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Getting Started

At this point, it is assumed you either
1. Have Vivado downloaded on your personal
computer

2. Are connected to an SoE computer via UConn
Anyware

3. Arein E2 305/306/307 and are using one of the
provided desktops

If you haven’t already, go through the Vivado
toolchain guide to get started with the software we

will use.
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Printing is 5 cents/page and you get 50 free pages/:
To add print money, please visit the Help Desk locatg
You can get emergency printing at accounts.engr.ucq

vivado tutorial

vivado 2019.1

Apps (4)

Web

Settings

4

Vivado 2020.1

App

Open
Run as administrator
Open file location
Pin to Start

Pin to taskbar

Uninstall

S@EP. 0 - C

matica
ola

bPSS

onn.edu

www.ets.engr.uconn.edu

D)

1:37 AM
1/10/2023



File  Flow Tools Window Help = @ QuickAccess

VIVADO’ 2. Click ‘Create Project’ and hit ‘Next. & XILINX.

Quick Start

Create Project >

Open Project > VlVADO'

Open Example Project > HLx Editions

Create a New Vivado Project

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 fileNext, you will specify the type of flow you'll be
working with. Finally, you will specify your project sources and choose a default part.

Tasks

Manage IP >
Open Hardware Manager >
XHub Stores >

Learning Center

Documentation and Tutorials >
Quick Take Videos >
Release Notes Guide >

& XILINX.
@ <Bac Next> Finish

Tcl Console

New Project Wizard will guide you through the process of selecting design sources and a target device for a new project.
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File Flow Tools Window Help Q- Quick Access

VIVADO' & XILINX.

HLx Editions

Quick Start

Create Project >

Open Project > 3 "
Enter a name for your project and specify a directory where the project data files

| . v§be stored. .

Open Example Project N a m e p rOJ e Ct
p— .

Projectname: | lab0 k

i Ne

Project Name

1 1
TaS kS Project location: C:/Usersizpd17002 / I a bO a n d S e | e Ct E‘
‘V‘ Create project subdirectol [ ] . *
:)A:Z:g:aIer:are Manager N Projemwillpbejcrealed at C:/L:ysersrzpd17002nab0 a S a Ve d e St I n a t I O n ’
ub Stores Q { V4
e then click ‘Next.

\

Learning Center

Documentation and Tutorials >
Quick Take Videos >
Release Notes Guide >

N &

!

*As of Jan 10, 2023, the P: drive is discontinued. When working on UConn Anyware /
E2 computers, files saved at 'C:/Users/abc12345/..." will remain saved after logging
off. If you plan on working on both personal and UConn computers, you should

also consider saving to OneDrive. Saving to OneDrive will allow you to access files
through a synced folder accessible through your personal computer and UConn
Anyware desktop.

[CONN 5



https://kb.uconn.edu/space/IKB/10726900385/OneDrive

#% Vivado 2020.1

File Flow Tools Window Help Q- Quick Access

VIVADO'

HLx Editions

Quick Start

Create Project >
Open Project >
Open Example Project >

Tasks

Manage IP >
Open Hardware Manager >
XHub Stores >

Learning Center

Documentation and Tutorials >
Quick Take Videos >
Release Notes Guide >

[ Tci console |

Project Type
Specify the type of project to create.

) 1O Planning Project

4. Choose RTL Project and click ‘Next.

RTL Project
You will be able to add sources, create block designs in IP Integrator, generate IP, run RTL analysis, synthesis, impleny

[*) Do not specify sources at this time

_Post-synthesis Project

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

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

bntation, design planning and analysis.

New Project Wizard will guide you through the process of selecting design sources and a target device for a new project.
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ado 2020.1

File Flow Tools Window Help Q- Quick Access

VIVADO! £ XILINX.

HLx Editions

Quick Start

#° New Project

Create Project >
Open Project >

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. ’
Open Example Project > You can also add and create sources later.

2 P 8 4. Click Create

Tasks
Cre_ale anew source file and add it to your ° )
Manage IP > (A= / FI Ie a n (j

Open Hardware Manager >

File type: ® VHDL v

XHub Stores > o [ | % CO nfi g u ’e it a S

Learning Center BORENN o shown.

