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1 O] MPO|M, RE|= Vivado 2019.2. & AL LICE X4 BTl Vivado & AFESEELE,
22l Xg HES M8317|8 Z=sh =8 gL

¢ Vivado 2019.2 — O X

File  Flow Tools Window  Help Q- Quick Access

VIVADO! £ XILINX.

HLx Editions

Recent Projects

Quick Start

Create Project >
Open Project >

Open Example Project >

Tasks

AMmmm~a DY N v

< >

Tcl Console

2l 1. Vivado A% 21H: T2HE Mg

STEP 2. M| RTL Z2HE MM
M Vivado ZZME Oh=7| OHAZ GEILICHAE 2 &X). CHES e C

# New Project X

Create a New Vivado Project

/
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. Next, you
will specify the type of flow you'll be working with. Finally, you will specify your project sources and

(v XI LI NX choose a default part.
A ®
<;> < Back Finish

a3 2. M2 Vivado ZTEHME 0OfHA} OHE7|

N

Projectl 2 2 &S0 [RVipgaPathj/RVioga/labs/Labl =T 0 HYX|@L|Ct. Create project
subdirectory &84S MEISIA|LD, Next ESSTL|ICHAE 3 & xX).
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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:  project_1
Project location: /homefdchaverf™M_SharedFolder/Rvfpga_1-1/Rvfpgallabs/labl E‘

Create project subdirectory

Project will be created at: /home/dchaverfM_SharedFolder/RvVfpga_1-1/RVfpga/labs/Llabl/project 1

Z2MYE QYES RIL ZRMEZR MESlD 122 2YBLHIY 4 BX)
P
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

\?) < Bac Next > Cancel

J3 4.RTL ZEHE

Step 3. RTL source files I} Constraint files &7}
AN 7 HOIM CIAE 2| FIHE St [RVipgaPathl/RVipga/src & MEIRLICHAE 5 &X).
e 88 25 JE6iofF Y ohAad 5 H=x):
o RTL X I AM U Z2HE F7t
f

. 39l ClHEzlo A =7

a2 bt +&UCH
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¢ New Project X

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.

+‘
In..  Na.. Library HDL Source For Location
. 1 src xil_defaultlib ~ Synthesis & Simulation -~ C/RVfpga
Add Files Add Directories Create File

Scan and add RTL include files into project
Copy sources into project

v/| Add sources from subdirectories

Target language: | Verilog v | Simulator language: | Mixed v

/;,\

gl 5 AA FE7

—

O[M| AlAEMof CHot Mof ZAS FItL(CE o|2{st o2 Mz O|§& EEQ| T
OjEstL|Ct o2 S0 Nexys A7 FPGA EE°| LED = PCB 2| E0|AE E8| EE2| FPGA
Ol =HIE FPGA HOf

Ho| HZELCE Vivado = O AbES 2OLOF RTL 2 SHIE 4=
e = ASULCH OE S0, Xilinxk A ®ef = ool
[RVfogaPathj/RVioga/src/rvioganexys.xdc LA Q| CHS &2 FPGA E H17 O] X[29| LED
(0 led[0]) Off DHEO| E|X1 LVCMOS 3.3V A= E AL8RES LtEtHL|CE

set property -dict { PACKAGE PIN H17 IOSTANDARD LVCMOS33 }
[get ports { o led[0] }]

AMS 0| 6 1led £ Verilog ZE0| Nexys A7 EE9| LED £ &5t O AMEl& O|EYL|CH

Constraints =7} Z0i|M oY FItE SE6t0 OF F DS MEGLCHAR 6 &X):
[RVfpgaPath]/RVfpga/src/rvfpganexys.xdc
[RVfpgaPath]/RVfpga/src/LiteDRAM/liteDRAM.xdc
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New Project o

Add Constraints (optional)

Specify or create constraint files for physical and timing constraints. ‘

+

Fl
Constraint File Location
nfpganexys.xdc  fhomefdchaveri/M_SharedFolder/Rvfpga_1-1/Rvfpgalsrc
liteDRAM. xdc fhomefdchaverfiyM_SharedFolder/Rvfpga_1-1/Rvfpga/src/LiteDRAM

