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SystemVerilogii 4. [RVfpgaPath)/RVfpgal/lLabs 344 3¢ £, & 52861 4520 Hok £ F ) — L&
FEIF
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PIR6. 4R H R

S B1. ¥TFVivado
WRMAIZR “RVfpga NI 1H6E 7 MUt BHAETH ML L2235 Vivado, 15 LB T %3, & 0id
B IET MO

$RJ5, i24TVivado (fELinux, T — %4 N\ : vivado; 7EWindowsH', il it
“Start” (JFUE) EH4THFVivado) . VivadoXil A BEEIFT T . i “Create Project”
BIgWmH) (HED .
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¢ Vivado 2019.2 — | X

File  Flow Tools Window  Help O- Quick Access

VIVADO! £ XILINX.

HLx Editions

Recent Projects

Quick Start

Create Project >

Open Project >

Open Example Project >

< >

Tcl Console
Bl1. Vivado¥XiW [ : “Create Project” (BIEIHH)

HBR2. FHERTLIHE
“Create a New Vivado Project” (fil&—A#rVivadoBi H) [m] SRERIFTH (ZILE2) .

B “Next” (F—23) .

#- New Project

Create a New Vivado Project

4
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

i: XI LI NX choose a default part.
®
<7> < Back Einish

&l2. “Create a New Vivado Project” (Hi&VivadoliH) |5

N

WHITE 2 “Project1” J1K H i 2l [RVipgaPath)/RVioga/Labs/Lab1 3 FJ . EFE “ Create
project subdirectory” (BIEIIH 7 H3) &0, REHT “Next” (F—H) (K3 .
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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

&3. B H &K

PRI H KA “RTL Project” (RTLIIH) , #AJ5Hd “Next” (F—35) (ZWE4) .

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

() Post-synthesis Project

\?) < Back Next > Cancel

Kl4. RTLIIH

S B3, WINRTLIE UM A R S
7E “Add Sources” IR & IO+, idi “Add Directories” GSINH ) , RJ5ik
¥t [RVfpgaPathl/RVfoga/src (ZILE5) o HRER A DLR B ML (nEsHR) -
e “Scan and add RTL include files into project” (FIHRTLAL S ST -4 H 7 hn 1) 73
He)
e  “Add sources from subdirectories” (M H FEIMNVE SR

RIGHT “Next” (F—H) .
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¢ New Project X

Add Sources

Specify HDL, netlist, Block Design, and [P 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
O Copy sources into project
Add sources from subdirectories

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

5. %NS

BAENE N RGN INZV R A o XS5 5 A PR 20T R AR LI 51 . 6140, Nexys A7
FPGAJT &1k EILEDI@EIEPCBH 4k 5 Ktk ERIFPGASG| JHIAHZE . VivadoWh 2 s ixX L4
55, DMEKRTLA (S 5 2 Pk I Hu i 2040 B FIFPGAST . 4n, [RVfogaPath)/RVfoga/
src/rvipganexys.xde XCAF (—FXilinx FIBETHI RS LA R AT R RFPGAS| IHA7 B 2]
LEDIEMEA AL (o led[0]) , FHAMHLVCMOS 3.3VI55:

set property -dict { PACKAGE PIN H17 IOSTANDARD LVCMOS33 } [get ports { o led[0] }]
WHER, G5 %Mo ledsVerilogfihd s H T3k 3 Nexys A7H KR LED 4 F5 o

7t “Add Constraints” (IIIZIRCAE) & A9, Hiifi “Add Files”  (isnscf) , AJEik
BT (ZHE6) -
[RVfpgaPath]/RVfpga/src/rvfpganexys.xdc
[RVipgaPath]/RVfpga/src/LiteDRAM/liteDRAM.xdc

SRIGHSE “Next” (F—#) .

Imagination k%11 %] — RVfpgaski1: £l Vivadolii H
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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

-

6. ¥R

B BRA4. i FENexys ATAEN B i5iR

f£ “Default Part” (BRIAERM) & HH, B “Boards” (JFAM) , #AJFiEFE “Nexys
A7-100T” (BHKET7) . WTLME “Search” (%) HE4E/NaE BRI . B0 20F & 552 br
H¥rFPGAM A FRIE “Part”  CGHifF) ZIH %t : xc7a100tcsg324-1. X 3K B & & — A Xilinx
Artix-7 FPGA, HA100k5E34 119K 3245 JHICSG CE g ) H4%.

B “Next” (F—#) .

Imagination k2114 — RVfpgasizit1: Bl Vivadoli H
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¢ New Project

Default Part

Choose a default Xilinx part or board for your project.

