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FPGA Development Kits

Pmod cable

Basys3 development board

PmodAMP?2
audio amplifier

Box

Portal to the Vivado Design Suite.
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USB-to-microUSB cable
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FPGA Development Kits

—— Only 5V DC
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Basys3 Demo Board

16) 15) 14) 13) 12 1) 10) 9

Callout Component Description

1 Power good LED
1 £ 8 2 Pmod connector(s)
= 3 Analog signal Pmod connector (XADC)
4 Four digit 7-segment display
2 5 Slide switches (16)
6 LEDs (16)
£ 7 7 Pushbuttons (5)
_ 8 FPGA programming done LED
9 FPGA configuration reset button
10 Programming mode jumper
3 11 USB host connector
12 VGA connector
@ 6 13 Shared UART/ JTAG USB port
i/ 14 External power connector
15 Power Switch
5 16 Power Select Jumper

Figure 1. Basys3 FPGA boord with callouts.
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Create New Project (1/4)

¢ New Project X

Create a New Vivado Project

VIVADO'

HLx 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. 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.

Click this icon

VIVADO'

HLx Editions

Quick St.rt
Create Project >

Open Project >

Open Example Project >

Tasks

Manage IP >

Einish Cancel

Open Hardware Manager >
Xilinx Tcl Store >

Learning Center

Documentation and Tutorials >
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Create New Project (2/4)

e Fill in project name and location

# New Project >

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: D:JFPGA_LAB| \ l B

\v| Create project subdirectory

Project will be created at: D:/FPGA_LAB/project_

© (e |
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Create New Project (3/4)

* Choose project type

¢ New Project X

Project Type

Specify the type of project to create. ‘

(@) RTL 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.

Do not specify sources at this time

_Post-synthesis Project

You will be able to add sources, view device régources, run design analysis, planning and implementation.

/O Planning Project

Do not specify design sources. You will be able to view pSgi/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.

.
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Create New Project (4/4)

* Versatile prototyping board for both student projects & classroom concepts
Igend o il dowieh L vl  Xilinx architecture

P 7 s
* Fpatures the Xilinx Artix-7™ FPGA (XCTA35T-1CPG236C)

Find these information on your box

* 1,800 Kbits of fast block RAM

SR EEE NN NN NN R EEEEEEEEEEREEEEEEEEE

¢ New Project b4 * Internal clock speeds exceeding 450MHz
* Serial FLASH
 USB-UART bridge
Default Part o * Four |2-pin Pmod™ connectors
. .
Choose a default Xilinx part or board for your project. ‘ .s* .
““‘
.*
. .
P e
®
s*
Parts | Boards PR
___________________________________________________________________________‘,_‘_‘_ _______________________
. .
Reset All Filters *»°
Category: Al ~ Package: cpg236 v Temperature: = All Remaining v ;
4 New Project | ——
Family: Artix-7 ~ Speed: -1 v Static power. = All Remaining v
New Project Summary
’
Vl\/ADO (@ A new RTL project named 'project_5' will be created.

Search: O- “ iy No source files or directories will be added, Use Add Sources to add them later,
Part /O Pin Count§y _Available IOBs ~ LUT Elements  FlipFlops  Block RAMs  Ultra RAMs  DSPs ~ Gb Tran A No Configurable [P fies wil be adked. Use Add Sources to add them later.
Xc?a1 5tcpgz 36_1 236 1 06 1 0400 ZDBDD 25 D 45 2 /I No constraints files will be added. Use Add Sources to add them later.

I | xc7a35tcpg?36-1 ‘ 296 106 20800 41600 50 0 90 2 I (D The default part and product family for the new project:
T " Default Part: xc7a35tcpg236-1
Product: Artix-7
xcTa50tcpg236-1 236 106 32600 5200 75 0 120 2 Family: Artix-7
Package: cpg236
Speed Grade: -1
RGN AR LE To create the project, dick Finish
Cancel
< > =
®
NS
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Simulation (1/4): Add Source

e Add sources (e.g., design,

testbench, ...etc)

