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VIVADO*
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Quick Start
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¢ New Project

Create a New Vivado Project

L]
’
VIV&E}IIQ This wizard will guide you through the creation of a new project.

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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¢ MNew Project *

Project Name

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

Project name: Ihello_world| I Iﬂ‘g |

\F’rojecuocation:IF:!ZYNDJEmbedded_SystemI ITHEFREE E'
[+| Create project subdirectory ﬁlj @Iﬁ —f‘ EI %
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¢ New Project s

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 IF, run
RTL analysis, synthesis, implementation, design planning and analysis.

[+ Do not specify sources atthis time

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

(3 N0 Planning Project
Do not specify design sources. You will be able to view partipackage resources.

7 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. ‘
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= ~
xczudcg-sfvc7B4-1-i 784 252 87840 175680 128 43 728
xczudeg-sfvc7ed-1-e 784 252 87840 175680 128 43 728
xczudeg-sfc784-1- 784 252 87840 175680 128 48 728
\ xczudev-sfuc784-1-e - 784 252 87840 175680 128 43 728
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xczubcg-sfvc78d-1-e 784 252 117120 234240 144 64 1248
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4 New Project

New Project Summary

VIVADO!

HLx Editions
@ AnewRTL project named ‘hello_world will be created.

@ The default part and product family for the new project:
Default Part: xczudev-sfuc784-1-i
Product Zyng UltraScale+
Family: Zyng UltraScale+ MPSoCs
Package: sfuc784
Speed Grade: -1
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To create the project, click Finish
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Zynq Ultrascale+ MPSoC (3.3}

@ Documentation £ Presels

Page Navigator Ll
[] Switch To Advanced Mode

PS8 UltraScale+ Block Design

1i0 Configuration
Clock Configuration
DDR Configuration

PS-PL Configuration

uUs-3

IP Location

1i0 Configuration

~ MIO Voltage Standard

Bank0 [MIO 0:25]

LVCMOS33  ~

«||Q| =
Search: Q-
Peripheral

» Low Speed

> High Speed

» Reference Clocks

Bank1 MO 26:51] | Bank2 [MIO 52:77] | | Bank3 [Dedicated]

LVCMOS33

LVCMOS33  «

LVCMOS33

Signal

/0 Type  Drive Strength(mA)  Polarity Speed Pull Type  Direction

P 1.3.13 A& MPSOC ) UART

PS FANMBBE A 2 18] (1324 32 B2 a5 H (1% A\ /i 8 (Multiplexed Input/Output, MIO)
KSZHLRT . PS 1 78 AN MIO 5| Jml DL T A R A2 . UART 514 D Bk £ 75
LIRS R, FATTH MPSOC &R PS iy UART £ 140 B B s :

1
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PS_MIO35_501
PS_MIO36_501

BANK501

VCCO_PSIO1_501
VCCO_PSIO1_501

4

PS_MIO37 501 [-ie—o—troor CIE_RESET_N  (24)

_MIO37_501 ~H7g PS5 _MIO38 o i,
PS_MIO38_501 (~{fg—PSMIOT0 fn (29§
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PS_MIO40_501 [—j1o——PSWIOZT Sk 29
?3:&1:335:331 <) ;gfwgﬁ S_UART1_RX (28)
PS_MIO43 501 |por - S_UART1_TX (28)
PS_MIO44_501 [

_MI044 501 Fop — PS_MIOd5
PS_MIO45_501 ({35 PSFIO48 o.eo0 ((2299
PS_MIO46_501 [or—PSMIOa7 o0 1
PS_MIO47_501 (31— P&~MIO43 Do B
PS_MIO48_501 [urrg—PSWMIOT0 022 (29
SicE D Hir e S B

H %D_CLK

PS MIOS1 501 =2 R2] A A49R9 5% D_CLK 29)