Add Files | | Create File

[_] Copy constraints files into project

—

A
2) < Back Cancel

33 5. Constraints &7}
STEP 4. Nexys A7 2 EZl Ec2 ME{SL|C}
Default Part &0 Al Boards & 22/t CHS Nexys A7-100T & MEiStL|CHOE 7 &xX).
AM MAE ALESH0 AntE EY = JUSLICH £ A i FPGA 9| 0|50| 25 ¢
xx7a100tcsg324-1 Off LFRE|O| UELICE O]= CSG(chip-scale grid) T{7|X| 2t 324 HO| EHAHE
100k 7t HIO|EE Z= Xilinx Artix-7 FPGA S LIEHHL|CE
22 sFAMa.
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¢ New Project X
Default Part
Choose a default Xilinx part or board for your project. '
Reset All Filters Update Board Repositories
Vendor: | All v Name: | All v Board Rev: | Latest v
Search: | O nexys v | (5 matches)
Display Name Preview Vendor File Version  Part 1/C
A
Nexys A7-100T digilentinccom 1.0 xc7a100tcsg324-1 32
Nexys A7-50T digilentinccom 1.0 xcTaS0ticsg324-1L 32
Nexys4 digilentinccom 1.1 xc7a100tcsg324-1 32
Nexys4 DDR digilentinc.com 1.1 xc7a100tcsg324-1 32
v
< >
NS b A
a3 6. iy HE ME: YAX A7-100t
N ZEME 29 BoA 0HYS 2YRLUCKAY 8 FX),

¢ New Project

New Project Summary

VIVADO'

HLx Editions © A new RTL project named 'Project1’ will be created.

© 198 source files will be added.
©2 constraints files will be added.

O The default part and product family for the new project:
Default Board: Nexys A7-100T
Default Part: xc7a100tcsg324-1
Product: Artix-7
Family: Artix-7
Package: csg324
Speed Grade: -1

& XILINX.

To create the project, click Finish

.
a3 7. M =2HE Q0o X
Z2ME 40| AL P2 FI A= D0l ASS LHEFHL
CHAlOIAM s ZE LICH
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2 22 43S0 common_defines.vh
EOof Z7t5t0f Pulp Platform ZLE