Documentation and Tutorials >
Quick Take Videos >
Release Notes Guide >

» <Local to Project= v

l AddFiles | | Add Directories | | Create File

Targetlanguage:  VHDL v Simulatorlanguage: = Mixed v

\ —
5. Change target language to VHDL and click ‘Next.

‘ Tcl Console ‘
New Project Wizard will guide you through the process of selecting design sources and a target device for a new project.
39°F m - = 11:59 AM
) Partly sunny P search [ 0 - e_ ‘_ D) 1/10/2023
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¢ Vivado 2020.1
File  Flow Tools Window Help = O CQuickAccess

VIVADO? £ XILINX.

HLx Editions

Quick Start

Create Project >
Add Constraints (optional)

Open Project > § i ) . X
Specify or create constraint files for physical and timing constraints.

#° New Project

Open Example Project >

Use Add Files or Create File buttons below

6. Leave constraints blank for now

200Files || Create File

Copy constraints files into project

©

Tcl Console

New Project Wizard will guide you through the process of selecting design sources and a target device for a new project.

-— = 12:02 PM
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File Flow Tools Window Help = © QuickAccess

VIVADO'

HLx Editions

Quick Start

Create Project >
Open Project >

Open Example Project >

Tasks

Manage IP >
Open Hardware Manager >
XHub Stores >

Learning Center

Documentation and Tutorials >
Quick Take Videos >
Release Notes Guide >

Default Part

Choose a default Xilinx part or board for your project.

Parts | Boards

Reset All Filters

Category: | All
Family: All
Search: O~

Part

XC7K70tfbg676-2L
XC7K70tfbg676-1
XCTK70tfov484-3
XC7K70tfov484-2
XCTK70tfov484-2L
XC7K70tfov484-1
XCTK70tfov676-3
XC7K70tfov676-2
XCTK70tfov676-2L
XC7K70tfovE76-1
XCTKT! 484-2L
<

©)

1/0 Pin Count

676
676
484
484
484
484
676
676
676
676
484

v

Available I0Bs
300
300
285
285
285
285
300
300
300
300
285

Package: | All

Speed: All
LUT Elements  FlipFlops
41000 82000
41000 82000
41000 82000
41000 82000
41000 82000
41000 82000
41000 82000
41000 82000
41000 82000
41000 82000
41000 82000

v Temperature:  All

v Static power: | All

BlockRAMs UltraRAMs DSPs  Gb Transceivers

135
135
135
135
135
135
135
135
135
135
135

240
240
240
240
240
240
240
240
240
240
240

- - T S N )

0
0
0
0
0
0
0
0
0
0
0

& XILINX.

v
v

GTPE2 Transcei'

0 ~

0

0

0

0

0

0

0

0

0

0 v

>
h

\

7. Keep default part and click ‘Next.” Then, click 'Finish' on the next window.

‘ Tcl Console ‘

New Project Wizard will guide you through the process of selecting design sources and a target device for a new project.
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File  Edit Flow Tools

=)

21

Flow Navigator
v PROJECT MANAGER
£ Settings

Language Templates

IP Cat

Vv IPINTEGRATOR
n Blo

Vv SIMULATION

Run Simulation

Vv PROGRAM AND DEBUG

Generate Bitstream

ware Manager

> OpenHa

39°F
Partly sunny

ICONN

Window Layout View Help Ready
& X = Default Layout v
PROJECT MANAGER - 1ab0 ? X
Sources ?2 00X Project Summary 0 . 0 200X
alz|e|+ povorsry | pemrvm 8. Leave this part as is and click

> Constraints » ' ' o) O

o OK.' You will be adding the port

Project name: lab0

Project location: C:/Users/zpd17002/1ab0
Product family: Kintex-7

Project part: XC7k70tfov676-1
Top module name: Not defined

Define a module and specify I/0 Ports to add to your source file.

For each port specified:
MSB and LSB values will be ignored unless its Bus column is checked.
Ports with blank names will not be written.

Hierarchy Libraries Compile Order
Module Definition
Properties Entity name: 1ab0

Architecture name:  Behavioral

1/0 Port Definitions
—+
PortName Direction Bus MSB LSB
in v O
an object to see properties
(2)
=/

definitions in the VHDL code later.

