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Module

Module : EEAMHMKFE T module module_name (AR EiE 27§,
BEAR B 28);/FEEREEZHEAE
g i HhAE -

%&iiﬁz N //EREEREE AR
BUEREBTALY TR RE - SUHNEDE;

e s BHINGE [k ; //SEFERMRKIRMIT - Abegin endilifz
BiTalM - //a0 W
endmodule

ZITal R - /xalfix/
S Pi84% - <size>'<base format><number>
ex: 4'bl111 4bit E{fE =1111

16'd255 16bit +HiEfi#y = 255
//base format defaultBt+iEfs



Input/Output

« PEERTTIA]

* Input : wire only

* Qutput : reg /wire
* Inout : wire only



Wire/Register

* PER AR

» PE4R(Net) : wire FYEREIE A
« Hr{7z5(Register) : reg BRMAFZEMR » L A] DAANFESR

L Y
i

« 228 (Parameter) : parameter -

module

i E IEH

>

input

net

net/register
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output
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inout
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Clock

 AEEREE » FPAA SR LR | ARes
B(clock) i &5 A S -
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 |f —else * Case

if(<expression>) <begin> case(<expression>)
<statement_or_null> Casel : <begin>

<end> <statement_or_null>

else if(<expression>) <end>

< >

begin Case2:(<expression>) <begin>

<statement_or_null>

<statement_or_null>
<end>

<end>

else <begin>

<statement_or_null> Default: <begin>
<end> <statement_or_null>

<end>
endcase



R (PRIR)

clock_divide( clk, // BttRwire - BE&E (F&A1IMHzZER)
clk2 // ®iEEE  FHEGFH

);
[19:0] cnt; // FAmHERANZE8% - FHB®EAR
/AR E
clk2 = 1'b@O;
cnt = 20'b0;
/ 1 B —# AR AR
@l clk) / /AR

(cnt == 999999) cnt <= 0; //counterZ®|99999{F HiF0 - X R1IMHz L —FibEE
cnt <= cnt+l;

@( clk)
(cnt <= 499999) clk2 <= 0; //duty cycle 50%
clk2 <= 1; //1IMHz 125 #1000000E LI fE— A A L s 40

[/AIEERER <= BAEH <
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Installing Vivado and Digilent Board Files

e Vivado ZZ2TEMH: > 2 FPGA J§Zpg Xilink (B
%F‘E\) ONE] 2012 TRV EE GRS E TR -
= HNE I FPGA B S EARHSE - (F] 5 FyISE)

* Digilent Board F|Ies s Vivadosg =T IRIEHe At
Digilent fi REHE E BN E TN RE S




Vb

Vivado 5%aTES

* Vivado &y RTL 5zETett | —E&he - BEa bzl
SR TAEIREE -
e Vivado BREe =
* P Integrator : R EGETHR A TR 25 A IVEERS SR 77 -
W E] LS E ARM Cortex-A9 Fr B 23N » IP [H1E K s L
AHAHY O HAH EAVERAAC A -

 Software Development Kit : SDK & —{[E|22 5 BN G 25251
B4 Vivado G4/ > FHJN C/ C++ ix AZURKAGIE A Fr Al
F1E@ES - SDK &A1 Eclipse BelFAEZS AT EERY -

* Vivado ZEEH AT : S IT&PREERE AGanT ©



] Xilinx website Nk WebPackifi A

XILINX Applications Products Developers

Xilinx.com.

rado HLx 2016.4: WebPACK and Editions
ting Web Installer (EXE - 50.44 MB)

MD5 SUM Value : 68c988206d6d17af24f2a1137a452fff

itions - Linux Self Ex
) Installer (BIN - 80.67 MB)

MD5 SUM Value : a70505f62ad81db88ab636def9951628

& Vivado HLx 2016.4: All OS installer Single-File Download (TAR/GZIP
-20.59 GB)

MD5 SUM Value : ffe1026646632f1a6bd 1 ce0d4d2e52d6

A Important Information
Having trouble downloading?

