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1. AlEFm T H
1) X ST E AR T I Vivado 2017.1, B%CE & T T 465> P A £ 7 >Xilinx Design
Tools> Vivado 2017.1>Vivado 2017.1

HLr Editions . AULPROGRAMMASLE.

Quick Start

Create Project >

Open Project >
Open Example Project >
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3) M T TME M, st Next 482k,

) .
e AR T — =
Create a New Vivado Prnject

[
VlVADO 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. Mext, 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

ALL PROGRAMMABLE.

@ < Bacl

4) KRBT LARIH A 44 ' flow_led’, A BE TRE ¥ 3CIFYE,  midi Next 484E.

Project Name

Enter a name for your project and specify a directory where the project data files will be stored ‘
Project location: | C:Vivado E

/| Create project subdirectory |

Project will be created at. C:/VivadofMow_|ed

www.digilent.com.cn 24 page(s) Page 3
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5) #id— 1 RTL L2, 23 ‘Do not specify sources at this time’ 5G AN s b SC A,
R Next 4845,

¢ 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 at this time

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

10 Planning Project
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

6) ,@\EE Board, 7EMZRMEM A Basys3’, #k#f Basys3 KM, ridi Next 4k%k,
TE B 7 E 223 Digilent board files.

# MNew Project

Default Part

Choose a default Xilink part or board for your project This can be changed later ‘

Select {8} Parts | [ Boards

~ Filter/ Preview

Vendar. All ~
Display Name: | All w
Board Rey: Latest ~

Reset All Filters

Search: | (1 match)

Display Name Vendor Board Rev  Part 110 Pin Count  Fil
| @ Basys3 digilentinccom  C.0 {8 xc7a35icpg236-1 236 1.1

< ¥

Mo Board Connectors

@

nish Cancel
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7) HAHRAE B ICiR )G i Finish 56 LA H H 2 .

-
¢ New Project

——

===

VIVADO!

HLx Editions

& XILINX

ALL PROGRAMMARLE.

©)

New Project Summary

o Anew RTL project named flow_led will be created.

© The default part and product family for the new project:

Default Board: Basys3
Default Part: xc7a35tcpg236-1
Product: Arix-7

Family: Artix-7

Package: cpg236

Speed Grade: -1

To create the project, click Finish

2. IR S

1) 52 TR f5 23 i~ LT, £ Flow Navigator HEJF Project Manger,
At Add Source FsINIE A

IS

¥ Flow_led - [C:/Vivado/fiow.led/fow._led:xpr] -

File Edit Flow Tools Window Layout View Help Q- Quick Access Ready
[~ | B LI - T == Default Layout v
4 P
Flow Navigator PROJECT MANAGER - flow_led ? X
~¥ PROJECT MANAGER
Sources ? _ 00O X Project Summary 200 X
£} settings ~
a =z|= |+ & )
Settings Edil
L. DesignSources .0
Language Templates Hierarchy = Libraries Compile Order Project name: flow_led
¥ |p catalog Project location: C:Vivadofflow_
Properties. 2 _ 00 X Product family: Artix-7
¥ IP INTEGRATOR o Project part Basys3 (xc7a3!
Create Block Design Top module name Not defined
Select an objectto see properties < >
Open Block Design
Generate Block Design Tcl Console Messages Log Reports Design Runs X 2 _0O0B
Q = £ %
¥ SIMULATION Name Constraints ~ Status WNS  TNS WHS THS TPWS TotalPower Failed Route
Run Simulation ~ [ synth_1 constrs_1 Mot started
> impl_1  constrs_1 Mot started
~ RTL ANALYSIS
» Open Elaborated Design
~ SYNTHESIZ < >
S
www.digilent.com.cn 24 page(s) Page 5
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2) % FEAdd or create design source’, i Next 4k4E.

3) A Create File 8{ &'+ 5, %L+ 'Create File',

r — - =
#  Add Sources

=)

VIVADO!

= This guides you through the process of adding and creating sources for your project
HLx Eitions

Add or create constraints

* Add or create design sources

Add or create simulation sources

£ XILINX

4 AddSources - - —

==

Add or Create Design Sources

Specify HOL, netlist, Block Design, and IF files, or directories containing those file types ta add to your project. Create a new source file on [
disk and add it to your project.

+

Pl
Add Files
Add Directories..

Create File.

Use Add Files, Add Directories or Create File buttons below

Add Files | | Add Directories ||| Create File |I

4) TEFRH 1) 5 D U 44 flowing_led’,  fiili OK.

-

-
#  Creste Source File ﬁ

Create a new source file and add it to your

project. ‘
File type: 8 Verilog ~
File name: || flowing_led|
File location: | & =Local to Project= ~

©

www.digilent.com.cn
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B) BRI S QI INEI S, middy Finish 5o

disk and add it to your project.

