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Create your source using a text editor:
example.vhd

Mj nonsense.asm - Notepad - O x

File Edit Format View Help

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

ENTITY andx IS

PCORT (a : IN 5TD LOGIC ;
b : IN 5TD LOGIC ;
c : IN 5TD LOGIC ;
d : IN 5TD LOGIC ;
e : IN 5TD LOGIC ;

output : OUT STD LOGIC) ;
END andx ;

ARCHITECTURE nonsense OF andx IS

SIGNAL templ : std logic ;
SIGNAL tempZ2 : std logic ;

BEGIN
templ <= a AND b AND c ;
temp?2 <= d AND e ;
output <= templ AND temp2 ;

END nonsense ;

Ln1, Col1




Run Vivado and select
“Create New Project”

# - Vivado 20171 — [m]

File  Flow Tools Window  Help Q- Quick Access

VIVADO/ £ XILINX

HLx Editions ALL PROGRAMMABLE.

QUiCk Start Recent Projects

SrC
Create Project > Ci/UsersiwdriDocuments/VHDL/362/src

Open Project >

Open Example Project >

Tasks

Manage IP >
o] ardware Manager >

Xilinx Tcl Store >

Learning Center

Documentation and Tutorials >

Juick Take Videos >

Tcl Console




Read the info screen and click “Next”

’ 7 - O
File  Flow Tools Window Help
¢ ew Project
V |\ Create a New Vivado Project “X
[ MMABLE.
VIVADO This wizard will guide you through the creation of a new project.
HLx 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 s pecify your project sources and
choose a default part.
(?)
2
Tcl Console




Select the project directory and name your
project

File Flow Tools Window Help

Vl\ Project Name “X

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

Projectname: | example
Project location: | C:/Usersiwdr/DocumentsVHDL/260
+'| Create project subdirectory

Project will be created at: C:/Usersiwdr/DocumentsVHDL/260/example

Tcl Console




Select “RTL Project”

click “Next”

¢ Vivado 20

File Flow

P

Tools Window Help v Luick

VI

#  New Project

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 atthis time

Post-synthesis Project: You will be able to add sources, view device resources, run design analysis, planning and

implementation.

110 Planning Project

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

NX

‘ MABLE.

Tcl Console




This is a very important step!

o After you create your project by clicking “next” on the last screen,
your root project subdirectory is created

e Copy your source files into the root directory at this point, always
keeping a copy of any work you did in case you mess up things as you
start learning Vivado

* On the next screen, if you check “Copy sources into project, they will
be automatically stuck in a subdirectory below the root project
directory, and when you edit your sources in Vivado you will not be
editing the files in the root directory — you will probably become very
confused!



Select “Add Files” from the “Add Sources” GUI:
Make sure you don’t check “Copy sources into

. 77

project!”,

VI

#  New Project

Add Sources

NX

Specify HDL, netlist, Block Design, and IP files, or directories containing th; MABLE.

file on disk and add it to your project. You can also add and create sourg

e files, to add to your project. Create a new source ‘
later.

edfdd Files, Add Directories or Create File buttons below

Add Files | | Add Directories | | Create File

Targetlanguage: | VHDL R4 Simulator language: | VHDL w

=

Tcl Console




Navigate to your project directory and select
vour source example.vhd file, then click “OK”

File  Flow Tools Window  Help

Vl\ Ad ;' Add Source Files x “X

e ‘ MMABLE.

Lookin: 4 example v P OE RS 2 xS iz

@ i ) |
¥ nonsense.vhd Recent Directories

C:lUsersiwdriDocuments/VHDL/260 -
File Preview
LIBRERY IEEE ; -

USE IEEE.STD_LOGIC 1164.ALL ;

ENTITY andx IS

PORT (a : IN STD_LOGIC ;
b : IN STD_LOGIC ;
c ¢ IN STD_LOGIC ;
d : IN STD_LOGIC ;

= : IN STD LOGIC ;
: OUT STD_LOGIC) &

END andx ;
ARCHITECTURE nonsense OF andx IS

SIGHAL templ : std legic ;
SIGNAL tempZ : std legic ;

File name nonsensevhd

Files oftype:| Design Source Files (vhd, vhdl, vhf, vhdp, vho, v, vf, verilog, vr, va, vb, tf, vieg, vp, vm, veo, svo, vh, h, sv

A
3 Cancel

Tcl Console




Make sure the Target and Simulat
is set to VHDL, then click “Next”

or Language

File Flow

Tools  Window  Help Quick

Vi

#  New 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. You can also add and create sources later.

+,
Index  MName Library HDL Source For Location
[ | nonsensevhd  xil_defaultlib  Synthesis & Simulation =~  Ci/Usersiwdr/Documents/VHDL/260/example
Add Files | | Add Directories | | Create File

3can and add RTL include files into project

Copy sources into project

Targetlanguage: = VHDL R Simulator language:  VHDL v

NX

MABLE.