X
File Edt Flow Toals Reports Window  Layout View Help Ready
= > HINE - BN Default Layout ~
Y P
Flow Navigator = PROJECT MANAGER - project_1 ? X
PROJECT MANAGER a
~
Sources ¢ Add Sources X 200X
£ Settings Qlz|e
I Add Sources - p Add Sources
S L - o= VIVADO 2
Language Templates td \Lx Editions This guides you through the process of adding and creating sources for your project
4 IP Catalog ” Simulation Add or create constraints
sim_1 z
(®) Add or create design sources|
~ P INTEGRATOR - . L Utility Sourg
Hierarchy Ll Add or create simulation sourc
Create Block Design
Properties
Generate Block Design
~  SIMULATION Eon
Run Simulation
Not started
No errors or warnings v
~ RTL ANALYSIS >
> Open Elaborated Design
Tel Console 2 _O0¢0
& XILINX
> | A
v SYNTHESIS a = = N
P Run Synthesis MName: psed  Run Strategy
. v synth_1 /,,\ Vivado Synthesis Defaults (Vivado Synthesis 2019)
> Open Synthesized Design 7/
impl_1 - Vivado Implementation Defaults (Vivado Implementation
~ IMPLEMENTATION
P Run Implementation
> Open Implemented Design
ol L& >
FREFNER IR S A IR T
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Simulation (2/4): Add Source

¢ Add Sources X

¢ Add Sources Add or Create Design Sources

} Specify HDL, netlist, Block Design, and IP files, or directories containing those file types to add to your project. Create a new source file on disk and ‘
Add or Create Design Sources add it to your project.

Specify HDL, netlist, Block Design, and IP fil
add it to your project.

* = Your design and corresponding testbench

Index Name: Lib Location
+ [ ] 1 binup_counter.v xil_defaultib  C:/Users/LAB_626/Desktop/CODE
- [ ] 2 binup_counter_tb.v  xil_defaultib  C:/Users/LAB_626/Desktop/CODE
Add Files...
Directories...
Create File...
# Add Source Files,
Look jn: CfE Add Files l\Ac_id Directories l QreatN ‘

@ binup_counter.v | ] Scan and add RTL include files into project

@ binup_counter_tb.v

[ ] Copy sources into project

= Back

=
4"
=

Einish Cancel

\

Files of type:  Design Source Files {.vhd, vhdl, vhf, vhdp, vho, v, vf, verilog, vr, vg, vb, tf, vlog, vp, vm, veo, svo, vh, h, svh, vhp, svhp, edn, edf, edif, ngc, sv, svp, bmm, miteem, elf, dcpbd, wefg, xco, xci, x.

File name: "
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Simulation (3/4): Run Simulation

e Run Simulation -> Run behavioral Simulation

¢ project_1 - [D/FPGA_LAB/project_1/project_1.xpr] - Vivado 2019.2 - x
Eile Edit Flow  Tools Reparts Window Layout  View Help Q- Quick Ready
= | S LI - B Default Layout v
7 P
Flow Navigater = PROJECT MANAGER - project_1 ? X
A
~ PROJECT MANAGER .
Sources 2 _0O00G X Project Summary 200 X
-] Settings - .
Q = £ + & Overview | Dashboard
Add Sources
Design Sources (2) A ~
Language Template: Non-module Files (1) Settings  Edit
T IP Catalog @® = binup_counter_tb (binup_counter_tb.v) Project name: project 1
Constraints Project location D:/FPGA_LAB/project_1
¥ IPINTEGRATOR Simulation Sources (2) Product family: Artix-T
sim_1(2) q L
Create Block Desigr - Project part: xc7a3btcpg236-1
------ VIl SOURPAS L L LY Top module name: binup_counter_tb
en Block Design Hierarchy  Libraries Compile Order TrmE TS Veriog
Generate Block Des Simulator language: Mixed
Properties ?2 00O X
o SIMULATION ® Synthesis Implementation
Run Simulation
o " Status: Not started Status: Not started
oflect to see properties
Run Behavioral Simulation Messages: No errors or warnings Messages: No errors or warnings
il v
> Open Elal
Reports Design Runs % 2 _0O¢0n
¥ SYNTHESIS [
P Run Synth H WNS TNS WHS THS TPWS TotalPower FalledRoutes LUT FF BRAM URAM DSP Stat Elapsed Run Strategy Rep
—
| synth_1 constrs_1 Not started Vivado Synthesis Defaults (Vivado Synthesis 2019) Viva
> Open Synthesized [
impl_1  constrs_1 Not started Vivado Implementation Defaults (Vivado Implementation 2019)  Viva

¥ IMPLEMENTATION
P Run Implementation

>

Open Implemented

Vivado Simulator
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Simulation (4/4): Check Signals

e Show waveform

4 project_1 - [DyFPGA_LAB/praject_1/praject_1pr] - Vivade 2019.2 - =] *
File Edit Flow Tools Reporis \Window Lavout View [Run  Help Quick Access Ready
= » M & T H » Pk 10 us - | X o Default Layout w