+

4

Index MName Library Location

@ 1 flowing_ledv  xil_defaultlio  <Localto Project=

AddFiles | | Add Directories | | Create File

- ™
4 Add Sources — - —— g
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 ‘

Cancel

6) E 5 AT RO SCBREER A A s 1, Ry OK 4848

" e
¢ Define Module

S

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

For each port specified:
M3B and L3B values will be ignored unless its Bus column is checked.
Ports with blank names will not be written.

Module Definition

Module name: | flowing_led

IO Port Definitions

+ - 1t

PortMame  Direction Bus MSB LSB
clk input

rst input w

Iled output v 15 0

©

L

Cancel

www.digilent.com.cn
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7) £ Source 1 JEFF Design Sources, XLili flowing_led #] 7 ‘flowing_led.v' 314

§ Monted - (cAvvado/mon st “Viado 2017, e S
Fle Edt Flow Tools MWindow Layout View Help | Q- QuickAccess -
= | I - B Default Layout -
s PROJECT MANAGER - low_led 2?2 %
Sources 5 _ O x  Project Summary 200 X
a = & + o -
Seftings  Edit
D
aaaaaaaaaaaaaaaaaaaa ject name: ow_l
T P Catalog roject CiNivadoffow,
raries Compile Order ~ Productfamily A7
' IPINTEGRATOR E 733510002361
ggggggggggggggg - Properties ?_0O@X Top module name:  floning_led
o Target language Veri
Simulator | Mixed
' SIMULATION (227 (R
““““““““““““ TciConsole | Messages | Log |Reports |DesignRuns  x _oo
Q' z s + %
Wi Wi TPWS W FF BRAMs URAM DSP Stat Elapsed Strate:

8) 1t flowing_led.v' 3L A 48 rE ST T i N\ Hi g 11

REBLTE, 7RSO A AR GRS o
225 5

‘timescale 1ns / lps
module flowing light (
input clk,
input rst,
output [15:0] led
) ;

reg[23:0]cnt _reg;
reg[15:0]1ight reg;

always@ (posedge clk)
begin
if(rst)
cnt reg<=0;
else
cnt reg<=cnt reg+l;
end

always@ (posedge clk)
begin
if(rst)
light reg<=16'h0001;

else if(cnt reg == 24'hffffff)

begin

if (light reg == 16'h8000)

light reg<=16'h0001;

else

light reg<=light reg<<l;

end
end

\\\\\\\\\\\\

PR B L) Ty
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assign led = light reg;

endmodule

NS Ctrl+S R4 .

3. WINZIHSCAF

7F Vivado 2017.1 FF wFh 7 T LA N2 9 A,
Planning hgg, H—MEFEL R, FIFMALIRGL . TS 5

T2 R SCA BT 32 R
a) f# ] Vivado 1/O Planning ¥s % 044
1) 7£ Flow Navigator #* &1 d7‘Run Synthesis’sf LFE#E4T 42

(' ottt o oo - a2 = e |

File Edit Flow Tools Window Layout \View Help Q- Quick Access Ready
= - BB X »r E & 3 )3 5= Default Layout -
7 a
Flow Navigator E s PROJECT MANAGER - flow_led ? X
Language Templates
Sources 2 _00 X Project Summary x flowing_led.v x 200
IF P Catalog
Q = 2 + L] - X B B / E Q
~ 23 B ~
~ IPINTEGRATOR v Designsources(l) 3 |3 Fmodule flowing led(
input clk,
Hi h; Libi C le Ord
Create Block Design ierarchy | Libraries ompile Order N
e Bk el cutput [15:0] led
Open Block Design S TR > mE )
Generate Block Design @ flowing_ledy o regl[23:0lent_reg:
. regl15:0)light_reg:
< b
¥ OSIMULATION [ s e e m s e s e -
General  Properties < el A e ol N
Run Simulation
Tcl Console Messages Log Reports Design Runs x ?_00O
~ RTLANALYSIS - .
Q = = + %
> Open Elaborated Design
Name Constraints ~ Status WNS TNS WHS THS TPWS TotalPower Failed Routes
~ [> synth_1 constrs_ 1 Not started
v SYNTHESIS
»impl_1  constrs_1 Not started
P Run Synthesis
> Open Synthesized Design
< >
530 Insert Verilog

2) fEHBONBE,

M OK JHih4

-
J  Launch Runs

o |

Options

Launch the selected synthesis or implementation runs

Launch directory: | &3 <Default Launch Directory> v

# Launchruns on local host  Number of jobs: | 2«

Generate scripts only

Don't show this dialog again

/

H—»

T

—F 2 {# A Vivado 1/0
MH

www.digilent.com.cn
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e Y
Synthesis Completed ﬁ

o Synthesis successfully completed.

Next

Run Implementation

(®) Open Synthesized Design

View Reports

Dont show this dialog again

Cancel

LRESERUR, ERTIFSRGRNER, Hidi OK&E .

4) MBI NFE B G0 AR, R A I S A] BAAE TS TR A

Layout>l/O Planning.