Reset All Filters

Update Board Repositories

K7. B KK : Nexys A7-100T
CHrIHME) &g, i “Finish”

7£ “New Project Summary”

Vendor: | All v Name: | All v Board Rev: | Latest v
I Search: | O nexys I 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 xcTa50ticsg324-1L 32

Nexys4 digilentinc.com 1.1 xc7a100tcsg324-1 32

Nexys4 DDR digilentinccom 1.1 xc7a100tcsg324-1 32
v

< >

CGERO

Cancel

(Z A8 .

¢ 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.

@ 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

&I8. “New Project Summary” CGHEWMERHE) HH

v

[
THFE,

Imagination k2114 — RVfpgasizit1: Bl Vivadoli H
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S5, WHECE: ¥rvfpganexysi% AT ERR, ¥ X common_defines.vhi N4 R 3
%, ¥boot_main.memBMEIHE#, FHEEPulpFEXHR

Brvipganexys B ANTREBER: T KkirvfpganexystB i AT Z B . 7 “Sources”  (JF3L
) E@t&H ) “Design Sources”  (ETHEICH) T TR, 4fEsdirvipganexystidh, 4
JaikFE “Setas Top” (BWATEEHD (ZWEQ) o tn] Dhdid 7848 ZAE o AN AH R 44 FR K
Ak rvfpganexystid, 1 NEFR. X4¥irvipganexysi N JE g b 2 il f i BOARER, ok HAE
HNELEFPGA L& BIFZB HAr. Kirvfpganexysid NITEMER 5, E0% 5 .

File Edit Flow Tools Reports Window Lavout View  Help Q- Quick Access
=, B X b, B & = ¥
Flow Navigator s e S PROJECT MANAGER - project_1

v PROJECT MANAGER

Sources ? 00X Project Su
£+ settings
=% Overview
Add Sources Q + 0 o
Language Templates Search: | Q- nfpganexys (3 matches) Settings
I P Catalog w [ Design Sources (135) A

v @ Mpganexys (nfpganexys.sv) (?)| ijeft =

. t ot
v |P INTEGRATOR ® clic gen:: clk_gen_r Source Node Properties... bt e
> @ mem : AXI_BUS (axi| . Ftie
Create Block Design > @ cpu: AXI BUS (2 | = OpenFile t pz
Open Elock Design > @ cdc: axi_cde_intf (: Replace File... _OI‘:;
N v @ ddr2: litedram_tog ) . \
Generate Block Design - ® ldc : litedram ¢ Copy File Into Project \tor
« @ serv_rf top | Copy All Files Into Project
v SIMULATION - - . .
¢ X Remove File from Project... Pa
Run Simulation Hierarchy Libraries Co
y Nz
Disable File
v RTL ANALYSIS Source File Properties | B2
» Open Elaborated Design Move to Simulation Sources rewi
F d ® nfpganexys.sv
ctol
v SYNTHESIS w i itor
&) Enabled Hierarchy Update »
P Run Synthesis - |
Location: fhomejdcha C  Refresh Hierarchy .
> Open Synthesized Design .
I =y 4 Type: System\f’erllc_ P Hierarchy v
Library: wil_defaultlib = 0
v IMPLEMENTATION Y = Set as Top esit
P Run Implementation Size: 8.2 KB L
> Open Implemented Dasign Modified: Today at 15 ges
X —
v PROGRAM AND DEBUG General = Properties SEEE

i Generate Bitstream
Tcl Console | Messages |Log |Reports |Design Runs x

&]9. ¥trvfpganexys it N TR R R

» Open Hardware Manager

¥ fcommon _defines.vhi A& FBEXAE: )5, iL=21E “Design Sources” (& it
) R “Sources”  GEICH) EAgH, FEIF “Non-modules”  (FEEH) SCfEH, A5
H.idcommon_defines.vh. ffif5, Z AR JEMERAE “Sources” (YA HA%IE T 771
“Source File Properties” G fFENME) G, Hifiik “Global Include” (45
BE S RIRME (ZWEN0) o BRI B 2K iz 6 5 78 “Design Sources”
CEIHE S 1 “Global Include” (&R F. iHER, RS R B AS BIIE)E
i LIl
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¢ Project1 - [C:/RVfpgalabs/Programs/Lab1/Project1/Project1.xpr] - Vivado 2019.2 - m} X
File  Edit Flow Tools  Reports  Window  Layout View  Help O- Quick Access Ready
= -« B X ’4 LB - D ¥ Default Layout v