Set rvfpganexys as Top Module: O|A| rvfpganexys Z&2 At REZ AFTILICHL &
ol CIXtQl AAOA OFgfZ2 AJESIT rvfpganexys ZES OIRA QLEZR HECSZ ZE|oh
CHS, Top 22 2L CHAE 9 Hx). 203 = Hiet 20| gM X0 o 0|§2 Y=t
= O o AL = = o
rvfpganexys ZES ¥2 & USLICL Ol rvfpganexys & AE XM 7HE &2 +=F9|
ZE2 2785t FPGAOf g 8 e tidE 2FLICL rvfpganexys & &9 EE=
2785tE A50| YHolEE Lt
File  Edit Flow Tools Window  Layout View  Help Quick Access
~ B X », & = ¥
Flow Navigator E PROJECT MANAGER - project 1
v PROJECT MANAGER R
Sources ? 008 X Project Su
L+ settings = @ o
= = Overview
Add Sources
Language Templates Search: |Q- nfpganexys (3 matches) Settings
4 1P Catalog « [ Design Sources (135] ~ S
v @ mpganexys (nfpganexys.sv) (?)| MEEE
; Tt ot
P INTEGRATOR ® cligen: cIk_ge'n_f Source Node Properties... bt f2
> @ mem: AX|_BUS [ax] ot fe
Create Block Design > @ cpu: AX|BUS (axi | Open File t ps
Open Block Design > @ cdc: axi_cdc_intf (4 Replace File... odu
; tlar
e e e ~ @ ddr2 : litedram_top
Generate Block Design - ] Proi
+ ® Idc: litedram c Copy File Into Project \tor
~ @ serv.rf top | Copy All Files Into Project
SIMULATION -
< X Remove File from Project... Pa
Run Simulation BT —re—— T o
Hierarchy Libraries Co
v ng
Disable File
RTL ANALYSIS Source File Properties P
Open Elaborated Desi Move to Simulation Sources revi
> pen Elaborate esign . r\u’fpgane}{ys,s\u’ .
SYNTHESIS & Enabled Hierarchy Update b .
P Run Synthesis I |
) 5’ . - Location: thome/dchal o Refresh Hierarchy .
> Open Synthesized Design Type: System\r’erilc_ IP Hierarchy ,
Library: iI_defaultli :
IMPLEMENTATION orary el esit
P Run Implementation Size: 8.2 KB
> OpenImplemented Design Modified: Today at 15 ges
| < —
PROGRAM AND DEBUG General Properties SEEEE
Vi Generate Bitstream
Tcl Console | Messages |Log | Reports | Design Runs  x
» Open Hardware Manager
3% 9. rvfpganexys & Top Module 2 4%
Set file common defines.vh as Global Include: O|& C|XtQl AAQ| AA KoM H ZF
oY 152 &%t common_definesvh & S&/gL|CH J2{H ool £40| Y& & HE=Z
Imagination University Programme — RVfpga Lab 1: Creating a Vivado Project
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o kol & =2 = 32|35 SHEF & =3
ofzfel & me £ HoM ZELICL Global Include & 2&/510] 3l =123
o . " —
MEfetLChE 10 &=X). OIM AS0| YHOIERD siE mAO| LA+l 22 /Global Include O
a o .
ZotELLh 2 2F OiE2 o[ THAOM AtZHE L L.
¢ Projectl - [C:/RVfpgalabs/Programs/Lab1/Project/Projectl.xpr] - Vivado 2019.2 - O X
File Edit Flow Tools Reports Window Llayout View Help Q- Quick Access Ready
|=‘ - B X P‘ n o9 = ) 4 Default Layout v
Flow Navigator z ® PROJECT MANAGER - Project1 ? X
~ PROJECT MANAGER a .
Sources ? 00X Project Summary 700X
£ Settings
Q = & <+ 2 o Overview | Dashboard
Add Sources =
Search: O~ 3 i
Language Templates Settings St
Design Sources (125) ™ . .
*F IP Catalog Project name: Project1
Global Include (1 Project location: C:/Rvfpga
Verilog Header (15) Product family: Artix-7
v
IP INTEGRATOR Non-module Files (£) Project part: Nexys A7-
Create Block Design ® wh_commony Top module name: nfpga
Open Black Design ® bootloadervh Target language: Verilog
: Simulator language: Mixed
Generate Block Design [
Hierarchy = Libraries Compile Order
Board Part
v SIMULATION
Run Simulation Source File Properties ?_00O X Display name: Nexys A7-10
n Board part name: digilentinc.cc
© common_defines.vh - o .
eaurys o Board revision: D.0
v RTLANALYSIS ) = Connectors: No connectit
. E : N;
> Open Elaborated Design nerypte ° Repository path: C:/Xilinx/Vive
Core Container: No URL: https://refere
v SYNTHESIS ] Global include Board overview: Nexys A7-101
P Run Synthesis Used In oA
P L < > Synthesis
> Open Synthesized Design ~
General  Properties 3 >
™ IMPLEMENTATION Tcl Console |Messages Log Reports  Design Runs X ? 00
P Run Implementation a = = + %
> OpenImplemented Design Name Constraints ~ Status WNS TNS WHS THS TPWS TotalPower Failed Routes LUT FF £
synth_1 constrs_1 Not started :
v~ PROGRAM AND DEBUG < >
v
. = . —
33 10. common_defines.vh & Global include Tz 4%
. . . . = o
Add boot_main.mem to the project: Flow Navigator &0 Al Add Sources & &5t 7|2
. o o .
2M ("Add or create design sources")2 {2 CHS Add Files & 22LCH (OE 11 &EX).
. o .
[RVfpgaPath]/RVipga/src/SweRVolfSoC/BootROM/sw £ O| &5t boot_main.mem & EISHL|CH
= B kol mXel IISHS
(A8 11 &=X). AS0| YUO|ER|D 3T TteS CIXtQl &A/MH 22 iAo ZoefLC

Imagination University Programme — RVfpga Lab 1: Creating a Vivado Project

Version 1.1 — 8th June 2021

© Copyright Imagination Technologies




imagination
university programme

File Edit Flown Tools Reports Window Layout View Help Q- Quick Access
- L
PROJECT MANAGER - project_1