—— —
¢ flow_led - [C:/Vivadoffiow._led/flow_led.xpr] - Vivada 201 F=rE—=—
File Edit Flow Tools Window | Layout | View Help Quic} Synthesis Complete v
E" B X Default Layout & Z ¥ /0 Planning ~
Flow Navigator T 2 _ B0 i Planning (active) ? X
Language Templates B Floorplanning
Sot aints x 2 _00 Package x Device =S 200
¥ IP Catalog Debug
Q Timing Analysis o
™ IPINTEGRATOR v Save Layout As...
Create Block Design ~
Open Block Design Drg AE” folder to setiunset Internal ™
: VR “
Generate Block Design
Sot Reset Layout legions 2 _00n
> SIMULATION @ flowing_ledy o
Run Simulation °
S — >
General Properties
~ RTLAMALYSIS
> Open Elaborated Design Tcl Console Messages Log Reports Design Runs Package Pins 10 Ports x ? _0O0
a z &£ = + 4 o
™~ SYNTHESIS
Mame Direction Board PartPin  Board PartInterface  MNeg Diff Pair  Package Pin  Fixed Bank
P Run Synthesis © - Alparts (1) &
~ Open Synthesized Design > @ led (16) ouT
Constraints Wizard qr— A o
Load

www.digilent.com.cn
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5) fEA47 R 7k i ik o 1/0 Ports — 2, 76X N (IS 5 )5 1 i A\ X B (1) Basys
3 FPGA 5| ibr5, mEX N HH-FiriE, Basys 3 {fiH LVCMOS33(3.3V)
) PR

Flle Edt Flow Tools Window Layout View Help O Ou Syntnesis Complete </

= W o« B ® p W OH B & X =2 10 Planning ~
Flow Navigator PS8 SYNTHESIZED DESIGN * - xc7a35tcpg236-1 (active) ? X
Language Templates ™
TelConsole | Messages | Log | Reports | Design Runs | PackagePins | O Ports X 2 _&0n
TF IP Catalog .
Q & 4+ A ]
v |PINTEGRATOR Name Direction  Board PartPin  Board PartInterface  Neg Diff Pair | Package Pin | Fired  Bank | 1O std Voco  Vref  Drive Strength  Slew Type
<@ led15]  QUT =] v | v 35 | Lvchos3x ~ | 2300 12 - oslow v
Create Block Design
<@ led[14] OUT P1 v v 35 | LVCMOS33* = | 3300 12 v SLow  ~
<@ led13]  QUT N3 v | v 35 | Lvchos3x - | 2300 12 - SLOW -
<@ led12] OUT P3 v v 35 | LVCMOS33* ~ | 3300 12 v SLow v
<@ led[11]  OUT u3 v | 34 | Lvcmos3y ~ | 3300 12 ~ sLow -
¥ SIMULATION <@ led[10] OUT w3 v v 34 | LVCMOS33" ~ | 3300 12 v SLow v
Run Simulation @ ledqg  OUT va v | ¥ 34 | LVCMOS33 ~ | 3300 12 - SLOW -
@ leds]  ouT vis, v | 7 14 | Lvchios3z ~ | 3300 12 v slow  ~
~ RTL ANALYSIS @led7]  oUT Vs v | ¥ 14 | LVCMOS33* ~ | 3300 12 - SLOW -
> Open Elaborated Design @ leds]  OUT [ 14 | Lvchios33 ~ | 3300 12 v slow  ~
< led[5) out u1s v v 14 | LVCMOS33* - | 3300 12 v SLOW  ~
© STITESE @ led4)  ouT wis v | v 14 | Lvchios33 ~ | 3300 12 v slow  ~
< led[3) out V19 v v 14 | LVCMOS33* - | 3300 12 v SLOW  ~
P Run Synthesis
<@ led2) our u1g v v 14 | LVCMOS33* ~ | 3300 12 > sLow -
Open Synthesized Design @ ledt)  OUT g9 v | 14 | Lvcmosaar ~ | 2300 12 - slow ~
Constiaints Wizard @ led0]  OUT ute v | ¥ 14 | LvCMOS33* ~ | 3300 12 - SLOW -
Edit Timing Constraints ~ @ Scalar ports (2
% 56t Up Debug & dk IN ws v | v 34 | LVCMOS33 - | 2300
- rst N u1s v ¥ 14 | LVCMOS33* ~ | 3300 "
@ Report Timing Summary < >

110 Port: rst

6) IINZIR ST TR EER SR G, BRriit, midr OK 4k4E,

-
Out of Date Design

o Saving the current constraints to the target project constraints file may cause your
synthesis to go out-of-date. To avoid re-running synthesis, you can force the design
up-to-date by selecting the run in the Design Runs tab, right clicking, and selecting
‘Force Up-to-Date”.

D Dont show this dialog again

7) BRSO, 44 2R S N'top_xde.xde’,  fidi OK 44k,

# Save Constraints

Select a target file to write new unsaved constraints to. Choosing an existing file will update
that file with the new constraints. ‘

#) Create anew file

File type: iy XDC LY
File name: || top_xdc ||
File location: | & =Local to Project= W

®@ [ ]

www.digilent.com.cn 24 page(s) Page 11
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8) WG, A LAFE Source % 19 @ Constraints #k #l‘top_xdc.xdc’ 3044«
IR 1) Ad'Run Synthesis' E4i &, Farikit TR

. fow.ted - [C/Vivado/Mow_Jedflow_Jec pr

.