Flow Navigator e A PROJECT MANAGER - Project1 ? X

A
v PROJECT MANAGER .
Sources ? 00X Project Summary 200X
£ Settings .
O X 2 + 2 o Overview | Dashboard
Add Sources A
Search: O~ i Edit
Language Templates Settings
v Design Sources (125) N ) X
i p Catalog Project name: Project1
’ Global Include (1) Project location: C:/RVfpga
> = Verilog Header (15) Product family: Artix-7
v " \
IPINTEGRATOR ~ 1= Non-module Files (6) Project part: Nexys A7-
Create Block Design ® wb_common.v Top module name: rvfpga
Open Block Design ® bootloader.vh Target language: Verilog
O Simulator language: Mixed
Generate Block Design __
Hierarchy = Libraries Compile Order
Board Part
v SIMULATION
Run Simulation Source File Properties ?2 00X Display name: Nexys A7-10
Board part name: digilentinc.cc
© common_defines.vh - & .
eau-uiny o Board revision: D.0
v RTL ANALYSIS o Connectors: No connectic
. Encrypted: No
> Open Elaborated Design P 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 v
> a
> Open Synthesized Design || [ """~ ST TTTTTTTToTToTToToTrmTmmmmmmm e nmmm et Sidizas v
General  Properties < >
¥ IMPLEMENTATION Tcl Console |Messages |Log Reports |Design Runs X ?2 00
P Run Implementation
: o = & + %
> Open Implemented Design X X
Name Constraints ~ Status WNS TNS WHS THS TPWS Total Power Failed Routes LUT FF
synth_1 constrs_1 Not started C
v PROGRAM AND DEBUG
vl < >

&10. ¥common_defines.vhi% B h4/a &3

¥iboot_main.mem¥FIIE|HE F: £ “Flow Navigator” CGRFEFHIZE) BiEH, Hili “Add
Sources” CASIIVECAE) , {RFFERIAZETT ( “Add or create design sources” (¥ nuk 6%
wIHESCT) ), REHTE “Add Files” Gty (ZWE1M1) o FAiFI[RVfogaPath)/
RVfpga/src/SweRVolfSoC/BootROM/sw ik #boot_main.mem CUnEI11Fi/R)  ZZBEED
B, HBiZ A1 “Design Sources” (TR SCHE) 1 “Memory File”  (f7fif#83C
£ i,

Imagination k2114 — RVfpgasizit1: Bl Vivadoli H
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File Edit Flown Tools Reports Window Layout View Help Q- Quick Access
RS L
PROJECT MANAGER - project_1
~ PROJECT MANAGER
£ Settings

Add Sources

Language Templates

Sources ? 00X

Q==+ Bleo. &*

Project Summary

Overview | Dpashboard

Search: |Q- .
Settings  Edit

F IP Catalog
@ shift_reg (shift

@ stream _filter (
@ stream_join
® stream_mu:

v IP INTEGRATOR 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
Open Block Design @ unread (unread. sv
@ wh_data_resize (wb_data

ate Block Design
> [ Constraints (2)

Ger

+

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

Run Simulatien | [ T

<

Hierarchy  Libraries  Comp

Look in: sw
v RTLANALYSIS Source File Properties . boot_main.ef
> Open Elaborated Design ® boot_mainh Use Add Files, Add Diree [ oot main.mem
@ boot_mainvh
~ SYNTHESIS [+ Enabled
¥ Fun Synthesis Lacation: Ihome/dechawer
> Open Synthesized Design Type: Verilog [
Library: «il_defaultlib | LEHIFES E
v IMPLEMENTATION
P Run Implementation Size: nake
> Open Implemented Design Modified: vesterday at 1
<
v PROGRAM AND DEBUG General Properties
¥ Generate Bitstream O]
Tcl Console | Messages  x -
> Open Hardware Manager
o T 2T, 8 i @) © critical warning (721) [ ® Warning (440} |

> fa Vivado Commands (2 critical warnings) File pame:  |boot_main.mem

B IR frboot_main.mem

ZYXM (boot_main.mem) FTHIIE4LIATHISoCHI 51 FROM, Tk & 1E X [RVipgaPath)/
RVfpga/src/rvipganexys. v HAE S B0/ -

rvfpga

bootrom file "boot main.mem")

A THRR 6 AR T IZ N EZEE .

