board part name:  digilentinc.com:zybo-z7-10:part0:1.1
3 Open Elsborated Design Hierarchy | Lbraries  Compile Order Board revision: B2
Connectors: No connections
~ SYNTHESIS Properties ? 00X Repository path: Joptixilinxvivado/2022. 2/data/boards/board files
Jogiclaybo27]
» Run synthesis o URL: htp com/ Jprog giclzybo-27/start
Board overview: 2ybo 2710
> Open synthesized Design
~ IMPLEMENTATION Synthesis Implementation
P Run implementation Status Not started Status: Not started
N Messages: No errors or warnings Messages: No errors or wamings
- Part: Xc72010¢lg400-1 Part Xc72010cig400-1
© PROGRAM AND DEEUS Strateqy: Vivado Synthesis Defaults Strateqy: Vivado Implementation Defaults
. Report Strategy Vivado Synthesis Default Reports Report Strategy: Vivado Implementation Default Reports
¥ii Generate Bitstream
Incremental synthesis:  Automatically selected checkpoint Incremental implementation:  None
> Open Hardware Manager
DRC Violations Timing
DLin Imnlnmantatian £n saa NDE rasute e e o v
Tel Console | Messages |Log |Reports |Design Runs  x 2_0n
a = 2 + %
Name Constraints  Status WNS TNS WHS THS WBSS TPWS Total Power FailedRoutes Methodology RQAScore QoR Suggestions LUT FF BRAM URAM DSP  Start Elapsed Run Strategy
v [ synthl  constrsl  Not started Vivado Synthesis De
impll constrsl Mot started Vivado Implementati
< >

11. Wybieramy Run Synthesis I potwierdzamy OK (przy standardowych usawieniach) I czekamy
kiedy zakoricz sie proces syntezy



project_2 - [/home/student /Projects/project_2/project_2.xpr] - Vivado 2022.

Eile
=,

Edit  Flow Tools

Window

-]

Layout

=

View  Help

efault Layout

Ready

Flow Navigator ? PROJECT MANAGER - project_2

v PROJECT MANAGER
£+ settings
Add Sources
Language Templates

4 P Catalog

v IP INTEGRATOR
Create Block Design

n Block Design

erate Block Design

v SIMULATION

Run Simulation

v RTLANALYSIS

> Open Elaborated Design

<

SYNTHESIS

un Synthesis

n Synthesiz

v IMPLEMENTATION

P Run Implementation

N Implement

<

PROGRAM AND DEBUG
18 Generate Bitstream

> Open Hardware Manager

Sources ?

Hierarchy

Properties

~ O %  Project Summary

(first.vhd) Settings  Edit

havioural
Constraints (1)

Project name:
simulation Sources (1)

Project location:
Utility Sources Product family:
Project part:
Top module name:
Target language:
Simulator language:

Launch Runs

Overview | Dashboard

project_2
Ihome/student/Projectsiproject 2
2yng-7000

Zybo 27-10 (xc72010clg400-1)
Not defined

VHDL

Mixed

Launch the selected synthesis or implementation runs.

Libraries  Compile Order

Launch directory:
options

Launch runs on local host:

aunch runs on remote hosts

aunch rung on Cluster

Generate scripts only

(J ban't show this dialog again

?)
4

Tncremental synthesis:

DRC Violations

Number of jobs: | 2 “

& <Default Launch Directory> v

ards/board files

Automatically selected chackpoint

Jorts

Suim Imnlnmantatian t san NBE earsits
Tcl Console |Messages |Log |Reports |DesignRuns x
Q = 2 + %
Name Constraints  Status WNS TNS WHS THS WBSS TPWS TotalPower FalledRoutes Methodology RQA Score
v [>synthl  constrs1 Mot started

impl1 constrs1  Not started

bgrammable-logic/zybo-z7/start

Implementation

status:

Messages:

Part:

strateqy:

Report Strategy:
Incremental implementation:

Timing

QoRSuggestions LUT FF  BRAM

Not started

No errors or warnings
¥c72010¢Ig400-1

Vivado Implementation Defautts
Vivado Implementation Defaut Reports
None

URAM DSP  Start Elapsed

—oo

RN Strategy

Vivado Syrthesis D

Vivado Implementa

12. Wybieramy Run Implementation kiedy zakonczy sie proces syntezy (przy standardowych
ustawieniach)

Eile

=,

Edit  Flow Tools

Reparts

Window

&

Layout

z

View Help

Synthesis Complete

Default Layout

Flow Navigator 2 PROJECT MANAGER - project_2

v PROJECT MANAGER
£ settings
Add Sources
Language Templates

¥ IP catalog

v IP INTEGRATOR
Create Block Design

Block D:

Generate Block Design

v SIMULATION

Run Simulation

<

RTL ANALYSIS

> Open Elaborated Design

<

SYNTHESIS
P Run Synthesis

> Open Synthesized Design

v IMPLEMENTATION
» Run Implementation

n Implemented De:

<

PROGRAM AND DEBUG
¥ Generate Bitstream

> Open Hardware Manager

Sources 2

Project Summary

Hierarchy

“ = Design Sources (1)
®:=TOoPD
> [ Constraints (1)

havieural) (first.vhd)

> Simulation Sources (1)
> = Utilty Sources

Libraries  Compile Order

Properties 2

Td Console |Messages |Log |Reports |DesignRuns x
Q = 2 + %
Name Constraints  Status WS TNS
v < synthl  constrs1  synth_design Complete!

impl1  constrs1  Not started

over

W | Dashboard

Settings  Edit

Project name:
Project location:
Product family
Project part:

Top module name:
Target language:
simulator language:

Board Part

project_2
Ihome/student/Projects/project_2
Zyng-7000

Zybo 27-10 (xc72010clg400-1)
Top

VHDL

Mixed

synthesis Completed

bo-z7-10ipart0il.1

@ sirthesis successtully completed.

Next

@® Run Implementation

022.2/data/boards/board_files
Ireferencelprogrammable-ogic/aybo-27/start

pen Synthesized Design

) View Reports

Don't show this dialog again

WHS

Part

strategy:

Report Strategy:
Incremental synthesis,

DRC Violations

THS WBSS TPWS Total

Xc72010clg400-1

Vivado Synthesis Defaults

Vivado Synthesis Default Reports
Automatically selected checkpoint

|Power  Failed Routes

Methodology ~ RQA Score

Implementation

status:
Messages:

Part:

strategy.

Report Strategy:
Incremental implementation:

Timing

QoR Suggestions  LUT

0

2

Not started

No errors or warnings
Xc72010¢Ig400-1

Vivado Implementation Defaults
Vivado Implementation Default Reports
None

FF BRAM URAM DSP
0 0 o 0

Start Elapsed
11/8/2 00:00:46

oo

Run ¢
Vivad
vivad



13. Wybieramy Open Implementation kiedy zakonczy sie implementacji (przy standardowych
ustawieniach) i przegladamy zasoby uktadu FPGA ktore zostaly uzyte

project_2 - [/home/student/Projects/project_2/project_2.xpr] - Vivado 2022.2

Implementation Complete

Tools

Window

View

Ele Edit Flow Reports Layout Help

o Default Layout ~

Flow Navigator PROJECT MANAGER - project_2

v PROJECT MANAGER .
Sources Project Summary
£+ Settings
Q T & + &* Overview | Dashboard
Add Sources
« = Design Sources (1 ~
Language Templates ® - TOP(behoou Settings £t
T P catalog > & Constraints (1 Project name: project_2
> @ Stmutation Sources {1 Project location: /home/student/Projects/project_2
v IP INTEGRATOR > [ Utility Sources Product family Zynq-7000
Create Block Design Project part:
N . Top module name: ToP
Target language: VHDL
“ne ¢ Simulator language: M
v SIMULATION
Board Part
Run Simulation
plementation Completed
v RTLANALYSIS ) 57-10:part0:1.1
> Open Elaborated Design Hierarchy | Libraries 0 Implementation successfully complated
N Next
v SYNTHESIS Properties g Ne |2.2/datarboards/board files
P Run Synthesis | ® open Implemented Design B =ce g mmabie T
Generate Bitst
> Open Synthesized Design generste Sistream
View Reports
~ IMPLEMENTATION Don't show this dialog again Implementation Summary | Rou
P RunImplementation status: Complete
> Open implemented Design = )5 Messages:
© PROGRAM AND DEBUG Part: c72010¢Ig400-1 Part:
. Strategy: v nthesis Def: strategy
* Generate Bitstream Report Strategy: v Report Strategy
> Open Harcware Manager Incremental synthesis:  Aut Incremental implementation:
DRC Violations Timing Setup | Hold | Pulse Width N
Design Runs
aQ = 2 + %
Name Constraints  Status WNS TNS WHS THS WBSS TPWS TotalPower FaledRoutes Methodology RQAScore QoRSuggestions LUT FF BRAM URAM DSP  Start Elapse
v v synthl  constrsl  synth_design Complete! o o o 0 0 11/8/22.7:49PM 00:00:
impll comstrs1  routedesign Complete! NA  NA NA  NA NA 0.004 0 o o o 0 0 11822 7:5LPM 00:00
< >