Eile  Edit Flow Tools

indow  Layout  View  Help Quick A Synthesis Complete

=, E & b W MO & = ¥ IO Planning v,
SYNTHE SIZED DESIGN - xc73351cpg236-1 (aclive: ? x
Language Templates “| @ synthesized Design is out-of-date. Newer Synihesis results are available. Reload Close Design
T P catalog
Sources  x Netlist | Device Constraints 2 _ O |  Package x Device x| flowing ledv x 200
~ IP INTEGRATOR Q = ¢ + -] bR ) &

Create Block Design ~ = Design Sources (1

@4 flowing_led (flowi

~ = Constraints (1

~ -_constrs 101

V' SIMULATION

Hierarchy | Libraries  Compile Order

Run Simulation

10 Port Properties 3

ck Regions 2_oo
~ RTLANALYSIS
@2 rst - k-]
> Open Elaborated Design
Name. et ~

General | Properties  Configure  Power

¥ SYNTHESIS

P Run synthesis

nsole | Messages | Log | Reports | DesignRuns |Package Pins | VOPorts  x 2_0On
~ Open Synthesized Design

Q x 24+ 4 *
Constraints Wizard Name Direction  BoardPartPin  BoardPartInterface  Neg DiffPair  Package Pin  Fixed Bank O Std Veco  Vre DriveStrength  Slew Type
Edit Timing Constraints « G Allports (12 8!
# setUpDedug ~ @ears)  out (Mu. LVGMOS33* - 3300 2 - slow -
<@ led[15)  OUT L1 v 35

LVCMOS33* - 3300 12 v SLOW v v
@ Report Timing Summary < >

b) BTl A L AR S
1) /£ Project Manager ' /i Add Source, % # % —Ii‘Add or create
constraints’, i Next ¥4k,

§  Add Scurces Iéj

Add Sources

’
VIVADO This guides you through the process of adding and creating sources for your project
HLx Editions

Add or create design sources

Add or create simulation sources

£ XILINX

www.digilent.com.cn 24 page(s) Page 12
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2) riiy Create File, 7E3H % I H 4 A\ CHF 44 top_xde.xde’, midi OK 58 BGHT

Q Al
ELHR LA
§  Add Sourcss [ = ]
—
Add or Create Constraints
Specify or create constraint files for physical and timing constraintto add te your project. ‘
#  Creste Constraints File @
Specily constraint sel. | i consirs_1 (aclive Create a new constraints file and add it to your
project ‘
+
File type: i XDC ~
File name: | |1up_xdc ||
File location: & <Local to Project= v
\
Add Files Create File
gy

3) riif Finish 58 A RSB

4) 7£ Source % IIH I Constraints, X{ii‘top xdc.xdc AT aa%m 5, HiA
FH R Basys 3 FPGA 5| {5 S A HL A it
2 ALY

set property PACKAGE PIN L1 [get ports {led]
set property PACKAGE PIN Pl [get ports {led]
set property PACKAGE PIN N3 [get ports {led[
set property PACKAGE PIN P3 [get ports {led]
set property PACKAGE PIN U3 [get ports {led[
set property PACKAGE PIN W3 [get ports {led[
set property PACKAGE PIN V3 [get ports {led]
set property PACKAGE PIN V13 [get ports {led
set property PACKAGE PIN V14 [get ports {led
set property PACKAGE PIN Ul4 [get ports {led
set property PACKAGE PIN Ul5 [get ports {led
set property PACKAGE PIN W18 [get ports {led
set property PACKAGE PIN V19 [get ports {led
set property PACKAGE PIN Ul9 [get ports {led
set property PACKAGE PIN E19 [get ports {led
set property PACKAGE PIN Ul6 [get ports {led[O]

set property IOSTANDARD LVCMOS33 [get ports {led[15]}]
set property IOSTANDARD LVCMOS33 [get ports {led[14]}]
set property IOSTANDARD LVCMOS33 [get ports {led[13]}]
set property IOSTANDARD LVCMOS33 [get ports {led[12]}]
set property IOSTANDARD LVCMOS33 [get ports {led[11]}]
set property IOSTANDARD LVCMOS33 [get ports {led[10]}]
set property IOSTANDARD LVCMOS33 [get ports {led[9]}]
set property IOSTANDARD LVCMOS33 [get ports {led[8]}]
set property IOSTANDARD LVCMOS33 [get ports {led[7]}]
set property IOSTANDARD LVCMOS33 [get ports {led[6]}]

www.digilent.com.cn 24 page(s) Page 13
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set property
set property
set property
set property
set property
set property
set property
set property