‘ Implementation
Status: Not started
Messages: No errors or warnings
Part: XC7K70tfov676-1
Strategy: Vivado Implementation Defaults
Report Strategy: Vivado Implementation Default Reports
Incremental implementation: None
Timing
Run Implementation to ming r
Power

Run Implementation

Tcl Console Messages Log Reports Design Runs X

Q = 2 K »r » + %
Name Constraints ~ Status WNS TNS WHS THS TPWS TotalPower FailedRoutes LUT FF BRAM URAM DSP Start Elapsed Run Strategy
v [ synth_1 constrs_1 Not started

impl_1  constrs_1 Not started

Report Strategy
Vivado Synthesis Defaults (Vivado Synthesis 2020) Vivado Synthesis Default Reports (Vivado Synthesi

Vivado Implementation Defaults (Vivado Implementation 2020) ~ Vivado Implementation Default Reports (Vivado Im

£ search [ o _? Q L

12:09 PM
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9. Double click 'labO(Behavioral) (lab0.vhd)' to open the project file.

¢ lab0 - [C:/Users/zpd17002/1ab0/Iab0.xpr] - Vivado 2020.1 - a X
File Edit Flow Tools Reports Window Layout View Help Q- Quick Access Ready
=, B X » B & X ¥ = Default Layout v
Flow Navigator PROJECT MANAGER - lab0 ? X
v PROJECT MANAGER
Sources ?2 008X Project Summary x| labOvhd  x 200
£+ Settings
=
a = 2 + & Ci/Users/zpd17002/1ab0/1ab0.srcs/sources_1inewiab0.vhd x
Add Sources
v [ Design Sources (1 Q X BB X / E O o
Language Templates . <
guage Temp ® = Iab0(Behavioral) (1ab0.vhd) o ol
¥ IP Catalog > = Constraints .
> = Simulation Sources (1
v |PINTEGRATOR > Utility Sources
Create Block Design
Open Block Design
Generate Block Design
Vv SIMULATION
Run Simulation
Vv RTLANALYSIS Hierarchy | Libraries  Compile Order : ________________________________________________________________________________
> Open Elaborated Design
Source File Properties ?2 00X
. library IEEE;
v SYNTHESIS ® 1ab0vhd -3 3 | use IEEE.STD_LOGIC_1164.ALL;
» Run Synthesis A 2
Enabled
> Open Synthesized Design
Location: C:/Usersizpd17002/1ab0/lab0.srcs/sources_1/inew
Vv IMPLEMENTATION Type: VHDL |z’
P RunImplementation Library: xil_defaultlio E]
> en Implemented Design Size: 0.9KB 32
Modified: Today at 12:11:01 PM ab0 is
v PROGRAM AND DEBUG -- Port ():
o ) Copied to: C:/Usersizpd17002/1ab0/lab0.srcs/sources_1/inew end lab0;
¥ Generate Bitstream
> Open Hardware Manager Read-only. No v architecture Behavioral of lab0 is
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, o M
General  Properties < 5
Tcl Console Messages Log Reports Design Runs X 2 00O
a = =2 + %
Name Constraints ~ Status WNS TNS WHS THS TPWS Total Power FailedRoutes LUT FF BRAM URAM DSP Stat Elapsed Run Strategy Report Strategy
v synth_1 constrs_1 Not started Vivado Synthesis Defaults (Vivado Synthesis 2020) Vivado Synthesis Default Reports (Vivado Synthesi
impl_1  constrs_1 Not started Vivado Implementation Defaults (Vivado Implementation 2020)  Vivado Implementation Default Reports (Vivado Im|
< >
381 Insert VHDL
39°F - 1213 PM
A
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File Edit Flow Tools Reports Window Layout View Help Q- Quic Ready