Tcl Console




Don’t add add constraints now,

“Next”

just select

Cancel

NX

MABLE.

’
File  Flow Tools Window  Help Quick Access
# New Project
Add Constraints (optional)
Specify or create constraint files for physical and timing constraints
+
Use Add Files or Create File buttons below
Add Files | ‘ Create File
(2)
S
Tcl Console




Select the FPGA used on the CSE 260M demo
board (Xilinx Artix 7 xc7a100tcsg324-1

P
File  Flow Tools Window  Help Quic
#  Mew Project X
Default Part “X
Choose a default Xilinx part or board for your project. This can be changed later ‘ RADLE.

Select: | {8 Parts | B Boards

~ Filter

Product category: Al - Speed grade: | -1 “

Eamily: Artie-7 - Temp grade: | All Remaining

Package: c50324 w

Reset All Filters
Search w
VO Pin  Available LUT Block  Ulira Gb GTPE2

Bl Count 10Bs Elements FIEERE RAMs RAMs TR Transceivers  Transceivers
8 xc7a15tc502324-1 324 210 10400 20200 25 0 45 0 0
8 xc7a35icsg324-1 324 210 20800 41600 50 0 90 0 0
£ xc7a50tcsg324-1 324 210 32600 65200 75 0 120 0 0
8 xc7a75tcsg324-1 324 210 47200 94400 105 0 180 0 0
{8} xc7a100tcsg324-1 324 210 63400 126800 135 0 240 0 0
< 3

Tcl Console




Read the info screen and click “Finish”

#% Vivado 2017 — m}

File  Flow Tools Window  Help L~ Quick

#  Mew Project X

\/|\ New Project Summary “X
VIVADO!

HLx Editions © AnewRTL project named ‘example’ will be created.

@ 1 source file will be added.
Mo constraints files will be added. Use Add Sources to add them later.

© The default part and product family for the new project
Default Part: xc7a100tcsg324-1
Product: Artix-7
Family: Artix-7
Package: csg324
Speed Grade: -1

& XILINX

ALL PROGRAMMABLE. To create the project, click Finish

Tcl Console




This is what you should get:
A Vivado Project!

¢ example - [C:/Users/wdr/Documents/VHDL/260/ example/example.xpr] - Vivade 2017.1 - [m] X
File Edit Flow Tools Window Layout View Help Quic Ready
|=‘ b‘ I « T Default Layout v
Flow Navigator = 8 PROJECT MANAGER - example ? X
~ PROJECT MANAGER X
Sources ?7 00O X Project Summary 00X
£} Settings =
Q = & + o _ _
Add Sources Settings  Edit
L T st ~ Design Sources (1)
anguage Templates i :
guag . @& andx(nonsense) (nonsensevhd) FEEEITETE exzmple
IF P Catalog 3 Constraints Project location: C:MJsershwdrDoc
> Simulation Sources (1) Product family: Artix-7
v P INTEGRATOR Hierarchy | Libraries Compile Order Project part: ¥c7a100tcsg324-
Create Block Design Top module name: andx
Open Block Design Properties 2?2 _ 00 X Target language: WHDL
Simulator language YHDL
Generate Block Design )
v SIMULATION Synthesis
Select an object to see properties
Run Simulation Status: Not started .
< >
v RTL AMALYSIS
Tcl Console | Messages | Log | Reports | Design Runs X ?_00
> Open Elaborated Design
a = 2 + %
v SYNTHESIS Mame Constraints ~ Status WNS  TNS WHS THS TPWS Total Power Failed Routes
P Run Synthesis ~ [ synth_1 constrs_1 Mot started
impl_1 constrs_1 Mot started
> Open Synthesized Design
v IMPLEMENTATION
P Run Implementation
> OpenImplemented Design
o I* >