MIO42 F1 M1043 # FI/E UART & B E 5 |, FFEL

AXU2CG-SFVC784-1
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K 1.3.14 5& MPSOC R AR R B K1 —# 4. MBI IRATATCLE 2], BANKS01 H1 i)

5 KRR B K USB # & 106
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B UARTO Bk 182 115 A
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Page Navigator \on /0 Configuration

D Switch To Advanced Mode MIO Voltage Standard

Bank0 [MIQ 0:25] | Banki [MIO 26:51] | | Bank2 [MIO 52.77] |Banka [Dedicated]
PS5 UltraScale+ Block Design
LVCMOS33 LVCMOS33 LVCMOS33 LVCMOS33

1O Configuration

Clock Gonfiguration « Qx| %
Search:

DDR Configuration

Peripheral 1o Signal i0 Type  Drive Strength(mA)  Polarity Speed Pull Type  Direction

PS-PL Configuration olv Low Speed

~

> Memory Interfaces

> CAN
> 12¢
(] PJTAG
> O PMU
[Jcsu
> SPI
o L= ]
>[_JUARTOD
> [ UART1
> GPIO

» Processing Unit
2

K 1.3.15 FEJF UART
A% UARTO,FFTE S5 ) 10 #2 Rk M1042..43, a0 F EFs:

Zyng UltraScale+ MPSoC (3.3) '
@ Documentation  £* Presets IP Location

Page Navigator = 110 Configuration

("] Switch To Advanced Mode MIO Voltage Standard

Bank0 [MIO 0:25] Bank1 [MIO 26:51] | | Bank2 [MIO 52:77] | Bank3 [Dedicated]

PS UltraScale+ Block Design
LVCMOS33 LVCMOS33 LVCMOS33 LVCMOS33

110 Configuration

Clock Configuration - Q % e

Search: Q-
DDR Configuration
Peripheral o Signal 110 Type Drive Strength(ma)  Polarity Speed
P3-PL Configuration > SA
v UART
(¥ UART 0 MO 42 .43 “
] MODEM
UART O Mo42 xd cmos w12 ~ | Default ~ || Fast
UART 0 Mo43 ted cmos w || 12 ~ || Default w || fast -
>[ ] UART1
» GPIO

> Processing Unit

K& 1.3.16 UARTO O HAKS| e &
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Page Navigator - 'O Configuration

[ Switch To Advanced Mode MIO Voltage Standard

Bank0 MIO 0:25] Bank1 [MIO 26:51] | | Bank2 [MIO 52:77] || Bank3 [Dedicated]
PS UltraScale+ Block Design

LVCMDS18  « LVCMOS833 LVCMDE18  « LVCMOS33

110 Configuration é E
Clock Configuration «|a| = s

Search: Q-
DDR Configuration

Peripheral [[8] Signal i Type Drive Strength(mA)  Polarity
PS-PL Configuration » SPI

~ UART
~[w] UART 0 MO 42 .. 43 L

& 1.3.17 bank HE&E
2-8 B 'E PS i) DDR4 #4245 o

A1 MPSOC JF & #R £ PS % f# F§ T 4 F Micron( %% )t )DDR4 it f, M 5 &
MT40A256M16GE-083E, 75 NEEH 4Gbit(256M X 16bit), 47 55 N 64bit(16bit X 4), i

AT EE AL 1200Mhz($0 3 3# 2% 2400Mbps).

M SR Y DDR Configuration 33, 77 DDR FC & TU1H . 7£ Load DDR Presets
#T5H i% B DDR4 MICRON _MT40A256MGE 083E, fE# ] Select an option X i HE
R “Yes” HisE; 2% 7E DDR Controller Options —#~H1, # Effective DRAM Bus Width #
N 64bit; RJ57E DDR Memory Options — 4= 7, 73 5314% T K40 Bl v o % & -

Speed



Page Navigator
[] Switch To Advanced Mode
PS UltraScale+ Block Design
110 Configuration
Clock Configuration
DDR Configuration