W

Flow Navigator

~ PROJECT MANAGER

o Sources ? 00X Project Summary
Settings
d Soorees Q = & + &* Overview | Dashboard
Search: | Q.
Language Templates 2 Settings  Edit
4 P Catalog @ serial_deglitch (serial_deglitch.sv)
@ shift_reg (shift_r
@ stream _filter (st
v IPINTEGRATOR @ stream_join (s 1 join Add or Create Design Sources

Specify HOL. netlist, Block Design, and IF 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 Block Design @ stream_mux (stream mu

Open Block Design @ unread (unre
@ wh_data_resize (wh_
> [ Constraints (2)

> [ Simulation Sources (130) “
SIMULATION > = Utility Sources Add Source

Run Simulation Hierarchy  Libraries  Comp

)

Generate Block Design G |

<

Look in: sw
v RTL ANALYSIS Source File Properties .| boot_main.elf
> Open Elaborated Design ® boot_mainh Use Add Files, Add Dire¢ [ 1} paat_main.mem
@ boot_mainvh
v SYNTHESIS [¥) Enabled
» Run Synthesis Location: (home/dchaver

> Open Synthesized Design

Type: veriog | [+
Library: «il_defaultlib | LEHIFES E

v IMPLEMENTATION
P Run Implementation Size: 0.4k8
> OpenImplemented Design Madified: vesterday at 1
€ —
v PROGRAM AND DEBUG General Properties
% Generate Bitstream O]
Tcl Console | Messages  x -
> Open Hardware Manager
Q = £ T B8 1@ [ @ critical warning (721) () Warning (440) |
> fa Vivado Commands (2 critical warnings) file game: |boot_maimmen

Flgure8Add Memory File boot_main.mem

O| ot (boot_main.mem)2 /RViogaPath] /RVioga/src/rvfoganexys.rv Tt D7 B2

R
E310] SoC 2 B & ROM S Z7|36t= O AR EL|CEH
rvfpga

bootrom file "boot main.mem")

AIZf QHLHM Q] M9 6. AOf= O] ThOf CHEE RbMiSt JE7F ASH L

Include folders: OHX|2fC 2 Pulp EHFE EH 208 ZHLLICE (AT 12 FX). Flow
x

= [== =
Navigator &N HHES 285t ga|l= HO|A General & 283t CH2 Verilog option

(E)o saguc A oMt 2 228a usag wot 0 £ e =Y CHEag

= =2Tdg

Tt Al 2.

[RVfpgaPath] /RVfpga/src/SweRVolfSoC/Interconnect/AxiInterconnect/pulp-platform.org axi 0.25.0/include
[RVfpgaPath] /RVfpga/src/OtherSources/pulp-platform.org common cells 1.20.0/include

Imagination University Programme — RVfpga Lab 1: Creating a Vivado Project
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=, >,
Flow Navigator =8 ?

~ PROJECT MANAGER

Add Sources

Language Templates

TF IP catalog
v IP INTEGRATOR
Create Block Design
Open Block Design
Generate Block Design
v SIMULATION

Run Simulation

<

RTL ANALYSIS
> Open Elaborated Design

<

SYNTHESIS
P Run Synthesis

» Open Synthesized Design

<

IMPLEMENTATION

Run Implemeantation

pen Implemented Design

~ PROGRAM AND DEBUG

e Bitstream

File Edit Flow Tools Reports Window Layout View Help

Project Settings
for]
Simulation
Elaboration

Synthesis
Implementation

Bitstream
> IP

Tool Settings
Project
IP Defaults
Board Repaository
Example Project Repositary
Source File
Display
WebTalk
Help
> Tent Editor
3rd Party simulators
> Colors
O]

Used In

) synthesis

[#) Implementation

General Properties

Q- Quick Access

General
ey Specify values for various settings used throughout the design flow. '
These settings apply to the current project.

Name: project_1
Project device: B Nexys A7-100T (xc7al00tcsg324-1)
aredFolder/Rvfpga_L -1 /RvfpgafLabs/Labl
Target language: Verilog ~
Default library: wil_defaultlib D0tcsg324-1)
Top module name: ndpga lz‘

Language Options

Verilog options: iclude } verilog_version=Verilog 2001

Ggnerics/Parameters: D

Verilog Options oo

Specify compilation options for Verilog files.

