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1. &

EHFESRVIpgaZadt - FRE e —(EHHZE - HPEfEEEASHIATA Verilogfg %
SystemVerilogfg % ~ BIfE % ~ BCEB NI SCTFAE o AT ot e 40 o 72 17— & LA Digilent fy
Nexys A7 FPGARaZH (100ThiA - BIRVfpgaNexys ) {F &y ARiE + AT SoCHy HYVivado
B - (FFRL(E > WREANexys4 DDREAZEAM: > o] IERIZFIEM - ) BB TELEME
2B > BRI ZEARVipgaNexysif B I ASTH & ©

EEE ¢ EFERVipga s B - W/E5ERK Imagination AE{#
( https://university.imgtec.com/) $&ft#) " RVfpga AFIH5Ee | ATl 2R TIE -

pign > 2 ZH R T RVipga AP RE 5 Hr Y SR B 22 22 Xilinx #y Vivado il Verilator (4115 1] AR 2
58) o AN SEECRE R Imagination RS & N EiH RVfloga & R i LR RERE | - 2™
FFRVIpga BRI A ATAE H SRAVAEET R 1CHE s [RVipgaPath] - [RVipgaPath]/RVfpga/sre st et &
RVipgaZ:4it (Bl FeIRAEFTA B B b (E FIFEHYRISC-V SoC ) #yVerilog#iiSystemVerilog
ACIRIEZE - [RVipgaPath)/RVipgal/Labs it st & B 1 E20 e (Y — 2625 -

2. ERVfpgaNexysZirVivadoEZE

TRHAEXilinxfyVivado Design Suite' 1 {fi FIRTL ( FA E % 24751 Veriloghé 2 ) 4mz2
RVfpgaNexys .4 - sE17IE DL N AU BR 2k dmzER VipgaNexys 4% » Wit A5 72 FyNexys
A7 FPGABHEEH -

F15. FEVivado

250, BV —EFHIRTLEE

3. FRTLFEMGEFENIRGIRE

540, BEfENexys AT{ER BRI

B50. irvfpganexyszk R TEEEZH ° common_defines.vhi% B2IBfEZE
6. EEMITTER

F15. BiEVivado
MR AT " RVipga AFTf5re | BUEREATEERS 24285 Vivado » 55T EI#EITZA8E - SR [E
HF 2 EEFR S IAE R -

IR1% » BfTVivado (fELinuxrf » BB —(E &SI 5 A ¢ vivado ; fEWindowst » i i#
"Start ; (FA%A ) TAEFR BRI Vivado ) - Vivado# M4 mIFE R EL - 2 — T ' Create
Project, (ZIIHZE) (FHSHEN1) -

VIR FFIFEA] Vivado 2019.2 « FERZ N EAERAE mHyVivadoH ] - EFAT58
FUERE I EARA -
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¢ Vivado 2019.2 — O X

Eile Flow Tools Window Help Q- Quick Access

VIVADO! £ XILINX,

HLx Editions

Recent Projects

Quick Start

Create Project >
Open Project >
Open Example Project >

Tasks

AMAara~n I N hd

< >

Tcl Console
1. VivadoB i/ ME © BIrBEE

250, BV —EFHIRTLE X
" Create a New Vivado Project | (ZTr—{E¥rfVivadoE % ) FEEEEHIFE (FH2BE2) -
ft "Next, (F—2) -

¢ 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

i: XI LI NX® choose a default part.

‘(’3)‘ < Back Finish
[&2. " Create a New Vivado Project | (&Ir—{E#rHIVivadoEXE) BE

MEEZEFfE T Project! | Wi ELTEI[RVogaPath)/RVioga/Labs/Lab & #EH - 154E [ Create
project subdirectory ; (FEIIEZEFHEk) BEH - 28&#% "Next, (F—F) (FE2HEES) -

Imagination A E251+#] — RVfpga B i1 © &7 VivadoZi 2
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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. B4

B TRTL Project ; (RTLEZ) > Zh&f% "Next, (F—2F) (FF2HE4)

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
El4. RTLEEZE

3. FrRTLFEBESAETIREIE
£ "Add Sources ; (HI4FIAIERNS) BT - #%—T "Add Directories ; CHIH#R) > 74
1% 15 % [RViogaPath)/RVipga/src (FE2RAEIS) - MECRIEIRFEEELL T My(EEEE (WESFTR)
e 'Scan and add RTL include files into project | (IFHERTLE &FE ZE 0 B EL b 5=
ELD
e ['Add sources from subdirectories | (1T H § HIEF2F00E )

At&kTE "Next; (hF—2)

Imagination K251 #] — RVfpga® g1 : 217 VivadoH %
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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. s e S

