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Create a New Vivado Project

o)
VlVAD - 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 specify your project sources and choose a
default part.
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Project Name

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

Project name:  LED
Project location: D:/Hardware/ \Z\

+| Create project subdirectory

Project will be created at: D:/Hardware/LED

©
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1EHE “RTL Project” —Iil, f/4Ji%& “Do not specify sources at this time”, ‘2] %1% 1% i
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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

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

1O Planning Project
Do not specify design sources. You will be able to view part/package resources.

O Imported Project
Create a Vivado project from a Synplify, XST or ISE Project File.

Example Project
Create a new Vivado project from a predefined template.
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Default Part

Choose a default Xilinx part or board for your project. '

Parts | Boards

Reset All Filters

Category: = All ~ Package: All Remaining v Temperature: All Remaining ~
Family: Artix-7 ~ Speed: All Remaining v Static power:  All Remaining ~
Search: @ v
Part /O Pin Count  Available IOBs  LUT Elements  FlipFlops  Block RAMs  Ultra RAMs DSPs  GbTr
Xc/adblesgdZ4-3 324 210 20800 41600 o0 1] 90 0 ~
xcTa35tcsg324-2 324 210 20800 41600 50 0 90 0
xcTa35tesg324-2L 324 210 20800 41600 50 0 90 0
xcT7a3btcsg324-1 324 210 20800 41600 50 0 90 0
xc7a35tcsg325-3 325 150 20800 41600 50 0 90 4
xc7a35tcsg325-2 325 150 20800 41600 50 0 90 4
xc7a35tecsg325-2L 325 150 20800 41600 50 0 90 4
xc7a35tcsg325-1 325 150 20800 41600 50 0 90 4
xc7a35tfgg484-3 484 250 20800 41600 50 0 90 4 v
< >
—
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Language Templates
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ININBETT SO . 3E$F “ Add or create design sources” SRS INEGHT 2 Verilog 8¢ VHDL
PSCE, A “Next”, FIAKE 9 B St .

Add Sources

VIVADO!

HLr Editions This guides you through the process of adding and creating sources for your project

Add or create constraints
®) Add or create design sources

Add or create simulation sources

& XILINX.
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ISMBCE B & S . Wi B8 Wit SO B I B & B8 13 TE ST R ST
Je, % “Add Files” 5(#& “Add Directories”, 2R & £ AN & k£ 8 Kkt X
PRSERCIN N WG B v SCF, WESE “Create File”. 1X HUBTEE SO

/
Add or Create Design Sources

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

Use Add Files, Add Directories or Create File buttons below

Add Files ‘ | Add Directories ‘ | Create File

\‘?) R
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BCE B AR SRR . AR S B

6



A AR RRANAL BB AT AN BE H AR SO S #

AR SRS SO B B R A IR T SR E . ASINSE R i “Finish”, #EA
P T E . 7E “Module Definition” H1f#) “1/0 Port Definitions”, % N\ 3 i8R T 75
[Py 1, R B 7, a0 OS2, Ak “Bus” &5, i “MSB” Al
“LSB” FiE v, R A “OK”. I ¥ tn] DAZE gw 4 5 SO/ It e B, B
AR — B EE A “OK” Bhid.

BWHEY¥IA, f£ “Source” & HA R LA BB ST AT Iz, BT
ARG . AR

1 | “timescale 1lns / 1lps

2

3 \module flowing light (

4 input clk,

5 input rst,

6 output [15:0] led

1)

8

9 reg [23 : 0] cnt reg;

10 reg [15 : 0] light reg;

11

12

13 always @ (posedge clk) begin

14 if (!rst)

15 cnt reg <= 0;

16 else

17 cnt reg <= cnt _reg + 1;

18 end

19

20

21 always @ (posedge clk) begin

22 if (!rst)

23 light reg <= 16'h0001;

24 else if (cnt reg == 24'hffffff) begin
25 if (light reg == 16'h8000)
26 light reg <= 16'h0001;
27 else




28 light reg <= light reg << 1;

29 end

30 end

31

32 assign led = light reg;

33

34 |endmodule

JXE Vivado W4 a5 7] AR GF SRR B R OO &, {H 2 FAE P AR B0 7598
ANERIREF . AT B RS AL, @FH Visual Studio Code B /2
GNU Emacs Be 254 BEAUHFIE T RTL (RFSHISIS . 485452 B\ Vivado JE17
{17 EU 5 S