= « BE B X » i & X Default Layout v

Flow Navigator PROJECT MANAGER - lab0 ? X

v PROJECT MANAGER

Sources ?2 00K X Project Summary »  labO.vhd X 200
L Settings
o = s + o C:/Usersizpd17002/1ab0/1ab0.srcs/sources_1/new/lab0.vhd
Add Sources
v [ Design Sources (1 Q « X B B X N/ ®B O o
Language Templates ® . BIT_ADDER(BHV) (1ab0.vhd . B -
1 -5 N
¥ P Catalog > = Constraints 5 _
> (= Simulation Sources (1
v P INTEGRATOR > © Utility Sources 4 -- This is just to make a to some common things nesded.
LIBRARY IEEE; C—
Create Block Design . use IEEE.STD_LOGIC 1164.ALL; . O py I p a S e
Bl . 7 . use IEEE.NUMERIC STD.ALL;
n Block D o -
G ate Bloc dder with the inputs and outputs the Code from
Vv SIMULATION a out) . 1 1 .
Run Simulation : in unsigned(0 downto 0): I a b O .V h d Sta rt I n g
: out STD_LOGIC );
v RTLANALYSIS Hierarchy = Libraries  Compile Order o : t I . 1 D .
> Open Elaborated Design 18 - es the fU9 or a I n e ) eS I g n
Source File Properties 2 _ 00O X 19 architecture BHV of BIT_ADD
! signal t .
e JIEES sources will now
P Run Synthesis B A
) Enabled
>
Location: C:/Users/zpd17002/1ab0Nab0.srcs/sources_1/new re a d
Vv IMPLEMENTATION Type: VHDL E
» RunImplementation Library: xi_gefauttiv| |-+ 1 B I I A D D E R B I IV
> OpenImpleme Size: 0.9KB 30C
Modified: Today at 12:16:41 PM . ]
v PROGRAM AND DEBUG ' a O V
™ Copied to: C:/Users/zpd17002/1ab0/1ab0.srcs/sources_1/new ' .
5 Generate Bitstream :
Read-only: No :
> OpenHardware Manager |~ " R v
General  Properties G 5 =
Tcl Console Messages Log Reports Design Runs ?2 00
o = 2 + %
Name Constraints ~ Status WNS TNS WHS THS TPWS TotalPower FailedRoutes LUT FF BRAM URAM DSP Stat Elapsed Run Strategy Report Strategy
v synth_1 constrs_1 Not started Vivado Synthesis Defaults (Vivado Synthesis 2020) Vivado Synthesis Default Reports (Vivado Synthesi
impl_1  constrs_1 Not started Vivado Implementation Defaults (Vivado Implementation 2020)  Vivado Implementation Default Reports (Vivado Im|
< >
39°F - 12:16 PM
Partly sunny 0 search [ D - ¢ '_ L =) 1/10/2023
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https://khan.engr.uconn.edu/courses/ece3401_s23/pas/lab0.vhd

11. Click 'Add Sources' then 'Add or create
simulation sources' to add the testbench. :

/ 7 ECE 34
File Edit Flow Tools Reports Window Layout View Ready
I=‘ b‘ I < TN l = Default Layout v
Flow Navigator Pi IAGER - 1ab0 ? X
v PROJECT MANAGER
Sources ?2 00X Project Summary 200X
£ Settings
Q X 2 4+ o Overview | Dashb
Add Sources
v Design Sources (1
Language Templates ® . BIT_ADDER(EHY) (1250 vhd SEE B
<F IP Catalog > = Constraints 1ab0
> = Simulation Sources (1 CilUsersizpd17002/ECE 3401100
v |PINTEGRATOR > Utility Sources
¢ Add Sources X
Create Block Design
en Block D Add Sourt
Generate Blo This guidglf you through the process of adding and creating sources for your project
Vv SIMULATION Aglfor create constraints
o tation
Run Simulation d or create design sources
. " Not started
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, ®) Add or create simulation sources .
Vv RTLANALYSIS Hierarchy = Libraries  Compile Order 3 No errors or warnings
> Open Elaborated Design XC7K70tfov676-1
Properties Vivado Implementation Defaults
‘ategy: Vivado Implementation Default Reports
v SYNTHESIS j
‘al implementation: None
P Run Synthesis
> Op
v IMPLEMENTATION Run Implementation to see timing results
P Run Implementation
> OpenImplemented D
v
iA XILlNX Run Implementation to s
v PROGRAM AND DEBUG
¥t Generate Bitstream
(2
> Open Hardware Manager X/
—
Tcl Console Messages Log Reports Design Runs X ?2 00
Q = 2 + %
Name Constraints ~ Status WNS TNS WHS THS TPWS TotalPower FailedRoutes LUT FF BRAM URAM DSP Stat Elapsed Run Strategy Report Strategy
v synth_1 constrs_1 Not started Vivado Synthesis Defaults (Vivado Synthesis 2020) Vivado Synthesis Default Reports (Vivado Synthesi
impl_1  constrs_1 Not started Vivado Implementation Defaults (Vivado Implementation 2020) ~ Vivado Implementation Default Reports (Vivado Im
< 2
Specify andlor create source files to add to the project
w 33°F - 1010 AM
®# Rain and snow Psercr o D ‘m e ’ A Dm0
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File  Edit Flow Tools
BA
Flow Navigator =

v PROJECT MANAGER
£+ Settings
Add Sources
Language Templates

¥ |P Catalog

<

IP INTEGRATOR
Create Block Design

Open Bloc

Design

Generate

<

SIMULATION

Run Simulation

RTL ANALYSIS
> Open Elaborated Design

<

SYNTHESIS
» Run Synthesis

Synthe:

> Ope

<

IMPLEMENTATION
» Run Implementation

> OpenImplemented

<

PROGRAM AND DEBUG
1§55 Generate Bitstream

> Open Hardware Manager

Reports

>

4

Specify and/or create source files to add to the project

n: 33°F
J Mix to stop

ICONN

Window  Layout View  Help Ready
| L < TN == Default Layout v
PROJECT MANAGER - 1ab0 ? X
Sources ?2 00X Project Summary 200X
Q T 2 + -3 Overview | Dashboard . 1
= bomre 12. Click 'Create
@ . BIT_ADDER(EHV) (1ab0.vhd Settings  Edit .
> [ Constraints Project name: 1ab0 . 1 .
> Simulation Sources (1 Project location: C:/Usersizpd17002/ECE 3401/1ab0 F I e n a l I |e t e I e
> = Utility Sources )
oA
) 1 | = 1 1
¢ Create Source File X e S C I C
Add or Create Simulation Sourc ’ ’
Specify simulation specific HDL files, or  Create a new source file and add it to your ite a new source
to your project. project t h 1 F M : h 1
en rinisn.
Specity simulation set | = sim_1 |  Eletper | @ VHDL
+ Filename:  [testo | Not started
Hierarchy = Libraries ~ Compile Order “ File location: | = <Local to Project= v Noleruislogwanings
- XC7K70tfov676-1
=)
Properties 2) - Vivado Implementation Defaults
Vivado Implementation Default Reports
USE AUU TIIES, AUU DITECIUNTES U UTEdE TITE Dununs velow
{al imgEmentation: None
addFies || AgdDirectories ||  createFile
Run Implementation to see timing results
Run Implementation to
® Next E
TclConsole | Messages | Log | Reports | DesignRuns X ? 00O
Q = =2 + %
Name Constraints ~ Status WNS TNS WHS THS TPWS TotalPower FailedRoutes LUT FF BRAM URAM DSP Stat Elapsed Run Strategy Report Strategy
v synth_1 constrs_1 Not started Vivado Synthesis Defaults (Vivado Synthesis 2020) Vivado Synthesis Default Reports (Vivado Synthesi!
impl_1  constrs_1 Not started Vivado Implementation Defaults (Vivado Implementation 2020) ~ Vivado Implementation Default Reports (Vivado Im)
< >
- 10:12 AM
O search [ D p e P Ao 1/12/2023
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Eile Edit Flow Tools
=