PS-PL Configuration

DDR Configuration

Load DDR Presets

DDR4_MICROMN_MT40AZ56M16GE_DB3E  ~

Clocking Options
Requested Device Frequency (MHz) 1200
DDR Controller Options

Memory Type DDR 4

Components  Components

DDR Memory Options

DDR4 2400P

16

Speed Bin (use tooltip)
Cas Latency (cycles)
RAS to CAS Delay (cycles) 16
Precharge Time (cycles) 16

Cas Write Latency (cycles) 12

tRC (ns) 45.32
tRASmIN (ns) 32
FAW (ns) 30.0

Kl 1.3.18 AL

2-9 W& PS I .
Rt 2 Clock Configuration $1 I8 L & DU, 1% 5+ [ 32 222 i & MPSOC PS HH ¥
B ELlndim AR ER A 33.33333Mhz, X S5EATIF AR LI PS S AR A H .
X7 CPU KBS %, DDR [HIEF 8 LA e A s i o, FRATE SRR BRI . i~ E

I
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Page Navigator
[] switch To Advanced Mode
P3 UltraScale+ Block Design
110 Configuration
Clock Configuration
DDR Configuration

PE-PL Configuration

[F#£ /& 7E Clock Configuration T[], it Output Clocks #x

BUH 2)3% PLO, N

(3.3)

IP Location

Clock Configuration
Input Clocks Output Clocks

«a = 2

Search: Q-

Name

~ Input Reference frequency
PSS _REF_CLK
GT Lane Reference frequency

Peripheral Reference frequency

Actual Device Frequency 1199 988037

Effective DRAM Bus Width | 64 Bit ~

ECC Disabled A
DRAM IC Bus Width (per die) 16 Bits w
DRAM Device Capacity (per die) | 4098 MBits i3
Bank Group Address Count (Bits) 1
Bank Address Count (Bits) 2
Row Address Count (Bits)
Column Address Count (Bits) 10
Dual Rank [

~

H PS 17 DDR $ziH1] 28

Source Input Freq (MHz) Range (MHz)

PS_REF_CLK [33.333 27.00:60.00

K 1.3.19 A& PS [tk
2-10 RUAARSLIS 5 E MPSOC Ik AR/ R4, R REM#H MPSOC H 1 PS .
AT PS F1 5 PL 838 B B (S 2%,

TEPIR:

0, JEJT PL Fabric Clocks,



Page Navigator = Clock Configuration

() Switen To Agvanced Mode Input Clocks | Output Clocks

() Enable Manual Mode
PS UltraScale+ Block Design e

» PLL Options
110 Configuration

« O = =
Clock Configuration

Search: Q-

DDR Configuration
Name Source FracEn Requested Freq(MHz) Divisor0 Divisor1  Actual Frequency (MHz) Range

PS-PL Configuration |v Low Power Domain Clocks

» ProcessorMemory Clocks

» PeripheralsiO Clocks
B,

~ PL Fabric Clocks
| “I [ PLO | RP 100 8 1 99.999001 0.0000...
PL1 RP 100 4 1 100 0.0000...
P2 RP 100 4 1 100 0.0000...
[JpL2 RP 100 4 1 100 0.0000...

» System Debug Clocks
> Full Power Domain Clocks

» Advance Clocks

Kl 1.3.20 Z45%4)1% PLO
Rt 22 PS-PL Configuration T, #AJ57E4 & General, HUIH2)i% Fabric Reset
Enable-
T ANE 24 HT UL T PS-PL interfaces, 1 LA %I Master interface Al Slave interface #
Ui, JEJT Master interface, HUJHZJiEHH1/) AXITHPMO LPD. 41~ K.
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Page Navigator = PS-PL Configuration
[ Switch To Advanced Mode Q==
Search: |Q-
PS UltraScale+ Block Design
ame Select
/0 Configuration w General
) » Interrupts
LS Fabric Reset Enable I_I’
DDR Configuration » Address Fragmentation