W SIMULATION - Behawioral Simulation - Functional - sim_1 - binup_counter th

~
“ PROJECT MAMAGER . .
Scope Objects Untitled 3
o Settings
Q = = ¢ Q ¢ |a W @ @ ¥ o 1 T o
Add Sources A o
Marne Desig...  Block .. Marme Value Data T...
Language Template: 5 | binup_cou Venlog Mc ] ok 1 Loge: AYNIE ps 209,999
T e Catalog W b binup_cou Verilog Mo wrst 0 Logic
m glel glbl Verilog Mc @ gy f Agray

<

<

<

IF INTEGRATOR

Create Block Desigr

SIMULATION

Run Simulation

RTL ANALYSIS

»  Open Elaborated Do

SYNTHESIS
P Run Synthesis

»

IMPLEMENTATION
P Run Implementation

Tel Console

LIH -HSim-96] ASim complated. Design snapshot “bimup_counter_th_bshav' leaded.
INFO: Sim-87] KSim simulation ran for 1000ns
ulation: Time (s = 00:00:12 ; elapsed = 00:00:24 . Nemory (MB): pesk = 338.277 ; gain = 0,000

Sam Tame: 210 res
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Debugging The Design (1/4)

e Zoom fit i | Unfit waveform |

Untitled 3

Q W @ 9 I =
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Debugging The Design (2/4)

e Reorder the signals

______________________________________________

Choose the ,
block [1gF:1IRY/oTH R

Want to S}ee Objlect Untitled 3
"""""""""""" 3 FEEEHE sl o Wea s KH [ 8
Name Des™ | Name Valie  De” ] A
) inup_counter tt binu B ck 1 Lo 000 15 000 18 000 1s 00 1 " e
{1 binup_counter bin B st 0 Lo ] ! [ 1 . C I OCk
o ghl glol W of3:0] f il
W q_temp30] 0 An 2 . I n p UtS
3. output
( v £ )
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Debugging The Design (3/4)

e Right click to open the popup menu again, and

§_el___e__ct Radix > Unsigned Decimal

¥ project_ et apr]
e Edt Repgits  Wedow  Lajpt  Yiew  Bun  Help Cuick Access Ready
= P B & E ¥ MHo» o 10 us v X c Defaukt Layoen v

AT St S oo b,

¥ PROJECT MAMAGER

P Run implamereson

Unsigned Decimal

Scope . Object Untitled 3
a E # o Q o a W
Mame Des™ | Mame vae o [ R

B b cow 4§ R 1 Lo Name

FNHLY s




Debugging The Design (4/4)

* Right click to open the popup menu again, and
select New Divider

¢ projeci_1 - [DUFPGA_LAB) <1_1xpr] - Vivado 2019.2 = o =
Ede Eda Flow Jooks Repgris Window Layoul  Yew Bun Help Quick Access Ready
= » B 8 M » » 10 us v | E c Giedault Layout v

Flow Navigater 3 SIMULATION - Behavioral Simulation - Functional - sim_{ - binup_courter_th

¥ PROJECT MANAGER

Scops .« Sour = T Untitled T
P ' : Untitled 3*
Seltings -
Q T @ o =} o a W a W @
Add Saurces N
Name Des ™ Name o -
Language Template: @ binup_counter_tt binu ¥ ck Mame

Catalog [l binup_counter binu @ rst

@ ghl gibl w q[30]

<

IP INTEGRATOR

100111213114 .y

Create Block Desigr

Eind
Find Yalue
* SIMULATION
Select Al
Fun Simuistion
* RTL ANALYSIS
*  Open Elaborated Dy
< > < » v
¥ SYNTHESIS
Tcl Console
¥ Run Synhesis
¥ IMPLEMENTATION
P Run implementation ~
< >
»
. e o
New Divider N Dividar Sim Time: 210 ns

FEok11  —

New Yirtual Bus ~ 0 i) L]
2020/3/4 ¥

THU EECS Logic Desig



Reference

* You can find the tutorial of Vivado in DocNav
(e.g., ug937-vivado-design-suite-simulation-tutorial. pdf)

& Xbox T#&EF

‘ Xilinx Design Tools

® 32-bit Project Navigator

64-bit Project Navigator

Add Design Tools or Devices 201...

Check For Updates
TE—WUETEREHT

©hc

§| Compile Simulation Libraries
Constraints Editor

Constraints Editor
Play your

" | | CORE Generator favorite music (r.)
for free. e \ /
CORE Generator
Spotify ©  Microsoft Edge | hBX 3D

=% Core Inserter

o | Core Inserter ﬁ

% Create and Import Peripheral Wi... g
: Microsoft Store

DocNav ASUS

S m 0 ¥ A B
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