4 TIheelhE
Vivado ££ % T P B ) Vivado Simulator, i Fid ModelSim F[F] 2 7] LR R Hh 2 42
HAFH 7

TSI I B S fE “Source” H1“Simulation Sources” A7 i i “Add
source” o Jm M AN 22 Fir AL 7 TCAS IRl SO, ME— R S SRR A —
ANFHERE “ Add or Create Simulation Sources” T A& “Add or Create Design Sources”s

B 2 ARl SO A A\ T A

35 | "timescale 1ns/lps

36 |{module flowing light tb();
37
33 |reg clk;
39 |reg rst;
40
a1 |wire [3 : 0] led;
42

13 | flowing light u0 (

44 .clk(clk),
45 .rst (rst),
46 .led(led));




47
43 |parameter PERIOD = 10;
49

s0 |lalways begin

51 clk = 1'b0;

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

sa | end

55

s¢ [initial begin

57 clk = 1'b0;
58 rst = 1'b0;
59 #100;

60 rst = 1'bl;
61 #100;

62 rst = 1'b0;
63 #100;

64 rst = 1'bl;
es |end

66 | endmodule

WSOt Ja, 75 BN TRATTAS I i Ul S A R T BT E SO, R A
“Simulation Sources” WEATHIEURI A ARG IO, FRATH ZA T Z IR Z “Set as
Top”. HHNTIRGHENTE . 7E M| “Flow Navigator” 1 &ii; “Simulation” T “Run
Simulation” &I, FFi%# “Run Behavioral Simulation” —i, XK 10 Bz 5 B 5
[fl o

I SIMULATION - Behavioral Simulation - Functional - sim_1 - flowing_light_tb

Scope Objects Untitled 1
Q E 2 L] Q & Q W @ 9 X = I« T L]
3 flov flowing_lic Verilog Mc Wck 0 Logic Name Value

ns ns
fl lic Verilog M st 1 Le
1 flowing_lig Verilog Mc s agic i ck 0
= gbl gl Verilog Mo ledl 1 Array )
4 rst 1
PEF 10 Ar
¢ ey , wled[3:0] 1
> % PERIOD[31:0] 00000002 00000002

_ v
v v < > <
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FE A “Scope” —#=H Y H 3¢ 45 Ky E A B A E A H RN G 5, AR
“ObJects” XTF“ M55 4Pk EAEILERE “Add To Wave Window”, {55 B TE & H .
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EEFEREEE R IR IEMM G, FATH T LS HE “Synthesis” T ) “Run

Synthesis” JFU5 5 SL#4F .

5 //J\\j]u QI] EEI#-F

51 S5|EZAR

ZEASEUE, FTHF “Open Synthesised Design”, TEA _LAK “Layout” Abik#t “1/0

Planning”.

Synthesis Complete

Default Layout v

? W
13: Layout

EFA T A WEI-RH)#2] “1/0 Ports” —42, FRAEX NG5 )E, £ “Site”
— B NS N 1) FPGA & iibs 5 UZ#%EDT@,T%JEL?? “Package” B X B FEI
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O tifEsE 3.3V [ LVCMOS. FA&N FPGA 2108 I /O W Fhrit, 7S50t MR
A9 Jo P e A3 P P A 5 BRI B R

SERRZI R G s e B T R AR, SRR TN IET 1 20 SR SO A 2 A i s
PR, i “OK”. #Hret XDC AFBUERE LREF EF ) XDC KA. iEFF “Create a new
file”, %A “File name”, fii “OK” ZEMLIWidFE.

HA%H S xde XA ML R MR LU, (HZAAEAR SIS T

6 BIFZAR

IR P 2R 1 T2 B4 2 AR Vivado MRALER & MG S A R ATk, DA A2 I P 40 3R
A, A AT DO P iR 2 5 WAl . X — 380 A PRI AR ANE S 41 VG LA
VA% Vivado F'E 77 30 .