» Others

PS-PL Configuration + PSPLInterfaces

\ ~ Master Interface
» AXIHPMO FPD O

» AXIHPM41 FPD O

| > AXIHPMO LPD

» Slave Interface

» Debug

K 1.3.21 BUH/4)i%k Fabric Reset Enable A1 AXI HPMO LPD
2-11 Ft® ZYNQ UltraScale+ MPSOC 5EH, Hiidi “OK”,
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A e R AR, il OK, $% Cul+S f#77, i FEIFR:



BLOCK DESIGN - design_1*

Source! Desi x Signals 2 _ [0 [4 Diagram  x AddressEditor x

Q| z |4 & e a X B/ o a + E #, C Y |= Defaullview v
design_1

# zynq_ultra_ps_e_0 (Zyng UltraScale

zyng_ultra_ps_e_0

< b
Block Properties > _ OB X
% Validate Design
T myng_ultra_ps_e_0 -3
Mame: zynq_ultra_ps_e_0 o alidation successful. There are no errors or critical wamings in this design.

Parentname: design_1

General = Properties P

K 1.3.24 B R

step3: AERINZ HDL ik

3-1 7E Sources 7 I H1, % Design Sources T [ sysetm.bd, Xt & FATTNI NI 5 1 1
Block Design ¥ it . 4% midi sysetm.bd, 7E5 H K32 B4tk $ “ Generate Output Products”,
W B R

BLOCK DESIGN - design_1

Sources  x Design Signals 2. O Diagram  x Address Editor x
Qlz|e|+ : gllaadEolaq ¥

w Design Sources (1)

design_1 (design_1 hdvilh L
| Source Mode Properties..

onstraints
[ Simulation Sources (1) | fm OpenFile Alt+0

> @ sim_1(1) Create HDL Wrapper...

? Utility Sources View Instantiation Template

enerate Qutput Products

___________________________ | Reset Qutput Products...
Hierarchy IF Sources Lil

Source File Properties i |

design_1.bd
¥ Remove File from Project...
[+ Enabled
Location: FIZYNQ/Em| Disable File
Type: Block Desiar Hierarchy Update »
Part cczudev-sfic (* Refresh Hierarchy
<

.......................... IP Hierarchy L4

K] 1.3.25 i#%#% Generate Output Products
3-2 #iH “Generate Output Products” XJi&HE, U1 K FR:



% Generate Cutput Products

The following output products will be generated.

Preview
Q =z | =
v = [§] design_1.bd (0O0C per IF) S8
Synthesis
Implementation
Simulation
o
Synthesis Options
() Global

I:’_ﬁ; Qut of context per IP I

() Out of context per Block Design

Run Settings

MNumber of jobs: | 6 v

=

Kl 1.3.26 % E Generate iEIN

TEXTIEHEH , Synthesis Options 4% Out of context per IP, iX B A TR FEFER A ; Run Setings
F T B AR O A AR B AR FE B (2R A, AT 2 AR, REFEROA SR BN A
i Ak B 5 K T A R FE B rT DA, — Mol 3 R n] i AR 3. S8)5 miili “Generate” K
AR A SEBURITT B SCA

1t “Generate” J$F2 H 2 R BTHAE BT A TR EMHIH R . o Vivado T H2x B 34 1k
AR GEI XDC 2V SCAF, A AT AN 7 22 F 3 % MPSOC PS 5] i [ # 11 (DDR Al
FIXED_T0) AT JIZ3AC -

Generate 585, FE# HFHERES T “OK”,

1t Sources & 1, i “IP Source” b2 U1, 1] LA | Generate 72 A2 B 1) 45 2R

||Souroes x| Design | Signals 2 _ 0O
a = ¢ + o

w Block Designs (1)

v 2. [ design_1 (21)
~ [ Synthesis (7}
» TF[@ design_1_zynqg_ultra_ps_e_0_0(5)
@ design_1v
I" design_1_oocxdc
o Implementation (7}
s TF[E design_1_zyng_ultra_ps_e 0 0(2)
@ design_1v
@ design_1v
I" design_1_oocxdc
11 design_1_bdtcl