/

Verilog Include Files Search Paths

Jhome/dchaverivM_SharedFolder/Rvipga_L-1/RvVfpga/src/OtherSources/pulp-platform.org_ common_cells_1.20.0/include
J/home/dchaverfvM_SharedFolder/Rvipga_L-1/RvVfpga/src/SweRVolfSoC/Interconnect /Axiinterconnect/pulp-platform.org__axi_0.25.0finclude

Defines

> Open Hardware Manager

Tcl Console | Messages | Log

Figure 12. Include folders for the Pulp Platform

Step 6. HHEAER| MM

O|M & 13 3 Z0| Flow — Generate Bitstream(H|E AE 2! MMd)S ZEISIL|CE A2 7ts8t
7o A0 gitts Ol LtEtL D e 3 FRE ARE A 28T = AsHCHAE 14
&x). o St O3 O A4 oM =elg SELChAE 15 #X). 0] thAl&=
RVfpgaNexys(ZZM E9| Verilog % System Verilog Y2 HO|EHE st 0| FPGA Of
OjEot £ HE A2EZS HELICL O] ZEMAE Ut oz ARH H20| Wt 20-50 0|

EEE
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. FEile Edit Flow

= )

Flow Navigato

v PROJECTM
1 'Q Settings
Add Sou
Languag

1F IP Catalo

v~ IP INTEGRAT
Create Bl
Open Bl¢

Generate

v SIMULATION

Run Simi B

a3 13. HEAEY

imagination
university programme

Tools  Reports  Window L
Project Manager
Settings >
Create Block Design
Run Simulation »

Open Static Simulation...

Open Elaborated Design

New Elaborated Design...

Run Synthesis F11
Open Synthesized Design

New Synthesized Design...

Run Implementation

Open Implemented Design »

Hardware Manager
Generate Bitstream

Create Runs...

44

No Implementation Results Available

D Don't show this dialog again

There are no implementation results available. OK to launch synthesis and
implementation? 'Generate Bitstream' will automatically start when synthesis
and implementation completes.

a

om

¢ Launch Runs

Launch directory:

Options

) Generate scripts only

Launch the selected synthesis or implementation runs.

« <Default Launch Directory>

®) Launch runs on local host: Number of jobs: 8

() Don't show this dialog again

Imagination University Programme — RVfpga Lab 1: Creating a Vivado Project

Version 1.1 — 8th June 2021
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a8 15, A3 A=

M

HE AR Y 3 0 149 20| HO| LYEILICL Q2% HT BA2|0f s XBES
25010l §2 &Lt
Bitstream Generation Completed X
o Bitstream Generation successfully completed.
Next
Open Implemented Design
View Reports
@ Open Hardware Manager
Generate Memory Configuration File
Don't show this dialog again
J8 16. HHEAER MM 28
O|H| RVfpgaNexys A|2EIS E build 222 Labs 6-10 | Al RVfpgaNexys & 4= 5}0]
rebuild & == JAFLICL X[F2 PaltformlO & ALESIY Z2IWES CIRZESHT Aoz i

g2 =3 RvfpgaNexys AIAEIS AMEE & UELICH

Nexys A7 EEO| RVfpgaNexys & CHR2=ESH?| 25t E3ME 10 E AMESt= 40| FFLICL
XEMISH LI8€2 RVfpga Getting Starting Guide(GSG)2| MM 6.A O XtA|s] AEEO UELICH
GSG 9| Ct2 O|X| (6.B ~ 6.H) O|A MG CHE, RVfpgaNexys A| A S Nexys A7 EEQ
FPGA Off Ct2Z2E%H 2, PlatformlO & AME3t0] RVfpgaNexys O Z20E CHR2Z2E5t0
H/OH Oy = ASLCL

EESH Verilator(HDL Al220|E)E AHE3I0] RVfpga Getting Starting Guide 2| MM 7 0ff Ao

CH2 RvfpgaSIM O A &= Z2OWS A 0|9 5 AFLICE Ol2{et RTL &
AZgojds Sdf 2ZEQ0 =270 &= I low A2 St= MBS =g =+

UELICE RVfpga Al 2B S =ty BE Mes HAE A LHZY [ Labs 6-10 0| A

Verilator & HO0| AMESHA E L|CH
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