IOSTANDARD
IOSTANDARD
IOSTANDARD
IOSTANDARD
IOSTANDARD
IOSTANDARD
IOSTANDARD
IOSTANDARD

LVCMOS33
LVCMOS33
LVCMOS33
LVCMOS33
LVCMOS33
LVCMOS33
LVCMOS33
LVCMOS33

set property
set property

4. FIH Vivado #A4T ZhRE(T

PACKAGE PIN W5 [get
PACKAGE PIN UlS8

[get ports
[get ports
[get ports
[get ports
[get ports
[get ports
[get ports
[get ports
_ports clk]

[get ports rst]

1) ) & MR °F & (testbench) X, sidi Add Source. i% # ‘Add or create

simulation sources’, /i Next 4k4:,

§  Add Sources @
Add Sources
/
VIVADO This guides you through the process of adding and creating sources for your project
HLr Editions
Add or create constraints
Add or create design sources
* Add or create simulation sources
v
& XILINX

2) riii Create File, ¥R SO 42 Aflowing_led_tb.v', i Finish 58 8l 3¢

(ERbRolye

§  Add Sourcas
. Y

= ]

Add or Create Simulation Sourced ¢ Creste Source File [
Specify simulation specific HDL files, or di
Create a new source file and add it to your
to your project. ‘
project,
Specify simulation set. | &= sim_1 File type ¥ Verilog ~
File name: | |ﬂnwmgjedjh ||
+,
File location: & <Local to Project= v

Add Files ‘ | Add Directories ||| Create File |I

source file on disk and add it ‘

Cancel

www.digilent.com.cn
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3) FE5H g N Bt R B B iR E NS, BB R OK.
4) £ Source —F:H EFF Simulation Sources, EFF sim_1 %, Wi I

‘flowing_led_tb.v' U4 FF Ui 4

SYNTHESIZED DESIGH - xc7a35tcpg236-1 (active)

o Synthesized Design is out-of-date. Design sources, constraints, and options were modified. details Reload Close Design

Sources % HNetlist | Device Constraints ? _00G Package x | Device
Q T & + Bl Q
- ~ 13 /7
By top_xdcxdc 14 epende
~ Simulation Sources (2} 15
16
17
18
19
Hierarchy  Libraries Compile Order 20 N SIS TS,
21
source File Properties  x  Clock Regions 2 _0O0 22 i
@ flowing_led_tbw - o
~ 25 K
el e e 26 ' endmodule

General Properties <

5) i &3, SERIGWT:
‘timescale 1lns / 1ps

module flowing led tb();

reg clk;

reg rst;

wire[3:0]1led;

flowing led uO(
.clk(clk),
.rst (rst),
.led(led));

parameter PERIOD = 10;

always begin

clk = 1'b0;

# (PERIOD/2) clk = 1'bl;
# (PERIOD/2) ;

end

initial begin

* B B/

23 - module flowing_led_th(

clk = 1'b0;
rst = 1'b0;
#100;
rst = 1'bl;
#100;
rst = 1'b0;
end
endmodule
www.digilent.com.cn 24 page(s) Page 15
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6) £ Flow Navigator #', fEJF Simulation, 7 Run Simulation, i%# ‘Run
Behavioral Simulation’.

p
e =~
File Edit Flow Tools Window Layout View Help Quick Access Synthesis OQut-of-date  details v
= =] X & p B H O g & X » 10 Planning v

4 a
Flow Navigator E3 A SYNTHE SIZED DESIGN - xc7a35tcpg236-1 (active) ? X
~ PROJECT MANAGER A osymhes\zed Design is out-of-date. Design sources, constraints, and options were modified. details Reload Close Design
£ Settings
Sources  x MNetlist | Devic straints ?2 _00 x| flowing_ledy  x top_: =200
Add Sources .
a = = + & Q - s B mON
L T lat - <
anguage Tempistes v = Constaints 11 -~ nodule flowing led( B
TP Catalog ~ constrs_1 (1 24 input clk,
1% top_xdcxdc 25 input rst,
<l | 26 output [15:0] led
~ IPINTEGRATOR Hierarchy  Libraries Compile Order 27 ).
Create Block Design 28 reg[23:0]cnt_reg:
Source File Properties % Clock Regions 2 _00G 29 regl15:0]1ight_reg:
@ flowing_ledv - always@(posedge clk)
< o2 | 32 begin
)
~ SIMULATION General  Froperiies < if (rst) 5
Run Simulation r
Run Behavioral Simulation I i IS | FETIAhE (DT -oo
V' RTLANALY Run Post-Synthesis Functional Simulation | B o
> Open Ell Run Post-Synthesis Timing Simulation | ~fileset sin_1 .
>
v SYNTHESIS
Vivado Simulato.

7) AT LLE A M) Scope — = HR 4R B AR B B FIMER ) & 725, 7E Objects —#=
b A T3 Add to Wave Window N B ENIES .