> Simulation (17)

K 1.3.27 block design Ap%fr4gs &



3-3 £ “Hierarchy” Fr%% 5147 B8 i ifi system.bd, #AJ51E#E “Create HDL Wrapper”s

Sources  x Design Signals v I o . Diagram  » Ad

Qs+ o e o
W Diesign Sources (1)
y &0 desimoi{der 0 LSS

Source Mode Properties..
> Constraints

~ Simulation Sources | . i s

b sim_1(1) Create HDL Wrapper... /

> Utility Sources View Instantiation Template

Generate Qutput Products...

Reset Qutput Products..

K 1. 3. 28 AR M

TE 38 H A 1R HE HP AN 2) % “ Let Vivado manage wrapper and auto-update ”, 4R J5 fi 7
(43 OK ’,O

¢ Create HDL Wrapper

You can either add or copy the HDL wrapper file to the project. Use copy
option if vou would like to modify this file. ‘

Options

() Copy generated wrapper to allow user edits

@ LetVivado manage wrapper and auto-update

® T -

K 1.3.29 GIEETHZE HDL 2%
B 5ER G, Design Sources 5441 K AT :

Sources w Design Signals 2 _ 0O

Q==+ 0 o

w Design Sources (1)

~ @ - design_1_wrapper (design_1_wrapperv) (1)
j«' [ design_1_i: design_1 {design_1.bd) (1)
~ @ design_1 (design_1v) (1)
» TF[E zyng_ultra_ps_e_0 : design_1_zynq_ultra_p
> Constraints
w Simulation Sources (1)

> sim_1 (1)

> Utility Sources

K 1.3.30 A f% design 1 wrapper. v Iii)JZ XA



design_1_wrapper.v AEI &1 Verilog S, ik 4R “ " F EIbRfER M TN
TRJZ R A Verilog HDL XF i ivhib 47 3¢, F SR 1 X block design [F14L,
REWA] LTz AR P RN .

FANRATIE R 1.3.29 Hh/4)i%& T “Let Vivado manage wrapper and auto-update”, IXFEFA]
TEAEEL T Block Design 2 J& # A 77 22 F BUHT AL I UZ L, Vivado T H2 BB 1%

step4: K Bitstream L5 HH Hardware

WERE TS T PL M BEUE, )RR ZAR N 5 2D R Rz Bt AT 45 A SEI IR AR
Bitstream (. T ARSI AR M 2] PL #55, BT LAJG T A2 K Bitstream U, A 75 1Al 14
ST,

4-1 BT

TESERFL % FE File > Export > Export hardware.

File Edit Flow Tools Reports Window Layout View

{18
Project y |2 B P, LI
I Add Sources. tiie s (BLOCK DESIGH - system
1 Close Project
Sources x Design Signa
[l = e T} L HULESE
Checkpoint 4 > Constraints
P b W Simulation Sources (1)
. » sim_1 (1)
Text Editor 3
\ » Utility Sources
Export Ly Export Hardware. ..
Launch SDK Export Block Design. .
Print..
; Export Simulation...
Exit

K 1.3.31 S
e H TR AE A, RN A2 A bitstream SCAF, FTPATCFR4)i% “Include bitstream”,
HE S “OK” 24 .

% Export Hardware

Export hardware platform for software development
tools.