The Vivado Project Manager allows you to
view and edit your source file

¢ example - [C/Users/wdr/Documents/VHDL/260/exarmple/examplexpr] - Vivado 2017.1

File  Edit Flow Tools Window Layout View  Help Quicl
&, BE B X > B8 X ¥
Flow Navigator
~ PROJECT MANAGER
Sources ? 00X
£} Settings
Qa = & + e
Add Sources
e Design Sources (1)
Language Templates
whd andx(nonsense) (nonsense.vhd)
T IP Calalog y Constraints
> Simulation Sources (1)
~ IP INTEGRATOR
Create Block Design
Open Block Design
per o Compile Order
Generate Block Desig
Source File Properties ? 00 X
v .
SIMULATION @ nonsensevhd -3
Run Simulation -
+' Enabled
v RTL ANALYSIS Location: C:UsersiwdriDocuments/
> Open Elaborated Design Type: VHDL |I|
— v
4 ¥
v SYWNTHESIS | oommmmmmmmmmremomoromsosoonsnmnnnsnnnnneen
General Properiies
P Run Synthesis
Open Synthesized Design Tcl Console Messages Log Reports
Q = ¢ +
v IMPLEMEMNTATION
Name Constraints  Status
Run Implementation
> s - synth_1 constrs_1 Mot started
> OpenImplemented Design impl 1 constrs 1 Mot started

- O X
Ready
Default Layout v
? X
Project Summary X | nonsensevhd % 00
Q & B B N/ B Q9
| | LIBRERY IEEE ; ~N
2 | USE IEEE.STD LOGIC 1164.RLL ;
4 . ENTITY andx IS
5 PORT (a IN STD_LOGIC ;
& b : IN STD_LOGIC ;
7. c : IN STD_LOGIC ;
g d IN STD_LOGIC ;
a e IN STD _LOGIC ;
10 cutput : OUT STD_LOGIC) ;
11 END andx ;
13 FRCHITECTU'RE nonsense OF andx IS
15 ©  SIGNAL templ : std logic ;
16 SIGHAL temp2 : std legic ;
| BEGIN
! templ <= a AND b AND c ;
| temp2 <= d AND e ;
| output <= templ AND tempZ ;
. ~
< >
Design Runs ?_00
%

WNS  TWS WHS THS TPWS  Total Power Failed Route
~
~

>
13:0 Insert VHDL




ou didn’t create your VHDL

source file ahead of

time, you can use the GUI to create one

¢ example - [C/Users/wdr/Documents/VHDL/260/exarmple/examplexpr] - Vivado 2017.1 - O X
File  Edit Flow Tools Layout  View  Help Quicl Ready
h‘ BE B X P‘ | L - I )’ 4 Default Layout v
Flow Navigator ? X
~ PROJECT MANAGER

Sources ? 00X Project Summary * | monsense.vhd b 00

£} Settings
a z & + e |a X B B/ B9

Add Sources

Language Templates

4F IP Catalog

~ IP INTEGRATOR
Create Block Design
Open Block Design

Generate Block Desig

v SIMULATION

Run Simulation

v RTL ANALYSIS

> Open Elaborated Design

v SYNTHESIS
P Run Synthesis

A

pen Synthesized Design

¥ IMPLEMENTATION
P RunImplementation

> Open Implemented Design

4 >

e Design Sources (1)

whd andx(nonsense) (nonsense.vhd)
> Constraints

> Simulation Sources (1)

Source File Properties ? 00 X 1

@ nonsensevhd o) .
+' Enabled 1
Location: C:UsersiwdriDocuments/\

Type: VHDL |I|

— ~

Compile Order 10

| LIBRRRY IEEE ; ~N
| USE IEEE.STD_LOGIC 1164.RLL ;

ENTITY andx IS

PORT (a : IN STD_LOGIC ;
b : IN STD_LOGIC ;
c : IN STD_LOGIC ;
d : IN STD_LOGIC ;

e : IN STD LOGIC ;
cutput : OUT STD_LOGIC) ;
END andx ;

FRCHITECTU'RE nonsense OF andx IS

SIGHAL templ :
SIGHAL temp2 :

std_legic ;
std_legic ;

BEGIN
templ <= a AND b AND c ;

tempZ <= d AND & ;
output <= templ AND tempZ ;

General Properiies ¢ 3 -
Tcl Console | Messages | Log | Reports | Design Runs  x ?_00
a = £ + %
Name Constraints  Status WNS  TWS WHS THS TPWS  Total Power Failed Route
- synth_1 constrs_1 Mot started -
impl 1 constrs 1 Mot started ~
>

13:0 Insert VHDL




You have to synthesize your design before you
can simulate it!