‘ SIMULATION - Behavioral Simulation - Functional - sim_1 - flowing_led_to ? x
scope X Sources _onn Objects ? 00X x|t c x| fiow » Untitled2  x =200
| a , »
Q = 2 & Q B Q W @ @ X o 14 +l
Name DesignUnit  Block Type Name Value DataT. _ - ]
~ @flowing_led tb  flowing_led . Verilog M % ok 0 Logic )

Name
2 uo flowing_led  Verilog M W rst 0 Logic

@ alol ol Verilog M. > led3:0
@ g o B Add to Wave Window

» @ PERIOD[31
Log to Wave Database
Show in Wave Window

Goto Source Code

Radix

Report Drivers

Force Constant.

ﬂﬁﬁiﬁ%lﬁﬁﬁljEI‘Jllu?J‘ilﬁﬂ%i&ﬁ?&%E‘Jﬁﬁﬁﬂ‘l‘ﬂ@ﬁﬁﬂo N THEZk, 7))
e AL (RNSEIABIE) BT BirRre KR JiRm Kk
B RN, BPIET. BiF.

¥ |4 » r 10 ||us « % C
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5. URINE R4

1) B4 A 55 1% Open Synthesized Design’, 5t OK.

Fd it
Synthesis Completed &J

o Synthesis successfully completed.

Next

() Run Implementation

# Open Synthesized Design

View Reports

Dont show this dialog again

2) 1E K Flow Navigator H 4 71 Synthesis>Open Synthesized Design>Edit
Timing Constraints.

~ SYNTHESIS

P Run Synthesis
~ Open Synthesized Design

Constraints Wizard

Edit Timing Constraints

W SetUp Debug

(0] Report Timing Summary
Report Clock Metworks
Report Clock Interaction

Report Methodaology
Report DRC
Report Moise
Report Utilization

% Report Power

!T-I Schematic
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3) 7ER FP 2R & L R HF Clocks, #i%E Create Clock, i%#¥‘Create Clock’.

SYNTHESIZED DESIGN - xc7a35tcpg236-1 (active)

Package ¥ | Device ¥ | flowing_led.v ¥ | top_xdc.xdc x | flowing_led_tb.v »  Timing Constraints *
_E = £ -}; -+ Create Clock
T
% ~ Clocks (0) “  Position Clock Mame Period (ns) RiseAt{ns) FallAt(ns) AddClocl
n'—e Create Clock (0) Double click to create a Create Clock constraint
2 Create Generati Create Clock... I
S
E‘ Rename Auto-D Command Reference...
= Set Clock Latend
= < Create Timing Constraint... »
o Set Clock Uncer

Set Clock Groups (0)
SetClock Sense (0)
Set Input Jitter (0}

Set System Jitter (0)

ources

4) 7EHH I E R R 42 N‘clk_pin’, £E Source objects — I A i i A ) 4
FH % B¢ H PRI

e . )

Creates a clock object. The created clock is applied to the specified source objects. If you do not
spedcify source objects, but give a clock name, a virtual clock is created. ‘

Clock name: clk_pin
Source objects: |I|
Waveform o
Period: 10 2 ns
Rise at: 02 ns
Fall at: 5% ns

Add this clock to the existing clock (no overwriting)

Command: create_clock -period 10.000 -name clk_pin -waveform {0.000 5.000}

Reference ‘ | Reset to Defaults

www.digilent.com.cn 24 page(s) Page 18
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5) e H B L HIE SR 1/O Ports 287,

Ml Set 4k 4L .

- —

#  Specify Clock Source Objects

Find names of type] 1/0 Ports ~

Options

AND  + DIRECTION v |is

{

Regular expression lanore case

Specify the ports, pins, or nets which are the source of the specified clock.

MNAME ~ | contains

Command: get_ports clk

Of Objects. II‘
[l

Results

Found: 1 Selected: 1 113

rst ‘I Iclk I

lad, t

- L
- *

een

s Find’, JE eIk L R LR B4 M),

6) W JE W&y 8ns, FFH& N Ons, FI%i& N 4ns, i OK 4k4E,

§ Create Clock Ei

Clock name clk_pin

Source objects: | [get_ports clk]

Creates a clock object. The created clock is applied to the specified source objects. If you do not
specify source objects, but give a clock name, avirtual clock is created. ‘

[-]

Waveform
Period 85 ns
Rise at i] : ns
Fall at 42| ns

Add this clock to the existing clock (no overwriting)

Command:  create_clock-period 8.000 -name clk_pin -waveform {0.000 4.000} [get_ports clk]

Reference ‘ | Resetto Defaults

Cancel

www.digilent.com.cn
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7) HETRREBERALELR, I Inputs, Xii‘Set Input Delay’.