FE T AT 2RSS - 12 R Rt AT B 2 BH SR A5 TR - (5140 > Nexys A7
FPGABH &K _-HILED EEPCB 1Y i 47 BB 284K _-AIFPGAS [filfHE - Vivado\ E A1 5
Eill o DUFERTL R AYERGE 2 8 EHEH B B EAYFPGAS [l - 4 -
[RVfpgaPath]/RVfoga/src/rvfoganexys.xdct (—FEXilinXIELstREIRE) iy Ff73FPGA
5 IRIHA 7RSS FILEDHY R KA RTT (o_led[0]) - IEfEAVCMOS 3.3VaRHE

set property -dict { PACKAGE PIN H17 IOSTANDARD LVCMOS33 } [get ports { o led[0] }]
FAEE - kAo _ledE Verilogh2 =5 F i 5EEINexys A75f R LEDHY£47E -

7 " Add Constraints ; (HHgRHIE) REd - #—T "Add Files, CHIEIEZR) - A&E
LT WEIE R (F52RHIES )
[RVfpgaPath]/RVipga/src/rvfpganexys.xdc
[RVipgaPath]/RVfpga/src/LiteDRAM/lite DRAM.xdc

&tE "Next, (F—2H) -

Imagination K251 #] — RVfpga® g1 : 217 VivadoH %
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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. FrIMFRHIE

4. BEENexys AT/ER BN

f£ " Default Part , (THEXZEM:) figgh > #—T "Boards ; ([E#H) - A1%EEHE " Nexys
A7-100T |, (E2RE7) - aJLAFER] " Search | (#i=) JFHEk4E/NEREE - TBRDEE
> TPart, (ZfF) fb&y|HEEHEFPGAR)4FE : xc7a100tcsg324-1 - 35 FBH H =
FPGA & Xilinx Artix-7 FPGA > E./5100000{E £ FHCSG ( &5 4R49+% ) EmE3REFIF1324
{ES [HA -

% "Next, (F—%) -
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¢ New Project

Default Part

Choose a default Xilinx part or board for your project.

Reset All Filters

Update Board Repositories

7. BEFEFAEK - Nexys A7-100T

£ "New Project Summary ; CHTEEZERHE) Hegd - ##—T " Finish
[E8) -

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
< >

\2) < Bac Next > Cancel

(e (FEZE

¢ New Project

New Project Summary

VIVADO!

HLx Editions © AnewRTL 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

Cancel

o -
[E18. " New Project Summary | (FWEERE) HE
EAER  BERETHIE  AGREHERE AR LS > T B E R -

Imagination K251 #] — RVfpga® g1 : 217 VivadoH %
JfiA2.0 — 20224F4
© Copyright Imagination Technologies



Imagination
university programme

B5L. BEER © Krvfpganexyssk Ky JEfE L - K18 % common_defines.vhiy Ky 2 Ii5iiE
3 > ¥boot_main.memE3e B E T » Wi EPulpEE&ERR

# rvfpganexys 5% & THE R4 © #  AK i rvfpganexys 15 4H &% Fs TH @ 15540 - £ | Design
Sources | (EETIRIATERHEE) THY " Sources | (JFRIATEZEE) Ei&Hm T8 > FVFEG
st — T rvfpganexysf&a - ZA1&EEE " Set as Top, (& AJHEEA) (F2HE9) - ]
DL 48 =07 i g A R k= Horvipganexystsis » 41 NEFT < 18 & ikfrvipganexys
% By s g Th 4 Bl B S A o NG EAE B BEEFPGA L& B EH HAZ - #rvfpganexyssk
FyIHEBHR - PR T

File Edit Flow Tools Reports Window Layout View Help Q- Quick Access
~ B X > B 8 = ¥
Flow Navigator c3 e S PROJECT MANAGER - project_1
v PROJECT MANAGER )
Sources ? 00X Project Su
L+ settings
aQ = = 4+ 12 o Overview
~dd Sources - T
Language Templates Search: |Q- nfpganexys (3 matches) Settings
£+ P Catalog w [ Design Sources (135) ~
v® Epganex}rs (nfpganexys.sv) (?)| FTEE: 0
\ Tt o
v |P INTEGRATOR ® clk_gen: clk_gen_r Source Node Properties... bt fo
> @ mem: AX|_BUS (ax] e
Create BElock Design > @ cpu: X BUS (x| [® Open File t pz
Open Block Design > @ cdc: axi_cdc_intf ( Replace File... -o|daL:
: ddr2 : litedram_top [
Generate Block Design ve - | 1
- = & v ® Idc : litedram c| Copy File Inta Project itor
~ @ serv.rf top | Copy All Files Into Project
v SIMULATION - ) )
< X Remove File from Project... Pa
Run Simulation BTy ae B o
Hierarchy Libraries Co
y ng
v RTL ANALYSIS Disable File par