’
File Edit Flow Tools Window Layout View Help Ready
E‘ B X D‘ i O X )3 Default Layout v
Flow Navigator PROJECT MANAGER - example ? X
v PROJECT MANAGER i
Sources ? 001 X Project Summary * | monsense.vhd * 00
£} Settings
alzles + & Q X B B 4/ E Q
Add Sources . -
v Nesion Sources (11 , LIBRRRY IEEE ; -
Language Templates 4 Launch Runs % LOGIC 1164.RLL ;
IF P Catalog g
Launch the selected synthesis or implementation runs. ‘ : IN STD LOGIC ;
v IPINTEGRATOR e i
: IN STD LOGIC ;
Create Block Design : IN STD_LOGIC ;
Launch directory. | 50 =Default Launch Directory= hd - TN STD LOGIC :
Open Block Design Lt : OUT STD LOGIC) ;
Generate Blos Options
# Launch runs onlocal host  Numberof jobs: 4w honsense OF andx IS
~  SIMULATION
Generate scripts only bl @ std logic :
Run Simulation b2 @ std logic ;
v RTL ANALYSIS Don't show this dialog again
> Open Elaborated Design AND b RND c ;
IND & ;
Eempl AND temp2 ;
S oaa =] T R D 3 )
General Properies < 5
Open Synthesizegs Tcl Console Messages Log Reports Design Runs ¥ ?_00
a = = + %
~ IMPLEMENTATION
> Name Constraints ~ Status WNS  TNS WHS THS TPWS Total Power Failed Route
Run Implementation ~
P ~ synth_1 constrs_1 Mot started
> Open Implemented Design impl 1 constrs 1 Mot started ~
>




you are just trying to simulate your design, you
can select “Cancel” once you get a successful
synthesis: No need to implement the design!

Synthesis Complete <

File Edit Flow Tools  Window Layout  View  Help Quick Ac

!‘.‘.‘ B b 4 b‘ L LI « T )3 Default Layout v
PROJECT MANAGER - example ? X
~ PROJECT MANAGER . _ i
Sources ? _0OD0 X Project Summary » | nonsense.vhd " 200
£} Settings
Qa = & + & Q & B B N/ B Q9
Add Sources -
~ = Design Sources (1 L LIBRARY IEEE ;
Language Templates 2 USE IEEE.STD LOGIC 1164.RLL ;
@& andx(nonsense) (nonsense.vhd) . - -
T IP Calalog y Cor Synthesis Completed ¥ 0¥ andx IS
> Sim RT (a : IN STD_LOGIC ;
v IP INTEGRATOR ° | T STD_LOGTC ¢
o Synthesis successfully completed. c : IN STD_LOGIC ;
Create Block Design d : IN STD_LOGIC ;
Next : IN STD _LOGIC ;
Hierarch : OUT STD_LOGIC) ;
@Bunlmplementation pndx ;
Source Fi Open Synthesized Design TECTURE nonsense OF andx IS
~  SIMULATION . i
e nonse fiewitenos GNAL templ : std logic ;
Run Simulation GNAL temp2 : std legic ;
/ Enab Dont show this dialeg again -
T
v RTL ANALYSIS Location
» Open Elaborated Design Type: mpl <= a AND b END c ;
mpZ <= d AND & ;
< >v 22 output <= templ AND tempZ ;
v SYNTHESIS 23 .
General Properiies ¢ 3
P Run Synthesis
» Open Synthesized Design onsole Messages Log Reports Design Runs x ?_00
a = £ + %
v IMPLEMEMNTATION
Name Constraints  Status WNS TNS WHS THS TPWS Total Power
Run Implementation ~
> s ~ of synth_1 constrs_1 synth_design Complete!
> Open Implemente gn impl 1 constrs 1 Mot started ~
< >




Run the simulator by right clicking on the
“Run Simulation” menu item

¢ example - [C/Users/wdr/Documents/VHDL/260/ example/examplexpr] - Vivado 2017.1 - [m] X

File  Edit Flow Tools Window Layout View Help Quicl Synthesis Complete v

E‘ B X ." Woa = )4 Default Layout ~
Flow Navigator — e S PROJECT MANAGER - example ? X
v PROJECT MANAGER 2

Sources ?_00X Summary »*  nonsense.vhd x 00
£} Settings
Q = £ + o x B B 4/ B Q
Add Sources
LIBRARY IEEE ; i

- Design Sources (1)

Language Templates USE IEEE.STD_LOGIC 1164.ALL ;

andxinonsense) (nonsensevhd

%F IP Catalog » [ Constraints ENTITY andx IS
> Simulation Sources (7 BORT (= : IN STD_LOGIC :
v IP INTEGRATOR B : IN STD_LOGIC ;
c ¢ IN STD_LOGIC ;
Create Block Design d : IN $TD_LOGIC ;