IMPLEMENTED DESIGN - %c72010clg400-1

Netlist Device
= X o
ToP
> & Nets (1

v Leaf Cells (15
btn_IBUF[0]_inst (IBUF
GND (GHE
ja_0BUF[0]_inst
ja_OBUF[1]_inst
ja_OBUF[2]_inst (0BUF
ja_OBUF[3]_inst (0BUFT
ja_OBUF[4]_inst
ja_OBUF([S]_inst
ja_OBUF[6]_inst
ja_OBUF[7]_inst (0B
led_OBUF[0]_inst (0BUF)
led_OBUF(L]_inst (OBUFT
led_OBUF(2]_inst (08

led_OBUF(3]_inst (08 O
vee O
o
o
g
g
Cell Properties g
=
led_OBUF[0]_inst - -3 o
=
~ E
Name led_OBUF[0]_inst
Reference name: 0BUF
Type: 0
BEL: OUTBUF | &) Fixed
Site:. slmag ~

Nets

General Pins




14. Nastepnie wybieramy Generate Bistream (przy standardowych ustawieniach) i po
wygenerowaniu pliku wybieramy “Open Hadware Manager”

project_2 - [/home/student/Projects/project_2/project_2.xpr] - Vivado 2022.2 - o0 ®
File Edit Flow Tools Reports Window Layout View Help write_bitstraam Complete o
=, B ® p B HO & X ¥ Defaut Layout v
Flow Navigator E 3 3L 8 IMPLEMENTED DESIGN - xc7z010clg400-1
v PROJECT MANAGER . -
Netlist Device
B settings
=4 & - @ HE O 3 B O o &
Add Sources - “
L T lats or
anguage Templates S et 1
T IP Catalog ~ @ Leaf Cells (15
btn_IBUF(0]_inst (IBUF.
v IP INTEGRATOR GND (GND

ja_OBUF([0]_inst (08
ja_OBUF[1]_inst (08
ja_OBUF([2]_inst (08

Create Block Design

Ja_OBUF[3]_inst (02
Ja_OBUF[4]_inst (08
v SIMULATION ja_OBUF([3]_inst (08
Run Simulation J2_0BUF[B]_inst (05UFT
ja_OBUF(7]_inst (0BLF Bitstream Generation Completed
led_OBUF[0]_inst (OBUF)
¥ RTLANALYSIS led_OBUF[1]_inst (OBUFT:
> Open Elzborated Design led_OBUF[2]_inst (OBLFT o Bitstream Generation successfully completed.
led_OBUF[3]_inst (OBUFT: Nt 0
v SYNTHESIS vee 0
» Run synthesis eniReens g
g
> Open Synthesized Design ® gpen Hardnare Manager g
Cell Properties Generate Memory Configuration File =]
=}
 IMPLEMENTATION led_OBUF[0]_inst - o Don't show this dialog again i
=
=}

P Run Implementation

7
Cancel
> Open Implemented besign =

Name: led_OBUF[0]_inst

Reference name:  OBUF
v PROGRAM AND DEBUG Type: 10
¥ Generate Bitstream BEL OUTBUF ] () Fixed
> Open Hardware Manager Site: S04 &
General | Properties  Nets  Cell Pins

15. Nastepnie wybieramy Open Target — Auto Connect

Hardware
Q = = o
MName Status
~ [ localhost (1 Connected
v [l e xilinx_tcf/Digilent/210351BOFL Open
itk arm_dap_0 MiA

~ {8 ¥c72010 1 (1} Programmed
XADC (Syste it

na ukladzie FPGA xc7z010_1 prawym przyciskiem wybieramy “Program Device ...”(przy
standardowych ustawieniach)



17. Testujemy naciskajac na ptytce odpowiedni przycisk czy dziata poprawnie