“

. a9

Flow Navigator PROJECT MANAGER - 1ab0

v PROJECT MANAGER
£ Settings
Add Sources
Language Templates

<F IP Catalog

Vv IPINTEGRATOR
Create Block Design
Open Block Design

Generate Block Design

Vv SIMULATION

Run Simulation

Vv RTLANALYSIS
> Open Elaborated Design

Vv SYNTHESIS
P Run Synthesis

> Open Synthesized Design

Vv IMPLEMENTATION
» RunImplementation

> OpenImplemented Design

v PROGRAM AND DEBUG
1§55 Generate Bitstream

> Open Hardware Manager

% 33°F
J‘ Mix to stop

ICONN

Reports ~ Window  Layout View Help Q- Quick A Ready
[ S I - BN = Default Layout v
? X
Sources ?2 00X Project Summary 200X
Q. |2 + 0 Updating QO £ Overview | Dashboard
v Design Sources (1
@ . BIT_ADDER(EHV) (Iab0.vhd Settings  Edit
; .
? = Smuion 13. Click 'OK,' then
> [ Simulation Sources (1 Project location: CilUsersizpd17002/ECE 3401/1ab0 . )
> Utility Sources Product family: Kintex-7
Project part XCTKTOtoVE76-1 { Ye S I
Top module name: BIT_ADDER .
S S
#% Define Module ¢ Define Module
Define a module and ™ BETE
For each port specifie e module definition has §
MSB and LSB value‘ Are you sure you wa ' Implementation
Ports with blank na|
Status: Not started
Hierarchy | Libraries ~ Compile Order No errors or warnings
Module Definition XC7K70tfovE76-1
Properties | Entity name: test0 Vivado Implementation Defaults
Report Strategy: Vivado Implementation Default Reports
Architecture name:  Behavioral Incremental implementation: None
1/0 Port Definitions
Timing
+
PortName Direction Bus MSB LSB Run Implementation to see timing results
in v O
tan objectto see properties Power
(2 0
\ZJ OK Run Implementation to see power results
Tcl Console Messages Log Reports DesignRuns  x ?2 00
Q = 2 + %
Name Constraints ~ Status WNS TNS WHS THS TPWS TotalPower FailedRoutes LUT FF BRAM URAM DSP Stat Elapsed Run Strategy Report Strategy
v synth_1 constrs_1 Not started Vivado Synthesis Defaults (Vivado Synthesis 2020) Vivado Synthesis Default Reports (Vivado Synthesi
impl_1  constrs_1 Not started Vivado Implementation Defaults (Vivado Implementation 2020) ~ Vivado Implementation Default Reports (Vivado Im|
< >
- 10:15 AM
Pserch |l O = @ /4 AD e
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v = Design Sources (1

¢ lab0 - [C:/Users/zpd17002/ECE 3401/1ab0/lab0.xpr] - Vivade 2020.1 b a X
File Edit Flow Tools Reports Window  Layout View Help Q- Quick A Ready
= =) X » LI - TN X = Default Layout v

4 4 '} '} '} '}
S 14. Double click on
L]
v PROJECT MANAGER
Sources ?2 00K X Project Summary »  testO.vhd X 200
£+ Settings 1 M 1
Q =/ % + o C:/Usersizpd17002/ECE 3401/1ab0/lab0.srcs/sim_1/newftest0.vhd te St e a V I O ra te St V X
Add Sources .
o

Language Templates

<F IP Catalog

<

IP INTEGRATOR
Create Block Design
Open Block Design

Generate Block De

<

SIMULATION

Run Simulation

v RTLANALYSIS

> Open Elaborated Design

Vv SYNTHESIS
P Run Synthesis

> Open Synthesized Design

Vv IMPLEMENTATION
» RunImplementation

> OpenImplemented Des

v PROGRAM AND DEBUG

J5 Generate Bitstream

> Open Hardware Manager

. 33F
\f‘ Mix to stop

ICONN

@ . BIT_ADDER(BHV) (1ab0 vhd
> Constraints
v Simulation Sources (2

Q B B X -

v osim_1(2

@ . BIT_ADDER(EHV) (Iab0.vhd
© test0(Behavioral) (test0.vhd)
> Utility Sources

Hierarchy  Libraries Compile Order

Source File Properties ?2 000G X
® test0.vhd o
~
Enabled
Location: C:/Usersizpd17002/ECE 3401/1ab0/1ab0.srcs/sim_1/new

Type: VHDL E‘

Library: «il_defaultlib E’

Size: 0.9KB

Modified: Today at 10:17:22 AM

Copied to: C:/Users/zpd17002/ECE 3401/1ab0/lab0.srcs/sim_1/new

Read-only: No
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, M
General  Properties

Tcl Console Messages Log Reports Design Runs X

Q = 2 + %

Name Constraints  Status WNS TNS WHS THS
v > synth_1 constrs_1 Not started

impl_1  constrs_1 Not started

library IEEE;
. use IEEE.STD_LOGIC 1164.ALL;

entity test0 is
] end testl;
| architecture Behavioral of test0 is

<

to open the testbench. 1

TPWS  Total Power

FailedRoutes LUT FF BRAM URAM

0 search

LO0=-€.,

DSP Start Elapsed

Run Strategy
Vivado Synthesis Defaults (Vivado Synthesis 2020)
Vivado Implementation Defaults (Vivado Implementation 2020)

Report Strategy
Vivado Synthesis Default Reports (Vivado Synthesi
Vivado Implementation Default Reports (Vivado Im|