: IN STD LOGIC ;
utput : OUT STD_LOGIC) 7

Open Block D

&

Hierarchy | Libraries  Compile Order

Generate Block " ' END andx 7
Source File Properties ? 00X 13 [J ARCHITECTURE nonsense OF andx IS
v SIMULATION " !
_ @ nonsensevhd o SIGHAL templ : std logic ;
Run Simulation ~ SIGNAL tempZ : std legic ;

Run Behavioral Simulation

BEGIN
v RTL AMAL H]
Run Post-Synthesis Functional Simulation ershvdrDocumenis
templ <= &
> Openl Run Post-Synthesis Timing Simulation _JL IZI mp" N
[ tempZ <= d 2
5 output <= templ AND templ ;
~ SYNTHES prToTmmmmmmmmmmmmmeeey -
< >
P Runs, e
» Open Synthesized Design TclConsole | Messages Log | Reports | Design Runs x ?_00G
Q = = + %
~ IMPLEMENTATION
Name Constraints  Status WNS THNS WHS THS TPWS  Total Power
Run Implementation ~
> P ~ of synth_1 consirs_1 synth_design Complete!
> Openimplemented De impl 1 constrs 1 Mot started ~
>

Vivado Simulator




The simulator will take a

initialize

minutes for

few seconds to
nig designs

’
File Edit Flow Tools Window Layout View Run Help
&, B P, B & X ¥ 4 » x 10w v[E
= SIMULATION - Behavioral Simulation - Functional - sim_1 - andx
v PROJECT MANAGER
Objects Untitled 1
£} Settings .
aQ = Q & o W @ a X
Add Sources
Language Template
aueg P o andx ha U |
- Name Value
*F |P Catalog i b u 1 m
mec u | u
~ IP INTEGRATOR i d u | c u
Create Block Desigr e u | u
@ output U | s Ju
% temp1 u | u
’ % temp2 u | | I
qu
v SIMULATION
Run Simulation
~ RTL ANALYSIS
> Open Elaborated De
4 * 4 ¥ < » 4
* SYNTHESIS Tel Console
P Run Synthesis v | - o
Q = £ Il B E @
> Open Synthesized D : run 1000ns
INFO: [USF-K5im-96] ESim completed. Design snapshot "andx behav' loaded.
v IMPLEMENTATION INFO: [USF-X3im-57] XS5im simulation ran for 1000ns
’ launch simulation: Time (s): cpu = 00:00:04 ; elapsed = 00:00:10 .
P RunImplementatior
<
> Openimpleme
~

Memory (MB): peak = 940.156 ; gain = 0.000

Synthesis Complete o

(! Default Layout v

~ 4

Sim Time: 1 us




Force the initial stimulus values by right
clicking on each input in the “Objects” menu

¢ example - [C/Users/wdr/Documents/VHDL/260/ example/esxamplexpr] - Vivade 20171 - [m] X
File Edit Flow Tools Window Layout View Run Help Synthesis Complete v
"i‘ = D-‘ | Y « S ¥ 4 » » 10 | us w X C Default Layout v

SIMULATION - Behavioral Simulation - Functional - sim_1 - andx
v PROJECT MANAGER A
Objects Untitled 1
£} settings .
Q = Q 4 Q W @ @ ¥ = M M = o2 o4 &
Add Sources
L. T lat .
anguage Template 2 andx 2 u |
- Name Value
" IP Catalog b u |
B u | Go To Source Code
v IP INTEGRATOR ihd U | Show in Object Window
Create Block Desigr the u | Report Drivers
[ output U | Force Constant..
1% temp1 u l Force Clock..
U temp2 U | Remove Force
~  SIMULATION cut
Run Simulation Copy
v RTL ANALYSIS Delete
> Open Elaborated De Find... ~
> < LI >
Find Walue...
v SYNTHESIS Tel Console Select All
P Run Synthesis - - -
Q = £ Il B E @
> Open Synthesized D 3 run 10008s =
INFO: [USF-X5im-%€] X5im completed. Design snapshot )
v IMPLEMENTATION INFO: [UsF—XSiP—ﬁ?] ).{Sim simla:lcn_x_:al:x f?r 1000ns Rename i ) -
launch_simulation: Time (s): cpu = 00:00:04 ; elapsed ; gain = 0.000
P Run Implementatior Name » ~
< 2
> Openimp
v Signal Color 3
Force Constant Sim Time: 1 us