The download links above require the installation and use of a
browser-based (plug-in) download manager. Your company's policy
and/or firewall settings may not permit the downlead manager to be
installed or operate properly. If you wish to bypass the use of the Xilinx
download manager, please see AR#

Vivado Lab Solutions - 2016.4 Full Product Installation

. Download Type Full Product Installation
Important Information
Last Updated Jan 25,2017
Vivado Lab Edition is a new, compact, and standalone product
targeted for use in the lab environments. It provides for programming
and logic/serial 10 debug of all Vivado supported devices. Lab Edition
requires no certificate or activation license key and supports 64- and

https://www.xilinx.com/support/download.html




VIVADO

Quick Start

Create Project »

Open Project »
Open Example Project >

IESS

Manage IP »

Open Hardware Manager »
Xilinx Tel Store »

Learning Center

Documentation and Tuterlals >
Quick Take Videns >
Release Notes Guide »




»" New Project

Project Name

Enter a name for your pr tands iy where the pre C files will be stored

BEREMAEHY)
T RERME(RERTEY)

v Create pro subdirectory

Pr will be E Us /Desktop/day3/Hello_world/Hello_world




& New Project

Project Type

Specify the type of projectto create

RTL Project
Youwill b 0 add sources, creale block designs in IP Integrator, generate IP, run RTL analysis. synthesis,
implementa n 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

WO Planning Project
Do not spec gn sources, You will be able to view part/package 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

Cancel

* RTL : Register Transfer LeveI,E—@%l_J %Zﬁlazﬁﬁ%mﬁﬂ%ﬁm =
T AR5 _iﬁlnﬂﬁ)ﬁf U RS (Tes ~ (Flties ~ AHO RIS ENIE
SRR B T R RE) L/L&,\i“_ﬁﬁﬁﬁi ﬁfjiﬁﬂiﬁﬁmlﬁ@
(from #EELH )



NIIELEEES Verilog 220

Project Manager -> Add sources P4 fjIfEZ&

¢ project_1 - [D:/Zybo_training/pl_led/project_1.xpr] - Vivado 2017.4

Eile Edit Flow Tools Window Layout View Help

5 80X Default Layout

4

PROJECT MANAGER - project_1

Vv PROJECT MANAGER 3
Sources Project Summary

£+ Settings
Q=@ |+

Design Sources

Language Templates Pri n 1
e G Constraints ojectname: project_

Settings  Ed

T |p Catalog ; Sinnalon Sorces Project location: D:/Zybo_training/pl_led

sim_1 Product family Zyng-7000

Vv IPINTEGRATOR o e Project part:
ierarchy

Create Block Design Top module name
Properties Target language:
Simulator language:

SIMULATION Board Part

Run Simulation Display name: Zybo Z7-20

Board part name: digilentinc.com:zybo-z7-20:part0:1.0

RTL ANALYSIS
> Open Elaborated Design Design Runs
Q= %

Name Constraints  Status WNS TNS WHS THS TPWS TotalPower FailedRoutes LUT FF BRAMs URAM DSP Stat Elapsed Run Strategy

SYNTHESIS
Run Synthesis o synth_1 constrs_1 Not started Vivado Synthesis Defaults (Vivado Synthesis 2017)

impl_1  constrs_1 Not started Vivado Implementation Defaults (Vivado Implementa

IMPLEMENTATION

Run Implementation




~|
Z

Add Sources
This guid ou through the p of adding and creating s r your project

Add or create constraints

* Add or create design sour

Add or create simulation sources

&2 XILINX




Create File 33 top.v F-F2 =L

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.

+ Create Source File

F

Create a new source file and add it to your
project.

File type: v& Verilog

File name: top.v

File location: @ <Local to Project=




Test Bench

(Aa 32 1)




s E N Tk

Add Sources

This guid ou through the p dding and creating s r your project
Add or create constraints

Add or create design sour

® Add or create simulation sources

&2 XILINX




=7 TEFEEEE: Create file

Add or Create Simulation Sources

Specify simulation specific HDL files, or directories containing HDL files, to add to your project. Create a new source file on disk and
add it to your project

Specify simulation set. = = sim_1 ¢ Create Source File

+ Create a new source file and add it to your
- project.