SYNTHESIZED DESIGN * - xc7a35tcpg236-1 (active)
Package % | Device * | flowing_led.v x | top_xdc.xdc x | flowing_led_tb.v »  Timing Constraints x

_E = £ ¥ -}: 4+ = 2 CreateClock

T =TTy

= . Position Clock Mame Period (ns) Rise At(ns) FallAt(ns) Add Clock
i Rename Auto-Derived Clock (0)
— ) 1 clk_pin .000 0.000 4.000
" Set Clock Latency ()

5 Set Clock Uncertainty (0) Double click to create a Create Clock constraint

=

& Set Clock Groups (0)

x

s Set Clock Sense (0)

o
o SetInput Jitter (0}

Set System Jitter (0)
Set External Delay (0}
~ Inputs (0}
§ Set Input Delay (0)
_%' ~ Qutputs (0) -
All Constraints
a = &[4 T

8) %R N W B NZEIR, Clock i%$% clk_pin, Objects £# rst. Delay value %

N-0.5ns, Aiki/MEIR(BRALHE), i OK.

Specify input delay for ports or pins relative to a clock edge. ‘
Clock: [get_clocks clk_pin] E
Objects (ports). | [get_poris rs] E
Delay value: 05 2| ns

B Delay Value Options
Dielay value is relative to clock edge: rise w
Dielay value already includes latencies of the specified clock: MNone w
RiselFall
Delayvalue specifies | rizing delay
Min/Max

~  delay (shortest path)

Delay value specifies = min

Add delay information to the existing delay (no overwrite)

Command: set_input_delay -clock [get_clocks clk_pin] -min -0.5 [get_pors rsi]
Reference ‘ ‘ Resetto Defaults
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9) J&JT Outputs, Xifi‘Set Output Delay’, Clock #%F% clk_pin, Objects iE#FTH
[F)%i H (led[0]~led[15]), ZEIR¥E N Ons, i OK 4k4E,

[} setOutput Deiny R — [——
Specify output delay for ports or pins relative to a clock edge. ‘
Clock: [get_clocks clk_pin] E
Objects (ports). | [get_ports -filter { MAME =~ ™" && DIRECTION == "0UT"}] E
Delay value: 0l ons
Delay Value Options
Delayvalue is relative to clock edge: rise “
Delayvalue already includes latencies of the specified clock: Mone “
RiselFall
Delayvalue specifies | rizing delay
[ | =
Min/Max
Delay value specifies  min delay (shortest path)
Add delay information to the existing delay (no overwrite)
Command: lock [get_clocks clk_pin] 0.0 [get_pors filter { NAME =~ ™" && DIRECTION =="0UT" }]
‘ Reference ‘ ‘ Resetto Defaults ‘
L >y

10) £ T AR %k $ File>Save Constraints, m# Ctrl+S {#4F. RJG4TIF
‘top_xdc.xdc’ 3 F ] LB B 2 iy & C# 5 AN 23S

Package x | Device x | flowing_led.v x | flowing_led_tb.v x | Timing Constraints ¥  top_xdc.xdc X 200
Q x B B/ =B ?
34 3 set_property IOSTANDARD LVCMOS33 [get_ports rstl B

35 | set_property PACKAGE_PIN W5 [get_ports clk]
36 | set_property PACKAGE_PIN U18 [get_ports rst]

35 | create_clock -period 8.000 -name clk_pin -waveform {0.000 4.000} [get_ports clkl]

set_input_delay -clock [get_clocks clk_pin] 0.000 [get_ports rst]

40 | set_input_delay -clock [get_clocks clk_pin] —min -0.500 [get_ports rst]

4] | set_output_delay —clock [get_clocks clk_pin] 0.000 [get_ports —filter { NAME =" “=" && DIRECIION == "QUT" }]

12 | set_output_delay -clock [get_clocks clk_pin] 0.000 [get_ports —filter { NAME =~ “=” g& DIRECIION == "OUT" }]

23 | set_output_delay -clock [get_clocks clk_pin] -add delay 0.000 [get_ports -filter { NWAME =~ "#" && DIRECIION == "0OUT" }]

< >
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11)

FERI ik 5, FTEAVE B Hold — I Bon N4l e, Jf H#E ‘Design

Timing Summery’ 55 H — ML AR S, FoRMFL R G LIEmHEF R, 7
Implementation(SHL) B, Vivado 2 HBIRALAT LR ERAS, SKimi & F P e B
JF LIRS

SYNTHESIZED DESIGN - xc7235tcpg236-1 (active)

?
@ Synthesized Design is out-of-date. Newer Synthesis results are available. Reload Close Desion
TciConsole | Messages | Log |Reports |DesignRuns | Timing x PackagePins | IO Ports ?2_BC
Q T 2 CcH O Design Timing Summary
General Information
Timer Settings Setup Hold Pulse Width
@ Design Timing Summary| Waorst Negative Slack (WNS):  0.066 ns Worst Hold Slack (WHS). -1.323ns Worst Pulse Width Slack (WPWS), 3.500 ns
Clock Summary (1 Total Negative Slack (TNS)  0.000 ns Total Hold Slack (THS). -52.803 ns Total Pulse Width Negative Slack (TFWS): 0.000 ns
> = Check Timing (0) Number of Failing Endpoints: 0 Number of Failing Endpoints: 40 Number of Failing Endpoints il
> (e Intra-Clock Paths Total Numper of Endpoints: 112 Total Numper of Endpoints: 112 Total Number of Endpaints: 41