Source File Properties
» Open Elaborated Design Move to Simulation Sources revi
F d @ rfpganexys.sv

ctol
v SYNTHESIS &) Enabled Hierarchy Update » .
P Run Synthesis I |
) i . - Location: fhomefdcha C  Refresh Hierarchy -~
> Open Synthesized Design Type: Systemverile IP Hierarchy ,
Librany: wil_defaultlib = ;.
v IMPLEMENTATION i = Setas Top esit
P Run Implementation Size: 8.2 KB L
> OpenImplemented Design Modified: Today at 15 ges
< —
v PROGRAM AND DEBUG General Properties SEEEE

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

9. #rvfpganexyss Ry TEE 4R

EitEZE common_defines.vhig B EIBEESIEE /1% - B21F " Design Sources | (F%:THE4G
22085 ) Y " Sources | (JFAATEZES ) EAEH > FEFE " Non-modules | (JEE4H) HEZEEf
4H > ZA&%$%— T common_defines.vh - SZREZENE MR R(TE " Sources | (JFIATEZAS ) &
N " Source File Properties | (JF#af2=f8E M) Ef&H - #%— 1 " Global Include ; (4
MEEEZE) DaERH (B2EE10) - [ERERITE T - W EZEZEEE " Design
Sources ;| (EETIHIGIEZ NS ) / " Global Include ; (&IHEEIEZE) | - FHEE » sBAMHRE
A g R R E T EE T -

» Open Hardware Manager
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¢ Projectl - [C:/RVfpgalabs/Programs/Lab1/Project1/Project1.xpr] - Vivado 2019.2 - o X
File  Edit Flow  Tools Reports ~ Window  Layout View  Help Q- Quick Access Ready
f‘-"‘ « B X P‘ B X ¥ Default Layout v
Flow Navigator eSS PROJECT MANAGER - Project1 ? X
~
Vv PROJECT MANAGER .
Sources ?2 00X Project Summary 200X
£ Settings .
Qll | 2| 4 2 & Overview | Dashboard
Add Sources A
Search: | Q- 3 Edit
Language Templates Settings
v = Design Sources (125) A . .
4F IP Catalog Project name: Project1
(
> = Global Include (1) Project location: C:/RVfpga
> Verilog Header (15) Product family: Artix-7
v .
IP INTEGRATOR v == 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 T e r— Simulator language: Mixed
Generate Block Design —
Hierarchy = Libraries Compile Order
Board Part
v SIMULATION
Run Simulation Source File Properties ?2 00O X Display name: Nexys A7-10
Board part name: digilentinc.cc
© common_defines.vh - -3 .
Board revision: D.0
eau-Uiiy. o
v RTL ANALYSIS & 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 A7-10
P Run Synthesis Used In W
> q
> Open Synthesized Design || [~ """~ Tt mmmmmm e m e Spatdich v
General  Properties < >
v IMPLEMENTATION Tcl Console |Messages |Log Reports |DesignRuns X ?2 00
P Run Implementation
) Q|x|¢ + %
> Open Implemented Design . §
Name Constraints ~ Status WNS TNS WHS THS TPWS Total Power Failed Routes LUT FF
v synth_1 constrs_1 Not started C
v PROGRAM AND DEBUG < >
v

E10. % common_defines.vhik B EERE

#boot_main.mem#¥E[EHZE D : /£ " Flow Navigator |, (JRfEEZEZ) &ET » #—TF

"Add Sources | (HIMACHEZE) - fRFFTEEZEETE (T Add or create design sources ; (¥
SR TLHEACRIER) ) o I TAdd Files | (BTMBEZ) (SRENT) - HET
[RVfpgaPath]/RVfpga/src/SweRVolfSoC/BootROM/sw ifi #E % boot_main.mem ( #1[& 11 ff
) o FESEREREE T KL AEZE A (E " Design Sources | (ETAEREZ ) / T Memory
File, (GCIERSIEZR) -
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File Edit Flown Tools Reports Window Layout View Help Q- Quick Access
= - | NN LI -

P
Flow Navigator c 8 B PROJECT MANAGER - project 1

~ PROJECT MANAGER

o Sources ? 00X Project Summary
Settings
Q = & + &* Overview | Dashboard
Search: Q-
Language Templates El O ———
F IP Catalog @ serial_deglitch (==

@ 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
> [ Constraints (2)

Ger

ate Block Design
+

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

Run Simulatien | [ T

<

Hierarchy  Libraries  Comp

Look in: sw
v RTLANALYSIS Source File Properties boot main.elf
> 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 11 %‘ﬁ%%ﬂ%%%%boot_main.mem

i tEZE (boot_main.mem) R #IAA{EFMIAYSoCHIELEIROM » A RfERE %
[RVfpgaPath]/RVfpga/src/rvfpganexys. v HAE Fy 80l A -

bootrom file hoot main.mem")

AFHERE THIZEC AR E & ZAHFAVE &R -

BEERIK © &% - BEPulpFErIREER K (2HE12) - 4£ "Flow Navigator ; (fiti&
HAEGS) BT — T " Settings ; (8E) - ARIEFRIVIRE PRI —T " General |

(%) 1 T Verlog options , (VeriogisE) (L)) s » g+ yusen)
MBS - F L TR S B 5 -

[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 K251 #] — RVfpga® g1 : 217 VivadoH %
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File Edit Flow Tools Reports Window Layout View Help Q- Quick Access
= >

7}

P
?

