Vivado Simulation and Synthesis
Tutorial

1.3 Vivado Tutorial

For this tutorial, we will use this code for reference :

LIBRARY IEEE;
USE IEEE.STD LOGIC 1164.ALL;

ENTITY AND GATE IS
PORT (
A : IN STD LOGIC;
B : IN STD LOGIC;
Y : OUT STD LOGIC
);
END AND GATE;

ARCHITECTURE Behavioral OF AND GATE IS
BEGIN

Y <= A AND B;
END Behavioral;

1.3.1 Creating a new Vivado file

Create a new project

Quick Start

Create Project >

Open Project >

Open Example Project »

Enter your project name and where you want it to be saved


https://learn.digilabdte.com/uploads/images/gallery/2025-09/7T6image.png

¢ Mew Project

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

Projectname:  |Vivado_Tutorial

Project location: | C:/lUsersfalexa/Documents/. Diddylab/PSD/Maodul 1 Tutarial

Create project subdirectory

Project will be created at C:/Users/alexa/Documents/. Diddylab/PSDiMaodul 1 Tutorial/Vivado_Tutorial

Choose RTL Project

¢ Mew Project

Project Type
Specify the type of project to create.

(@) RTLProject
[ Do not specify sources at this time
["] Projectis an extensible Vitis platform

™ Post-synthesis Project

7y WO Planning Project
Do not specify design sources. You will be able to view partipackage resources.

() Imported Project
Create a Vivado projectfrom a Synplify Project File.

() Example Project
Create a new Vivado project from a predefined template.
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Targetlanguage: | WHDL W Simulator language: | Mixed

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

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

Cancel
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# Mew Project

Add Sources

Specify HOL, netlist, Block Design, a
You can also add and create source

+

|

#  Add Source Files X
Look in Modul 1 Tutorial v taldi, mBXC
Vivado_Tutorial Recent Directories
@ AND_GATE vidl C:/Usersfalexa/Documents/..Diddylab/PSDiModul 1 Tutorial w
File Preview
LIBRRRY IEEE; ~
USE IEEE.STD LOGIC 1164.ALL;
ENTITY AND GATE IS
BORT (
R : IN STD_LOGIC;
i IN  STD_LOGIC;
¥ : OUT STD_LOGIC
e
END AND GATE;
ARCHITECTURE Behavioral OF AND GATIE IS
BEGIN
Y <= A AND B;
END Behavioral;
.
< b
File name: AMD_GATE.vhdl
Files oftype:  Design Source Files (vhd, vhdl, vhf, vhdp, vho, v, vf, verilag, vr, vg, vb, tf, vlog, vp, vm, vea, sva, vh, h, svh, vhp, svhp, edn, edf, edif, nge, sv, svp, bmm, mif, mem, elf, dcp, bd, wefg, xco, xci, xcix) v

¢ New Project X

Add Sources

Specify HOL, 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.

Index Name Library HDL Source For Location
® 1 AMD_GATEwhdl  xil_defaultlib  Synthesis & Simulation = CiUsers/alexa/Documents/.. Diddylab/PSDiMadul 1 Tutorial

You may skip the add constraints page and also the default part proceed into the project creation.
Finally you've created a new project and this will be your screen now.
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4 Vivado_Tutorial - [C umentsf, D/Modul 1 5  Tutorial.xpr] - Vivado 202222 - X
Eile  Edit Flow Tools Reports Window Layout View Help Q- Quick Access Ready
=, b, W o T = DefauftLayout v

Flow Navigator PROJECT MANAGER - Vivado_Tutorial ? X

~ PROJECT MANAGER

Sources. ? O X | Project Summary 200 X
£ Setiings
a T 2 4+ -3 Ovenview | Dashboard
Add Sources
~ ' Design Sources (1 W
Language Templates @ AND_GATE(Behaoral) (4ND_GATE settngs  Edit
7 1P Catelag ? - Constraints Project name Vivado_Tutorial
> @ Simulation Sources (1 Projectlocation CilUsers/alexaiDocuments/. Diddylab/PSD/Modul 1 TutoriallVivado_Tutorial
v IPINTEGRATOR > Utiity Sources — ——
Create Block Design Project part XCTKTONDUGT6-1
e Slock Decion Top mocule name: ot defined
Target language: VHDL
e Block Design Simulator language:  Miked
MOSIMULATION | el
Hierarchy | Libraries  Compile Order Synthesis Implementation
Run Simulation
Status: Not started Status Not started
Properties ?_DO0@X
v RTLANALYSIS Messages: No errors or warnings Messages: No errors or warnings
» Open Elaborated Desion -] Part XCTRTONV676-1 Part XCTRTONDY676-1
Strategy: Vivado Synthesis Defaulls Strateay: Vivado Implementation Defauits
o smmess Repor Strategy. Vivado Synthesis Default Reports Report Strategy: Vivado Implementation Default Reporls
Incremental synthesis:  Automatically selected checkpoint Incremental implementation:  None