[ Include bitstream

XSAfile name: |design_1_wrapper |

Exportto: [ ZYNQ/Embedded_Systemihello_world E'

o

K 1.3.32 LA “Include bitstream”
I, XSA file name — #2272 AL RS B SO R ST 4, X ERATT R BRI - Export
to J M [ #E A5 A2 A B IR BL 3 AR B SO I B8 A, AR BT SO G R s




=R =t =R Foh

hello_world.cache
hello_world.hw
hello_world.ip_user_files
hello_world.runs
hello_world.sim

hello world.srcs /

Iu design_1_wrapper.xsa I

Ln
Fad
m

[}
¢ hello_worldxpr 2021/10/18 20:36 Vivado Project Fi... 12 KB

Bl 1.3.33 Al xsa SO
4-2 MR ERSE, BAVE LREBA NHE— %0 vitis B30I, H T A2 vitis
B THE, [FIESHEE design 1 wrapper.xsa SCAF#E Dt 25, i F B P

Embedded_System » hello_warld » vitis

-

=t ER R B
[ ] design_1_wrapper.xsa 2021/10/19 2:01 XSA i

K 1.3, 34 B xsa STHEEDLE] vitis KR
TESE B2 i Tools > Launch Vitis, B3l Vitis JF R, 1 FEFR:

Tools Reports  Window  Layout  View  Help

[¥ Validate Design

Create and Package Mew IP...

o~

Create Interface Definition. ..
Enable Partial Reconfiguration...
Run Tel Script..

Property Editor

Associate ELF Files..

Generate Memory Configuration File... 1

Compile Simulation Libraries... 5

sl Download Latest Boards..

ic Download Latest Example Projects...

Xilinx Tcl Store...

B
\Cgstom Commands 3

Launch Vitis

O Language Templates

£ Seftings... K
T HREETAICIy T SOUTCe s CIOTanes

B 1.3.35 Jagh Vitis FFRMEE
FESRH R TEAE S, FRATIHS TREBR AR i€ BT 1 vitis SCAFR T, 40 F EIFTR .



Eclipse Launcher

Select a directory as workspace

Vitis IDE uses the workspace directory to store its preferences and development artifacts.

Workspace: I FAZYNO\Embedded_System\hello_world\witis w I - Browse...

[[]Use this as the default and do not ask again \

» Restore other Workspace

» Recent Workspaces

conce
K 1.3.36 wE T/ES A
FIXH, RAICKL5EH T MPSOC AN R G AE Bt 3820« R FEZE 3 Vitis 1K
P AT N AR T R, Wk A ) .

1.4 A&t
MR R, BAVAS) T8I RS (Vitis), 0 FEIFTR:

vitis - Vitis IDE

Fle Edit Xilinx Project Window Help

& | B Welcome % | =k

W XILINX
& Vims.

VITIS
IDE

[i=—] == =

PROJECT PLATFORM RESOURCES

Create Application Project Add Custom Platform Vitiz Documentation
Create Platform Project ¥ilinx Developer

Create Library Project

Import Project

Bl 1.4.1 Vitis FFRHEE AR
stepS: 7E Vitis HEIENH TE
5-1 7EEHF2I%EFE File > New > Application Project, i — vitis W H T2, w1~ E AT
7N



witis - Vitis IDE
File Edit Xilinx Project Window Help

MNew Alt+Shift+N > ™  Application Project. '\\
Close Cirl+y | == Hibritey Fresecl. I
Close Al Corlsshifesy B Platform Project..
Cave Cirl4g [ Other.. Ctrl+N
Save As...
Save All Ctrl+Shift+5
Move...
Rename... F2
Refresh F5
4 Search Cirl+H
Import...
Export...
Properties Alt+Enter —]
Switch Workspace > V ‘
Restart
Exit
— I TN 1

B o142 N TR
52 FEPAHI I RHERE S, N T4 “hello world”, B EWURFRBABITT, A
“Next”, W FEFiR:

-ation Project

Create a New Application Project
Enter a name for your Application project.

P

Project name: | hello_world |

Use default location
Location: | FAZYNQ\Embedded System\hello world\witis\helle_world Browse..

Choose file systern: fdefault

System project: |Create New... | hello_warld_system

Systern ' System Project 2 = A system project is a container for multiple
Project 1 applications that would run on different domains of

- - a platform at the same time.
Baremeial IJI'!I'.IK Li il Al Ef‘ﬂlm
s | Aep 1 App 2 App | = A domain is the BSP/OS that controls one or
- -

more isomorphic processors.