File type o Verilog

File name: top_tb

File location: 7 <Local to Project=

Cancel




4 project 2 - [C/Users/S4-805-04/Desktop/058/praject_2/project 2.xpr] - Vivado 2018.3

File Edit Flow Tools Reports Window Layout View Run Help

o Default Layout

SIMULATION - Behavioral Simulation - Functional - sim_1 -ts

¥ PROJECT MANAGER
Sources s

o Settings - -
Q = = Updating ©& #£# C:lUsers/S84-805-04/Desktopl058iproject_2/project_2.sresisim_1inewits.y

Language Templates ) DEEIQ::::FEEE Q * ¥ B B X *E ﬁ Fﬁ % IH\7\=J\ E,\J H%:. FEﬁ E 1H
Constraints Time Scaleﬂgﬁfﬁ/*gg

Simulation Sources

IP INTEGRATOR v sim_t
v is

u1:TEST
Utility Sources

SIMULATION

RTL ANALYSIS
>

SYNTHESIS

nodule ts;

reg clk;

wire [7:0cnt;
IMPLEMENTATION wire clk2;
TEST ul(
_clkielk),
_entfent),
.clk2(clk2)

1

PROGRAM AND DEBUG

initial begin
clk = 1°h0;
end

always #10 clk = ~clk;

endmodule
Hierarchy  Libraries Compile Order ¢

Current time: 6286973810 ns. Insert Sim Time: 6286988150 ns  Verilog




2L ==

=7 TEREHE: Run Simulation

project_1 - [Dy/Zybo_training/pl_led/project_1.xpr]
Eile Edit Flow

/ - Vivado 2017.4

Tools Window Layout View Help

BB X»> B a3

Default Layout
PROJECT MANAGER - project_1
Vv PROJECT MANAGER - e
£ Settings

top_tb.v
Q T 2 +

D:/Zybo_training/pl_led/project_1.srcs/sim_1/newitop_to.v

Add Sources
top.xdc Q - x B B /
Language Templates
Simulation Sources end

T P Catalog sim_1

@2 top_th (top_to.) (1) dnifiad

X begin

v IP INTEGRATOR Hierarchy o ile ks o ks
Create Block Design PL_CPU_RESET <=0;
Source Fila

#100 PL CPU RESET <=1:
i [ Run Behavioral Simulation

v/ E

SIMULATION

Locaf
Run Simulation

Gener,
RTL ANALYSIS |

> Open Elaborated Design

Q

Name

SYNTHESIS

URAM DSP Start Elapsed Run Strategy
Run Synthesis G d

Vivado Synthesis Defaults (Vivado Synthesis 2017)
IMPLEMENTATION

Vivado Implementation Defaults (Vivado Implementa
> Run Implementation

Verilog




2L ==

=7 TEFEESE: Simulation result

project_1 - [Dy/Zybo_training/pl_led/project_

/ivado 2017.4
Edit Flow T Window Layout Ip

M

RN > ¥ 1 () m

SIMULATION - Behavioral Simulation - Functional - sim_1 - top_tb

Default Layout
Vv PROJECT MANAGER
Scope Objects
&

Add
Add

Untitled 1
&

&
Name Design Unit DataT
Language Templates i top_tb top_tb Verilog Module 3 clk
IP Catalog @ led_i

Block Type

Logic
top Verilog Module
2 glbl

% PL_CPU_R
glbl
Vv IPINTEGRATOR

Logic & clk
&§ LED[3:0] 0 Array

rilog Module

& PL_CPU_RESET

> ED[3.

SIMULATION

Run Simulation

RTLA

> Open Elaborated De:

SYNTHESIS

Tcl Console

INFO:
INFO:
Vv IMPLEMENTATION

> Run Implementation

Sim Time: 1us
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* If clk=50Mhz, how to generate clk2=10 hz?

* If clk=100Mhz, how to generate clk2=50M hz?
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