(i

For this example, sigha

”is forced to logic O

/
File  Edit Flow Tools Window Layout Yiew Run  Help Synthesis Complete J
'-" B ." LI - BN ¥ 4 » 10 us v X o Default Layout ~
Flow el SIMULATION - Behavioral Simulation - Functional - sim_1 - andx
~ PROJECT MANAGER _
Objects Untitled 1
£} Seftings .
Q = Q & QO W @ & X < 4 M = 2 4 &
Add Sources
Name Mame Value 1~
Language Template 2 andx fi2 # Force Constant: /andx/a
4F IP Catalog By
3 Enter parameters below to force the signal to a constant
value. Assignments made from within HDL code or any ‘
~ IP INTEGRATOR ¢ previously applied constant or clock force will be overridden
Create Block Desigr e
'":J Signal name landy/a
‘@t
1 Walue radix Hexadecimal ~U
e
Eorce value: | U|
~ SIMULATION
Run Simulation Starting after time offset: | Ons
Cancel after time offset
~ RTL AMALYSIS
» Open Elaborated De
2 <
~ SYNTHESIS Tcl Console ges
P Run Synthesis - - —
Q =z = Il B E @
» Open Synthesized D & run 1000ns ~
INFO: [USF-E5im-96] XSim completed. Design snapshot 'andx behav' loaded.
~ IMPLEMENTATION INFO: [USF-X3im-57] XSim simulation ran for 1000ns
’ launch simulation: Time (s): cpu = 00:00:04 ; elapsed = 0:10 . Memory (MB): peak = 940.15%6 ; gain = 0
P Run Implementatior ©
< bl
> Open Implemente
Sim Time: 1us




Run the simulator for 10 ns by typing
“Run 10 ns” in the TCL Console

¢ example - [C/Users/wdr/Documents/VHDL/ 260/ exarmple/examplexpr] - Vivado 2017.1 - [m] X
File Edit Flow Tools Window Layout View Eun Help Synthesis Complete o
L I - B ¥ 4 » kb 10]us v X e Default Layout v
¥ SIMULATION - Behavioral Simulation - Functional - sim_1 - andx
~ PROJECT MANAGER X
Objects Untitled 1
£} Seftings N
a = Q & QO H @ g X « 4 = o4 &
Add Sources
Language Template 2 andx B a 0 !
- Name Value
*F IP Catalog b 0 |
u
e 0 | U
v |PINTEGRATOR thd 0 | U
Create Block Desigr the 0 | v]
—_— £ output u 1
o % temp1 u | 1& output V]
Ge % temp2 U ] tempr | u
% temp2 u
v SIMULATION
Run Simulation
~ RTL AMALYSIS -
> Open Elaborated De w
4 * 4 P 4 > ¥
¥ BYNTHESIS Tel Console
P Run Synthesis v | - o
Q = £ I B E @
> Open Synthesized D rce {/fandx/c} -radix hex {0 0Ons} 4
rce {/andx/d} -radixz hex {0 Ons}
v IMPLEMENTATION ree {/andx/e} -radix hex
P Run Implementatior -
— >
2 Openimple |x:unlD nsl )
—— Sim Time: 1 us




Use the zoom “magnifying glass” controls to
adjust the simulation display

¢ example - [C/Users/wdr/Documents/VHDL/260/ example/examplexpr] - Vivade 2017.1 - O x
File Edit Flow Tools Window Layout Wiew Run Help Synthesis Complete vy
"i‘ D‘ i & X X 4 » r 10 us v E C Default Layout v
T ETEG e S s SIMULATION - Behavioral Simulation - Functional - sim_1 - andx

v PROJECT MANAGER

Ob Untitled 2
£} Settings .
a = Q £ |Q B @ Q I < 4 M = 2 4 &
Add Sources
Name Name
L: T lats
anguage Template 2 andx o a
4F IP Catalog b
thc
v P INTEGRATOR th d
Create Block Desigr e
[ output
% ternp1 m output
& temp?2 .w-lemp'l
& temp2
v SIMULATION
Run Simulation
v RTL AMALYSIS
> Open Elaberated De
< > <
v SYNTHESIS Tcl Console
P Run Synthesis v | = _
Q = s I B B @
> Open Synihesized D add forece [/andxu/d} -radix hex {0 Ons} i
add force [/andx/e} -radix hex [0 Ons}
v IMPLEMENTATION Tun 10 ns
» RunImplementatior >
< ?
> Openlmp
Sim Time: 1010 ns




Force additional stimulus values by right
clicking on inputs in the “Objects” menu