BEXHEFR: &5, BEPUpFERHAN s (3 0E12) . 7 “Flow Navigator”  (Jif#
SHig @i “Settings” (WHE) , SRIGEIT G O KX HE “General” (i

) 1 “Verilog options” (Verilogi i) (Iz') tEgE s, s R EAE R B
S, WML AN A H 3%

[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 k%11 %] — RVfpgaski1: £l Vivadolii H
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File  Edit Flow Tools
=

7}

Flow Navigator

v PROJECT MANAGER
Add Sources
Language Templates

¥ IP Catalog

<

IP INTEGRATOR
Create Block Design
Open Block Design

Generate Block Design

v SIMULATION

Run Simulation

v RTL ANALYSIS
> Open Elaborated Design

v SYNTHESIS
P Run Synthesis

> Open Synthesized Design

v IMPLEMENTATION
Run Implementation

> OpenImplemented Design

v PROGRAM AND DEBUG
Generate Bitstream

> Open Hardware Manager

Window Layout View  Help

Project Settings
Simulatian

Elaboration

Synthesis
Implementation
Bitstream

> P

Tool Settings
Project
IP Defaults
Board Repositary
Example Project Repositary
Source File
Display
WebTalk
Help
» Text Editor
3rd Party Simulators
» Colors

©)

Used In

[ synthesis

[¥] Implementation

General Properties

Q- Quick Access

General

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

Name: project_L
Project device: B Nexys A7-100T (xc7a100tcsg324-1) E
aredFolder/RVfpga_1-1/Rvfpga/Labs/Labl
Target language: Verilog ~
Default library: wil_defaultlib 00tcsg324-1)
Top module name:  nfpga E

Language Options

Verilog options:

iclude } verilog_version=Verilog 2001

Generics/Parameters: D

Verilog Options o

Specify compilation options for Verilog files. ‘

Verilog Include Files Search Paths

fhome/dchaveriM_SharedFolder/Rvfpga_1-1/Rvfpgarsrc/OtherSources/pulp-platform.org__common_cells_1.20.0finclude
fhome/dchaver/vM_sharedFolder/Rvfpga_l-1/Rvfpga/src/SweRvolfSoC/interconnact/Axilnterconnect/pulp-platform.org__axi_0.25.0/include

Tcl Console | Messages | Log

¢
N
*
Y
Defines B
Reg +

E12. 8 Pulp & K34k

BHR6. AR

BERREL “Flow” (1) — “Generate Bitstream”  CERGECARRD » WIEM3HTR. I A AE
S —ANE O, RNEA TSGR, HERBNGEEMLH (ZLE14) . B
“Yes” (&) . ZRJG7E “Launch Runs” (@ahigfr) @HHHTE “OK” (Hiw) (S0
K15) o DB X RVfpgaNexys #1745 & (HiE 4 1l H H Verilog F1 SystemVerilog 3 14 ) &
SO\ K H S BIFPGA A LRIt . SEad FR B W 7 2 20-50 40 8, EARER T EALH
.
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=

Edit

Flow Navigato

v PROJECTM

A * ]

i

Settings
Add Sou
Languag

IP Catalo

v~ P INTEGRAT

Create Bl
Open Bl¢

Generate

v SIMULATION

Run Simi

Flow

01
10

Tools  Reports  Window

Project Manager

Settings

Create Block Design

Run Simulation

Open Static Simulation...

Open Elaborated Design

New Elaborated Design...

Run Synthesis
Open Synthesized Design
New Synthesized Design...

Run Implementation

Open Implemented Design

Hardware Manager
Generate Bitstream

Create Runs...

E13. AR R

L

Imagination
university programme

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.

Imagination k2114 — RVfpgasizit1: Bl Vivadoli H
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¢ Launch Runs X

Launch the selected synthesis or implementation runs.

Launch directory: = e <Default Launch Directory > v
Options
(® Launch runs on local host: Number of jobs:| 8 v

() Generate scripts only

() Don't show this dialog again

&15. B3hElT

A RLCARILR, 3R — A, WEEHTR. it LA X R R .

Bitstream Generation Completed X

o Bitstream Generation successfully completed.

Next
O Open Implemented Design
() View Reports
@ Open Hardware Manager
O Generate Memory Configuration File

() Don't show this dialog again

E16. B4R LA

MRS BT F T RVfpgaNexys 548, £S5 6-104 % Hgb 72z f5, mI DAE B g 1%
RVfpgaNexys. )& 7 214 H RIKIZ4 1% fIRVpgaNexys £ 4t, #]HIPlatformlO7E &2 4 #47 F
WIFBITIET -

@8 F PlatformlO#RVfpgaNexys T #:3|Nexys A7 &K A M IERIVEA I, 53 W,
“RVfpga A I1#6# (GSG) 7 MI%6.AT . GSGH I H A =H (6.BE6H) tHER, ¥
RVfpgaNexys % 4 T # %|Nexys A7F KR _EHIFPGAZ J&, #1# FiPlatformlO7ERVfpgaNexys
RIS AT AR T

7] {4 i Verilator (—FHDLA E#%) K1/ ELRVfpgaSim FiziTHIFEE, W “RVfpga Al 14s
7 BT . EENXEERTLA R, AT AEARR P2 TR &5 KRS 5. X T
6-10, 7Ed JERVfpga R4t LS F B O, AT IR KAR FE A i Verilator .
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