Inter-Clock Paths
Other Path Groups
User Ignored Paths:

Unconsfrained Paths

6. LFESEH

Timing constraints are not met

1) £ Flow Navigator * &7 Implementation, #d‘Run Implementation’. 5¢/&/5
7E38 B 1 ik £ Generate Bitstream’2E il AR SO

File Edt Flow Tools Window Layout View Help = OO Implementation Complete, Failed Timing! /'
=, B X ® > B HO ) * 10 Pianning vl
Flow Navigator ‘SYNTHESIZED DESIGN - XC7a35tcpg236-1 (active) ? x
Constraints Wizard @ Synthesized Design is out-of-date. Newer Synihesis results are available. Reload Close Design
Edit Timing Constraints
TciConsole | Messages |Log |Reports | DesignRuns | Timing x PackagePins | IO Ports > _ oo
 Set Up Debug - A ; -
QIZ 2 C W O el comient ==
@ Repart Timing Summary
General Information
Report Clock Networks Timer Settings setl Pulse Width
0 Implementation successfully completed
Report Clock Interaction © Design Timing Summary (WHS)  -1323ns WarstPulse Widih Slack (WPWS) 350005
Clock Summary (1 Next E
Report Methodology " (THS) 52903 ns Total Pulse Width Negative Siack (TPWS): 0.000 ns
ReportORG » [ Check Timing (0] Open Implemented Design Endpoints: 40 Number of Failing Endpoints: 0
epor
> i Intra-Clock Paths Endpoints: 112 Total Number of Endpoints 4
Report Noise Inter-Clock Paths
Timi||

Report Utilization
% Report Power

*A Schematic

~_IMPLEMENTATION
Run Implementation

> Open Implemented Design

~ PROGRANM AND DEBUG

i Generate Bitstream

Other Path Groups
User Ignored Patns

Unconstrained Paths

View Reports

Dontt show this dialog again

> Open Hardware Manager Timi

ng Summary - timing_1

2) A A EL IR SO I & £ Open Hardware Manager’, /i OK.

e

Bitstream Generation Completad
-

=)

Next

View Reports

o Bitsiream Generation successfully completed

Open Implemented Design

@ Open Hardware Manager

Dont show this dialog

Generate Memory Configuration File

again
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3) ¥ Basys 3 FPGA JF &k PROG # H(J4)i& 1T micro-USB £&i% 23 fifii USB

O, #HAEIEQP2)BEZ N USB it =, = (IP1)BkZk Ny ITAG. FI7F

Basys 3 i Fi

4) 7£ Hardware Manager 7' /5 i7‘Open Target’, #£#%‘Auto Connect' %% Basys 3

FPGA JT & H

HARDWARE MANAGER - localhostiiling_tcfiDigilent/210183A37BDAA

o Mo hardware targetis open. Open target

& Auto Connect ) )
Hardware flowing_ledv  x flowing_led_tb.w X | top_xdc.xdc X
Qa =z 2 g ! Q - x B B/ B Q
95 [Imodule flowing_led(
SIS Open New Target... . 8-
E localhost (0) e rer———— input clk,
input rst,
output [15:0] led
2 )
< > 28 reg[23:0]cnt_reg;
reg[15:0]light_reg:
Properties 2 _ 0O % !
31 I always@ (posedge clk)
bl 32 E begin
. if (rst)
Select an objectto see properties cnt_regd=0:
< --

5) 7£ Hardware —Wi-F &%, Basys 3 FPGA C& I ERES] 7 dik, d

‘Program device % 1% 4% Basys 3 A L.

I HARDWARE MANAGER - localhostixiling_tcfiDigilenti210183A37BDAA

@ There are no debug cores| Refresh device

Hardware 2 _ OO X flowing_ledv  x flowing_led_tb.v  x | top_xdc.kde X
Q x 3 & Q - ¥ B B/ B O
Mame Status ) module flowing_led(
~ B localhost (1) Connected = 24 : input clk,
@ wliny_tciDigilent/210183A37B Q - drput xst,
~ & Hilinyg igilen & en |
- g P 26 output [15:0] led
~ ) %7335 0 (1) Mot programmed 27 ! )
< > - 28 E reg[23:0]cnt_reg:
reg(15:0]1light_reg:
Properties 7?2 _ 00 X
31 G always@®(posedze clk)
ﬂ' 32 begin
3G if (rst)
Select an objectto see properies cnt_reg<=0:
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6) R E N EM LR S, s ‘Program’ 46 T 2.

-
¢ Program Device

" \ [55=)

programming file.

Bitstream file:

Debug probes file:

Select a bitstream programming file and download it to your hardware device. You can optionally
select a debug probes file that corresponds to the debug cores contained in the bitstream ‘

C:Vivadoflow_ledflow_led.runs/impl_1fowing_led.bit |E

+| Enable end of startup check

(-]

Program Cancel

R
ol
Gl

o O o :
A NANBASYS 3

fa 8 L]
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