FTIFZ DB ) xde S, AERRJEIRINANT Y25

_ports clk]

2 |set input delay —clock [get clocks *] 0.000 [get ports rst]

3 |set input delay —clock [get clocks *] —min -0.500 [get ports rst]
1 |set _output delay —clock [get clocks *] 0.000 [get ports —filter ({

NAME =~ "*" && DIRECTION == "OUT" }]

1 |create clock —-period 8.000 —name clk pin —waveform {0.000 4.000} [get

AL R BB 1IN Bl IR ST RN/ I EE

7 EREIT

7E “Flow Navigator” A s ifi “Program and Debug” T “Generate Bitstream” %
W, THRESHNTEWREGE S MRAMAL. Bit XA, Tl /E, 7 id “Open
Implemented Design” K& H TFESLIEE R

AL SE AT, 7R RSO AR B S8 B B 1 #% “ Open Hardware Manager”, A
B B LT o 382 FPGA JFR AR B AL IR 2 AN 5 F i 0 N 3k, #1T FPGA L. rish
ISR “Open Target” T “Auto Connect” BI ] IEH 1% %%



VIR % $ FPGA B 7] g & H B “ERROR: [Labtoolstcl 44-494] There is no
active target available for server at localhost. Targets(s) ”, jsnl” may be locked by
another hw_server.” IXFEME R, BEBTEAESSE BEAR 2 1E hw_sever i FERI T,
AR R B %/ TOVEE R, B e iiA FPGA i f¥) MicroUSB #£4E 1 JTAG 1
£, R RAT, TEE AR USB HEIR.

I HARDWARE MAMAGER - unconnected

© Mo hardware target is open. Open target
14: ZEHAREF
HRRIIE, fEEHRSH AT, & “Program Device” o £E 5 H 1) X 1 AE H

“Bitstream File” —#2 L& H B N4 TAEA B LR SO, sy “Program” X FPGA
O AT IR .

ISR B BN RE, A] DAAE < TUE B8 12 >/< 1T H & >.runs/impl_1
AR EF] bit S

e S BT 7E FPGA F AR Zsnut 4t 5,

8 {FH ILA 7fE25AR
23

HIAP B, (B AR BRI A MBS, WG
T DL SR AERI R RS T — B0, e T A LA,
R T (AR 7, DAL

Integrated Logic Analyzer (ILA) IP #% & — 3@ E /- tras W%, oI T st i
NS T . ILA WAZE TR 7 8 K B s Re e, a0 2R fid 28 7 R X DL R
Gl AR AS. BT ILA WiZEE% 5 IEE R B OREFRIE, RIS S vk B (0 B
Ak e PR f A 2 N H T ILA NAZ A .
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1E FPGA T R IEFEH, AT RSB RMF B e & 1E W AE 2 PR E I . SRt
TEAH ILA RIMNFEEEFENES, H LR, FHEHIRANIEIA LA KT S258 T %
{8 A Vivado N B ILA #.

8.1 MHEFEMMMIES

7£ RTL A, 45 A8 EYNHUR 5 5 78 I mark_debug {5 5 B A o Xf - SystemVerilog/
Verilog M 5, #H (*mark debug = "true”*) K& € 75 EIMIAIME 5

1 input branch taken,

2 input [31:0] branch address,

3

s | (*mark debug = "true"*) output logic [31:0] pc_address
s 1)

6

7 (*mark debug = "true"*) logic [31:0] pc address next;

W ARAE M VHDL B, 80 F Fron s E & E S S5

1 signal debug wire : std logic;

2 attribute MARK DEBUG : string;

3 —— Marks an internal wire for debug

4 attribute MARK DEBUG of debug wire : signal is “TRUE”

BEJE, FHZRG LB R

8.2 1% E DEBUG CORE

GG, &I . M T M SYNTHESIS -> Open Synthesized
Desgin -> Set Up Debug (W1 15 ). Z JG2x#E NN 1617~ S

—B N, N AN AMEIATT UG B Z AT E | mark_debug J& 1 115 5 &R 1
HITE T IXHL . AT AT LURIE T 77/ “Find Nets to Add-+” TR INFIE S . 184
THEEEMNESE, Bl v —=>, #EAER 17 FrRfm. B —FtmmaRAI0T e e
IUFE R FE N — e v B, WER A RA TR R g, R ik “Capture Control” i%
WP . ZJEENTF—3, mdisel. Hahfmmms:, AtRem. /584 Hardware
Manager R4 B f).bit LR FPGA N, - [RIIas FROok B2 ) 1ex SCAH A Vivado W B
& GX—PilH Vivado 2 HZhEFE bit 3 [F 44 . Itx ST



v SYNTHESIS

P Run Synthesis
~ Qpen Synthesized Design
Constraints Wizard

Edit Timing Constraints

4k Set Up Debug

© Report Timing Summary

15: % & DEBUG CORE

Set Up Debug

VIVADO!