4
File Edit Flow Tools Window Layout View Run Help Synthesis Complete J
= D-‘ L T « T ¥ 4 » r 10 us v ¥ (i Default Layout v
SIMULATION - Behavioral Simulation - Functional - sim_1 - andx
~ PROJECT MANAGER i
Ob Untitled 2
£+ Seftings N
a = Q 4 O H @ a9 i < KM
Add Sources
Mame Mame val ™
Languzge Template o andx tha #  Force Constant /andx/e
TF IP Catalog i
B c Enter parameters below to force the signal to a constant
value. Assignments made from within HDL code or any ’
v IPINTEGRATOR i d previously applied constant or clock force will be overridden.
Create Block Desigr e
i out
Jlﬂ Signal name land/e
@ tem
Value radix Binary w
@ tem
Force value: 1
~ SIMULATION
Starting after time offset: | Ons
Run Simulation - 2
Cancel after time offset
¥ RTL ANALYSIS
» Open Elaborated De
>| e o |
¥ BYNTHESIS Tcl Console es
P Run Synthesis v | = .
Q x £ Il B B o
> Open Synthesized D add_force [/ands/e} -radix hex [0 Ona} ~
run 10 ns
~ IMPLEMENTATION add_force [fandx/d} -radix bin {1 Ons}
P Run Implementatior =
4 ¥
> OpenImp -
Sim Time: 1010 ns




Run the simulator for an additional 10 ns after
changing stimulus values using the TCL Console

¢ example - [C/Users/wdr/Documents/VHDL/ 260/ example/examplexpr] - Vivado 2017.1 - [m] X
File Edit Flow Tools Window Layout View Run Help Synthesis Complete v
=, >, B g = ¥ 4 »r » 10 us v X (] Default Layout v

v SIMULATION - Behavioral Simulation - Functional - sim_1 - andx
~ PROJECT MANAGER
Ob Untitled 2
£} Seftings .
Q = Q & | B @ X < | M o= o2 4 L
Add Sources
Name Name Vah ™
Language Template 2 andx o a 0
¥ |P Catalog B b 0
e 0
¥ |PINTEGRATOR i d 1
Create Block Desigr the 1
Joe i@ output 0
& tempi 0
- l & temp2 1
~ SIMULATION
Run Simulation
~ RTL ANALYSIS
> Open Elaborated De
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You can unlock the simulation window from
the Vivado GUI




If you force all inputs to ‘1’, the output will go
high after you run an additional 10 ns!
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Open the Elaborated Design produced by the
Synthesizer to see what your VHDL implied!
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Open the Synthesized Design and view the

schematic: A single LUT!
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Expand the Schematic so you can see the “6

|/O Ports” option; select it to view the pins
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Assign the pins to SW(4:0) and LD(0) using
the documentation for the demo board
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Make sure you use LVCMOS33 as discussed in

class as the 1/O standard!
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When you save the design, you will be
orompted for a constraints file name
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When you save the design, you will be
oted for a constraints file name

orom

’
File  Edit Flow Tools Window Layout View  Help Quick Act Synthesis Complete ~
=, b o~ =] & p ¥ H O o X ¥ Default Layout v
Flow Navigator = [ SYNTHESIZED DESIGN * - xc7a100tcsg324-1 (active) ? X
Sour Nx 2 _ OO Project Summary X | Device x| nonsensewhd X Schematic X 00
v SYNTHESIS .
: = A o e X & O = C 7cCls
P Run Synthesis
| o
* Open Synthesized Design| ;' Save Constraints X
Constraints Wizard
Select a target file to write new unsaved constraints to. Choosing an existing file will update
Edit Timing Constraints  that file with the new constraints.
put INST O
W SetUpDebug o O ouout
® Report Timing Summa ® Create anewfile o
Report Clock Metworks File type: -
Report Clock Interactio i
File name |examp|e|
Report Methodology
File locatio roject= A
Report DRC
?_0O0
Report Moise —~
(2)
Report Utilization -
Weco Vref  Drive 5t
& Report Power | <d output OUT H17 hd o 15 LVCMOS33* ¥ 3300 12 ~
¥4 Schematic B a IN J15 v [/ 15 LVCMOS33* ~ 2300
B b IN L16 v v 14 LVCMOS33* v 3300
v IMPLEMENTATION B c IM M13 hd o 14  LYCMOS33 ¥ 3300
X & d IM R15 hd o 14 LYCMOS33* ~  3.300
» Run Implementation
- e M R17 A + 14 LVCMOS33* > 3300 =
> Openlmplemented Design | >
Cells in"Schematic’ (7). * 10 Ports in "Schematic' (6) >
~

Save the constraints for the current design




The synthesis will now be out of date because of
your pin assignments and 1/O standard selection
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Run synthesis again...
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his time, run select
emenation” by clicking “OK”
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Select “Open Implemented Design” once
place and route finishes
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After looking at Reports, select
“Generate Bitstream”