Flow Navigator

v PROJECT MANAGER a-
£ Settings General
Project Settings My Specify values for various settings used throughout the design flow,

Add Sources These settings apply to the current project.

[E12. BEPulpF-EHIERIH

F60. ELATER

PTG TFlow (Jitdh) — " Generate Bitstream ; (ZEAMITHA) > AIENM3FHTR - bt
Rl RE S —(ER T - P A TR ERER - WECRBESGEMEE (GB2HE14) -
f#7—T1 "Yes, (&) - Z&fE Launch Runs ; (RAEI#AT) BlEghfz— 1 "OK, (HEE)
(FH2AENS) - P EREERVipgaNexys#E1 7475 (FRIZEHZE T VeriloghliSystemVeriloghg Z&
MERR) ~ RFEEBETEIFPCGANEILALT T AR - Miefril 7% 20-50773# » HAGHUR LY
R -
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< o ZF o

Language Templates Simdlation L
Elaboration Name: project_1
¥ IP Catalog n
Synthesis Project device: B Nexys A7-100T (xc7a100tcsg324-1) E
Implementation aredFolder/RVfpga_1-1/Rvfpga/Labs/Labl
v |P INTEGRATOR Bitstream Target language: Verilog ~
Create Block Design > 1P Default library: sil_defaultlib DOtcsg324-1)
Open Block Design Tool Settings Top module name:  nfpga E
Generate Block Design Project i
IP Defaults Language Options
Board Repositary
~ SIMULATION Example Project Repasitory verilog options: iclude } verilog_version=Verilog 2001
Run Simulation Source File Generics/Paramatars: D
Display
~ RTL ANALYSIS webTalk Verilog Options o
0 Elaborated D Hel
> Open Elaborated Design i Specify compilation options for Verilog files.
» Text Editor
v SYNTHESIS 3rd Party Simulators
» Colors
P Run Synthesis - . ;
— Verilog Include Files Search Paths
» Open Synthesized Design (2)
~ IMPLEMENTATION SIS fhome/dchaveriM_SharedFolder/Rvfpga_1-1/Rvfpgarsrc/OtherSources/pulp-platform.org__common_cells_1.20.0finclude
Run Implementation (=] Synthesis fhome/dchaver/vM_sharedFolder/Rvfpga_l-1/Rvfpga/src/SweRvolfSoC/interconnact/Axilnterconnect/pulp-platform.org__axi_0.25.0/include
u plemantatiol =/
> OpenImplemented Design ¥ Implementation
(O ——— '
v PROGRAM AND DEBUG General  Properties )
Defines
Generate Bitstream
Tcl Console | Messages | Log | Ref +
> Open Hardware Manager
a = 2 +



Eile

=

Edit

Flow Navigato

v PROJECTM

£+

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...

13 E4 TR

L
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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.
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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

W15, BB T

EAMTTERTRE > R —(ERE - WEN6FTR - 5 — N A Lary X 5B e -

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

[&16. firyuERFtE 4 Sehk

FRAE (NE E (74032 T RVipgaNexys 24 » 17 BI5R6-10c BHEE (TS 2 1% » FTLLE BT 4Rate
RVfpgaNexys - {4 75 % (i il 4G %11IRVipgaNexys 2247 » I PlatformlO7E 45 H T T
Bt T, -

(0 FH PlatformlO % RVfpgaNexys T #k #|Nexys A7FHZEMR o ARH LI/ AREFAERH » 552
fel " RVfpga AF9#5ES (GSG) | MYEE6.AHT - GSGH Ry H M &I (6.BZ6.H) HMEIR >
RVfpgaNexys .47 [Nk ZNexys A75HE8k FAYFPGAY 1% - {5 A PlatformlOf£RVfpgaNexys
N EAIE T AR o

7] {55 Ff Verilator ( —fEHDLE#EES ) ARBHEERVIpgaSim E#fTHIFESL - 40 " RVfpga A [
T5FE ) SBTEIFTI - B e RTLARAEEE » o] DAF e e U T A (KPR RS 1R - SN E
55#6-10 > TEIEHRVIpga £ 4 LA EOHE IR S5 8 511 » BRATRHEAAZE g Verilator -
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