>

381 Insert  VHDL
1018 AM
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¢ lab0 - [C:/Users/zpd17002/ECE 3401/1ab0/lab0.xpr] - Vivado 2020.1 - =] X
File  Edit Flow Tools Reports Window Layout View Help Quick A Ready
= « B B X » i & X = Default Layout v

Flow Navigator = 2 PROJECT MANAGER - 1ab0 ? X

v PROJECT MANAGER

Sources ?2 00O X Project Summary x| testOvhd X 200
£+ Settings
> a .
Qi =|s |+ Updating C ¢ C:/Users/zpd17002/ECE 3401/1ab0/lab0.srcs/sim_1/new/test0.vhd X
Add Sources
v [ Design Sources (1 Q -« X BB X N/ ® O
T | =
Language Templates @ = BIT_ADDER(EHV) (1250 /hd
~
¥ IP Catalog > = Constraints
v [ Simulation Sources (1
Vv IPINTEGRATOR v osim_1(1 —
Create Block Design > @ TEST_ADD(TEST) (te ! 6 1 5 ( :O + a Ste
> Utility Sources 7 .
IEE;::
EE.STD_LOGIC_1164.ALL; t e CO e ro I I I
v SIMULATION
13 1 1 H
Run Simulation 14 es v S a r I n g
150 entity TEST_ADD is e
16 d TEST_ADD;
Vv RTLANALYSIS Hierarchy | Libraries  Compile Order X = - .
) Openssrsesesin at line 1.
Source File Properties ?2 00O X -
v SYNTHESIS ® testovhd o 21 S . I .
> RunSyesi - ME Imulation sources
[v] Enabled
> Synti 2 o
Location: C:/Usersizpd17002/ECE 3401/1ab0/1ab0.srcs/sim_1/new 2
1o unsigned: WIII NOW rea
Vv IMPLEMENTATION Type: VHDL |:’ 27 : out STD_LOGIC );
» RunImplementation Library: xi_gefauttio | [+ 1 S Q S
> n Impleme an Size: 44KB I E I D D I E I
Modified: Today at 10:23:18 AM
v PROGRAM AND DEBUG bott 1
o " Copied to: C:/Users/zpd17002/ECE 3401/1ab0/1ab0.srcs/sim_1/new e S V
i Generate Bitstream ) .
Read-only No : unsigned(0 downto 0);
> Open Hardware Manager i v : unsigned (0 downto 0);
"""""""""""""""""""""""""""""""""""""""""""""""" 7 : STD LOGIC; v
General  Properties < 5
TclConsole | Messages | Log | Reports | DesignRuns X ?2 00
Q = =2 + %
Name Constraints ~ Status WNS TNS WHS THS TPWS TotalPower FailedRoutes LUT FF BRAM URAM DSP Start Elapsed Run Strategy Report Strategy
v synth_1 constrs_1 Not started Vivado Synthesis Defaults (Vivado Synthesis 2020) Vivado Synthesis Default Reports (Vivado Synthesi
impl_1 constrs_1 Not started Vivado Implementation Defaults (Vivado Implementation 2020)  Vivado Implementation Default Reports (Vivado Im)|
< >
136:10 Insert VHDL
33 - 10:23 AM
i o =ron Psach I D ‘= e / AT 0
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https://khan.engr.uconn.edu/courses/ece3401_s23/pas/test0.vhd

16. Click 'Run Simulation' then

'Run Behavioral

¢ labO0 - [C:/Users/zpd17002/ECE 3401/1ab0/lab0.xpr] - Vivado 2020.1 . ) ) - [u] X
File Edit Flow Tools Reports Window Layout View Help Quick Access SI I I I u | at I O n 0 Ready
= « BE B X > B & == Default Layout v