» Run Synthesis

> Open Syninesized Design

Selectan objectlo see DRC Viclations T
~ IMPLEMENTATION Run Implementation to see DRC results Run Implementation to see timing resuts.
P Run Implementation
> Open Imple Design Utilization Power
v
¥ PROGRAM AND DEBUG
TclConsole | Messages | Log | Reports | DesignRuns  x ?2_0mn
¥ Generate Bitstream
[} + %
> Open Hardware Manager
Name Constraints ~ Status WNS TNS WHS THS WBSS TPWS TotalPower FailedRoutes Methodology RQAScore QoR Suggestions LUT FF  BRAM URAM DSP Start Elapsed Run Strategy
v synth_1 constrs_1 Not started Vivado Synthesis Defaults (vivado Synthesis 2022)
impl_1 constrs_1  Notstarted Vivado Implementation Defaults (Vivado Implementatior
< >

1.3.2 Simulation Tutorial

Click "Run Simulation" on the left part of the screen. And choose "Run Behavorial Simulation"

v SIMULATION |

] ] Hierarchy Libraries Compile
Run Simulation

Fun Behavioral Simulation
v RTL AMALYSIE
» Open Elak

» SYMTHESIS

" Run S].-'nth::.:u.:- |

If there's any error warning, you may read and fix the error before proceeding into the simulation.

This will be your screen after you run the simulation.
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SIMULATION - Behavioral Simulation - Functional - sim_1 - AND_GATE

Scope Objects Untitied 1
Q = 2 & Q & | W @ a H ¥ = |4« T &
Name Design U... Block Type “ Name Value LE000EC00NPS
8 AND_i AND_GATE( VHDL Entity WA u
s U
Y v
vl <
Tcl Console
a s I B E @
INFO: [USF-XSim-96] X¥Sim completed. Design snapshot 'AND GATE behav' loaded ~
INFO: [USF-XSim-97] XSim simalation r 1000ns

launch_simulation: Time (s): cpu = 00:00:05 ; elapsed = 00:00:09 . Memory (MB): peak = 1055.913 ; gain = 12.€05

v

< b

Sim Time: 1 us

To add a signal, you may change the value in the objects part, choose "Force Constant” and
change according to what you want to do. Remember to change the INPUT not the OUTPUT

Objects Unt

Q o

Mame Value &
M oA U

Q
Mi
W B U Add to Wave Window
WY U Log to Wave Database
Show in Wave Window
Goto Source Code
Report Dirivers
Eorce Constant...
Force Clock...
Remaove Force
Default Radix 3
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¢ Force Constant: /AMD_GATE A >

Enter parameters below to force the signalto a
constant value. Assignments made from within

HOL code or any previously applied constant or '
clock force will be overridden.

Signal name: IAMND_GATEIA
Walue radix Binary ~
Earce value: 1

Starting after time offset.  |0ns

Cancel after time offset:

@ Cancel

Objects x Protocollnst | 2 _ O O
Q o
Mame Value 2

il A 1

i B 1

[ U

After changing the Value you may click the "Run for 10ns" on the top bar

P P

¥ 4 » r, 10| ns v 3

lation - Functional - sim Run for 10ns (Shift+F2)

You may see that there's a new signal after you press the button
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You may also move the yellow line with your cursor to switch to a different period of time on the
waveform

Untitied 1
a W a o X

1,014.000 ns

E00.000 ns &00.000 ns 700.000 ns 800.000 ns 300.000 ns 000.000 ns
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NOTE : All of this is just a manual simulation tutorial. There are a way to do this

automatically (Hint: Module 4).

To close simulation, you may click the top right button

X

Close Simulation

@ |

1.3.3 Synthesis Tutorial

Go to the "RTL Analysis" and run "Schematic" and if there's a notification just select "ok"

v RTL AMALYSIS

~ (Open Elaborated Design
Report Methodology
Report DRC
M Schematic

Cpen Dataflow Design

Wait until the elaborated design is finished and then you may see your VHDL code schematic.

ELABORATED DESIGN - xc7k7 0tfov676-1

Sources Netlist ? — O |ProjectSummary x| Schematic

AND_GATE
> Nets (3
> Leaf Cells (1

Properties 3

se 6 3—" Y,

x| Schematic (2)  x

c 1Cell  3WOPorts 3 Nets
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