¢ example - [C/Users/wdr/Documents/VHDL/260/example/examplexpr] - Vivado 2017.2.1 - [m] *
File Edit Flow Tools Window Layout View Help Implementation Complete v
E‘ a b‘ 8 H o 8 > Default Layout -
Flow Navigator o B IMPLEMENTED DESIGN - xc7a100tcsg324-1 (active) ? X
~
& Report Power Sources | Netlist ?_0O0 Project Summary % Deu =200
Y4 Schematic Utilization Post-Synthesis | Postdmp ~
= A bl
A andx Grap
~ IMPLEMENTATION 4
¥ Nets (12) LD
) 1"
P RunImplementation R Leat Cells (7) "’ 3:
o
~ Open Implemented Design | I I I
25 a0 75
Constraints Wizard
Utilization (%)
Edit Timing Constraints
Properties ? 00X
© Report Timing Summary
o
Report Clock Metworks
Report Clock Interaction Select an object to see properties 7 5 %
Report Methodology
TclConsole | Messages |Log | Reports | Design Runs | Power | DRC | Timing X ? 00
Report DRC
- -~ »
= | 5 Design Timing Summa
Report Moise Q - e g g v
o General Informatio -
Report Utilization Timer Settings Setup Hold Pulse Widt]
% Report Power Design Timing Sut Worst Negative Slack (WNS):  NA Worst Hold Slack (WHS): NA Worst P
"4 Schematic » [= Check Timing (0} Total Negative Slack (TNS):  NA Total Hold Slack (THS): NA Total PL
User Ignared Path: Mumber of Failing Endpoints:  NA Mumber of Failing Endpoints:  NA Numbe
v PROGRAKAND DEBUG Unconstrained Pat Total Mumber of Endpoints: NA Total Mumber of Endpoints: NA Total M
| G | >
> OpenHardware Manager Timing Summary - impl_1 (saved)
~
Generate a programming file after implementation




Clock “OK” at the info screen...
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When Generate Bitstream finishes, select

“Open Hardware Manager”
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After plugging in the Digilen
otop or PC, select “

your |3

FPGA board to
pen Target”
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Once the FPGA is programmed, you can test
vour design using the switches and LEDs!
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	Create your source using a text editor:�example.vhd
	Run Vivado and select�“Create New Project”
	Read the info screen and click “Next”
	Select the project directory and name your project
	Select “RTL Project” and click “Next”
	This is a very important step!
	Select “Add Files” from the “Add Sources” GUI:�Make sure you don’t check “Copy sources into project!”
	Navigate to your project directory and select your source example.vhd file, then click “OK”
	Make sure the Target and Simulator Language is set to VHDL, then click “Next”
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	Select the FPGA used on the CSE 260M demo board (Xilinx Artix 7 xc7a100tcsg324-1)
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	The Vivado Project Manager allows you to view and edit your source file
	If you didn’t create your VHDL source file ahead of time, you can use the GUI to create one
	You have to synthesize your design before you can simulate it!
	If you are just trying to simulate your design, you can select “Cancel” once you get a successful synthesis: No need to implement the design!
	Run the simulator by right clicking on the “Run Simulation” menu item
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	Force the initial stimulus values by right clicking on each input in the “Objects” menu
	For this example, signal “a” is forced to logic 0
	Run the simulator for 10 ns by typing�“Run 10 ns” in the TCL Console
	Use the zoom “magnifying glass” controls to adjust the simulation display
	Force additional stimulus values by right clicking on inputs in the “Objects” menu
	Run the simulator for an additional 10 ns after changing stimulus values using the TCL Console
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	Expand the Schematic so you can see the “6 I/O Ports” option; select it to view the pins
	Assign the pins to SW(4:0) and LD(0) using the documentation for the demo board
	Make sure you use LVCMOS33 as discussed in class as the I/O standard!
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	When you save the design, you will be prompted for a constraints file name
	The synthesis will now be out of date because of your pin assignments and I/O standard selection
	Run synthesis again…
	This time, run select�“Run Implemenation” by clicking “OK”
	Select “Open Implemented Design” once place and route finishes
	After looking at Reports, select�“Generate Bitstream”
	Clock “OK” at the info screen…
	When Generate Bitstream finishes, select “Open Hardware Manager”
	After plugging in the Digilent FPGA board to your laptop or PC, select “Open Target”
	Select “Program device” after you see the Hardware Manager connect to the FPGA
	Once the FPGA is programmed, you can test your design using the switches and LEDs!