Flow Navigator E 3N J PROJECT MANAGER - 1ab0 ? X

v PROJECT MANAGER

Sources ?2 00X Project Summary % testO.vhd X 200
£ Settings
-
Q = = + & C:/Users/zpd17002/ECE 3401/1ab0/lab0.srcs/sim_1/newitesto.vhd x
Add Sources
v Design Sources (1 Q - X E R X / E Q o
Language Templates @ = BIT_ADDER(EHV) (120014 B
1 -1 h A
¥ |P Catalog > = Constraints 2
v (= Simulation Sources (1 -
Vv IPINTEGRATOR v sim_1(1 -
Create Block Design > @ - TESIRDD(TEST) (test0.vhd) (1 .
en Block Design I
Generate Block Design LIBRARY IEEE;
use IEEE.STD_LOGIC_1164.RLL;
use IEEE.NUMERIC_STD.ALL;
Vv SIMULATION
Run Simulation - o
RunBehavioral Simulation .. i
v RTLAN{ 5 Compile Order = -
> Ope l Di
?2 0B X
Vv SYNTHE o
» Run -~
[ Enabled
> Synthesized D
Location: C:/Users/zpd17002/ECE 3401/1ab0/1ab0.srcs/sim_1/new component BIT_ADDER
port( a, b, cin : in unsigned;
v IMPLEMENTATION Type: VHDL E cout : out STD_LOGIC );
P Run Implementation Library: «il_defaultlio B end component;
en Implemented Design Size: 44KB
Modified: Today at 10:23:18 AM
v PROGRAM AND DEBUG - £ t}
o Copied to: C:/Users/zpd17002/ECE 3401/1ab0/1ab0.srcs/sim_1/new £t , -
1§55 Generate Bitstream
Read-only: No signal 2, unsigned(0 downto 0);
> Open Hardware Manager ead-only: “ signal CIN : unsigned (0 downto 0);
""""""""""""""""""""""""""""""""""""" 37 . signal SUM : STD LOGIC;: v
General  Properties < s
TclConsole | Messages | Log | Reports | DesignRuns  x ?2 00
Q = 2 + %
Name Constraints ~ Status WNS TNS WHS THS TPWS TotalPower FailedRoutes LUT FF BRAM URAM DSP Start Elapsed Run Strategy Report Strategy
v [ synth_1 constrs_1 Not started Vivado Synthesis Defaults (Vivado Synthesis 2020) Vivado Synthesis Default Reports (Vivado Synthesi
impl_1  constrs_1 Not started Vivado Implementation Defaults (Vivado Implementation 2020) ~ Vivado Implementation Default Reports (Vivado Im|
< >

Vivado Simulator
i 33°F ]
J Mix to stop
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¢ lab0 - [C:/Users/zpd17002/ECE 3401/1ab0/1ab0.xpr] - Vivado 2020.1 -

File Edit Flow Tools Reports Window Layout View Run Help

=, >, LI - BN I« » » 10 us vz C Default Layot
SIMULATION - Behavioral Simulation - Functional - sim_1-TEST_ADD
v PROJECT MANAGER
Scope Objects Untitled 1
£+ Settings
Q = 2 & Q # |0 W & o X « I« +
Add Sources
Name DesignU... Block Type Ons Name Value Data Type 2
L T lat
anguage femplates v 8 TEST_ TEST_ADD( VHDL Entity > B A0 1 Array 00 ne
4F IP Catalog # U1 BIT_ADDER VHDL Entity > & B0:0] 0 Array 00l
> B CIN[O: 0 Array
- ¥ B[0:0]
Vv IPINTEGRATOR 14 sum 1 Logic
- > W CIN[0:0]
Create Block Design 8 cout o Logic 4 SUM
4 CouT
16. The waveform
Vv SIMULATION
. .
window will
Vv RTLANALYSIS .
s gUtomatically open
L]
Vv SYNTHESIS . 1 . 1
> Runsmnest Click the 'Zoom Fit
>
S Icon to expand the
P Run Implementation
. . .
> time axis. Verify the
L]
Vv PROGRAM AND DEBUG
output waverorm.
> Open Hardware Manager
v v
Tcl Console
Q =
INFO: Design snapshot 'TEST_ADD_behav' loaded.
INFO:
launch_simulation: Time (s): cpu = = : peak = 1024.195 ; gain = 0.000
<
Zoom Fit Sim
eRHF v
F vixto stop ot kD a €/ ~ Qe



Questions

1. In BIT_ADDER(BHV) (lab0.vhd) what ...
a. isthe purpose of the 'entity' declaration (line 13)?
b. isthe purpose the 'architecture' declaration (line 19)?

2. In TEST ADD(TEST) (test0.vhd)(1)...

a. what is the purpose of the 'component' declaration (line
25)?

b. what line # imports the functionality of the bit adder?

once the bit adder becomes instantiated, what line #

maps the declared signals to the input/output ports of
the adder?
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Deliverables

Please submit a single PDF of the following:

1. A screenshot of the window shown in the
slide 19

2. Your answers to the questions in slide 20
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