HLx Editions This wizard will guide you through the process of

1. Choosing nets and connecting them to debug cores.
2. Associating a clock domain with each of the nets chosen for debug.

3. Choosing additional features on the debug cores like Data Depth, Advanced Trigger mode and Capture Control.

| Note: This setup wizard does not apply to the VIO, IBERT or JTAG-to-AX|-Master debug cores. Please refer to Vivado
‘ Design Suite User Guide: Programming and Debugging (UG908) for further instructions on how to use these IPs.

& XILINX.

16: % & DEBUG CORE
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I “Find Nets to Add--” @IS IS S, Z3EEH T Vivado

BN 256 SRS 0P it AT s L A, PR HIlTREBENE S E

LIRS L. I AE T H 1% B % flattenhierarchy F <& T B N none
AJ DARE X A ]

’

ILA Core Options

| Choose features for the ILA debug cores. '

Sample of data depth: 1024 v

Input pipe stages: 0 v

Trigger and Storage Settings
+| Capture control

Advanced trigger

17: ¥ & DEBUG CORE

N#G5ERE, Hardware Manager 22728 NN 18 Fion AL . & H B 7 R IRAUMG H i
PR NP, 2 D72 400 ILA FPIRES, A TR REMAEFFRE .

i v B A SR, BATRT PATURE RS IR TG S8 E . A TS NN &
a5, BVRNESE SR 261 . Vivado SCRAAVINZ Mk 26 AF -

fi ke AL A, AT LUR SRR T, ORI =AMl ks, R 19
A 3 A2

o KEHE A, WA, AWANED: BAlR; MR MK. %L TR,
FOREIRRI AR, B2 R B fR AR, BIRE DS E. M5 E il
R, BRAMR —IRSERRSE, A S EAR AR 2 T . b, W R BRATT S fi
R %A PC=0xbfc00690, A4 WIHi% PC # 2 kAT R E N fk,
1N FPGA R B AEE, WG N N SRR — IR Al I IR O . 158 52 1
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hw_ila_1

Waveform - hw_ila_1

a + >

ILA Status: Idle

Dashboard Options

Settings - hw_ila_1 Status - hw_ila_1 Trigger Setup - hw_ila_1 Capture Setup - hw_ila_1
e » » N + o,
A
Core status @ Idle Press the +

Capture status - Window 1 of 1

v

& 18: ILA ik E O

o =AY, SLAMK . RidrZAEE, RORANE R AT, LRI BLB Y e
AENE

LN S
19: YU

U, JUREIRE S 2 Bon e R UREE ik sk F, &
FFAF BN B 2 AL S22t , A&l 20 .

Waveform - hw_ila_1

aQ + [LANE >4
ILA Status: Idle
Name Value

> W cnt_reg[23:0] 618a2c

Settings - hw_ila_1 Status - hw_ila_1 Trigger Setup - hw_ila_1 Capture Setup - hw_ila_1
s > » N Q + o,
“ Operator Radix Value Pai
Core status @ Idle P
== v H] v 11_4514 v prc

Capture status - \Window 1 of 1

5] 20: PUHERLE

PN debug A2, WA debug KA 1, EWERSE . EAELAGUN, 1R
ELAEANINZ 0T RN debug mark M5 5. LRI R, PTRE R ZEAVE 1 B0
BiESIFGEEAME, MEREHRMA A, MMERig A,

T 75 EARAT T REERE 15O, FATAT LA Vivado #24E 1 tel 54 write_hw _ila_data
SCHL, FR S T
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1 |write hw ila data —-csv_file [get property DIRECTORY [current project
]]/trace.csv [upload hw ila data hw ila 1]

284 SRR 28 B BB R AF 2 H B 3 T Y trace.csv LN

9 4£HiE

DA b2t Vivado FFRIRFR RS2 . WARAE SE BRIt R @ B 7 AR e A,
R 51 2 DL K Vivado FREEIRETE B .

IARARE TR 2 Vivado FIMEM 7%, T AFE Xilinx ‘B M & HAL R
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