AT2 0

Sl A72 Linux D i '. All.ng_ngl_ne = A platform contains one or maore domains.
Domain Bl
— ' ~ : -~ » A workspace can contain unlimited platforms and
Platform unlimited system projects
=4
Y _
® = Back Next = Finish | Cancel

Kl o143 BlE TR
5-3 #TJF Create a new platform from hardware(XSAWRZETT, i “+” IS xsa LA,
W B s



Mew Application Project

Platform
Mote: A platform project will be g@d automatically in workspace for the selected XSA. It can be customized later.

Select a platform from repository ‘ [5; Create a new platform from hardware (XSA)

| Na:e\ Board Flow Vendor Path
|—C] vek190 vek190 Embedded Kilinx Diwivade'\Vitis\2019.2\datalembedded su;

zc702 zc702 Embedded Hilinx Dwivado'\Vitish 201 9.2\data\embeddedsw

|_|:| zc706 zc706 Embedded Hilinx Diwivade'\Vitish201 9.2\data\embeddedw:

[Fy zeu102 zcul102 Embedded Hilinx Diwivado\Vitish 2013 2\data\embeddedsw
LCI zed zed Embedded Kilinx DiwivadohVitish201 Q.Z\data\embeddedw:

L = > |

Platform name: |vck190

® | = Back MNext = Finish | Cancel

K 1. 4.4 ¥ xsa SCHF
TE I P design 1 wrapper.xsa SCfHF, 40 F B R

Embedded System » hello_world » vitis

=4 ZUHE £t Furh
.metadata 2021/10/19 2:34 pra ==

RemoteSystemsTempFiles Mﬂi e
|E| design_1_wrapper.xsa I 2021/10/19 9:01 XSA 304 511 KB

K 1.4.5 #E$#¢ design 1 wrapper. xsa /&
WM xsa AR TR T B R, siifi next:

Mew Application Project

Platform
Mote: A platform project will be generated automatically in workspace for the selected XSA. It can be customized later.
Select a platform from repository iL:] Create a new platform from hardware (X{SA)
Board Flow Vendor Path
vck130 Embedded Hilinx Dwvivado\Vitis\2019.2\data\embeddedsw
zc702 Embedded Hilinx Diwivado'\Vitis\ 201 9.2\data\embeddedsw
zc706 Embedded Hilinx Dwvivado\Vitis\2019.2\data\embeddedsw
zcul02 Embedded Hilinx Dwivade\Vitis\2019.2\data\embeddedsw
zed Embedded Kilinx Diwivado\Vitish2019.2\data\embeddedsw
77 design_1_wrapper [custom] I design_1_.. Embedded Kilinx FAZYNO\Embedded_System\hello_ warld),
£ >
Platform name: | design_1_wrapper
\
S
T 1 “ T
® | = Back MNext = Finish | Cancel

Kl 1.4.6 WIN5ERE xsa SCHF
5-4 7E5RH T 4 — 1 Generate boot components &1, U2k, W42 H A K



fsbl TRE, XELILATEFBON AL, A5 mid next, W1 FEPR:

MNew Application Project

Domain
Configure the software platform for your project

CPU: | psu_cortexa53 0 ~ |

0os: standalone |

Language: | C v:

Generate boot components

;
N\

® [ = Back Next = Finish . Cancel

B 14,7 BRANAERL £sbl T/
5-5 7R TREBRAGE R IR, RAER AN Hello World Bitk, #RJ5 i
Finish, @~ EAIR:

New Application Project

Templates
Select a template to create your project.

Available Templates:

Find: | & Hello world

Empty Ap |icatiV Let's say 'Hello World' in C.
Helle World

lwlP Echo Server
lwlP TCP Perf Client
IwiP TCP Perf Server
IwiP UDP Perf Client
lwlP UDP Perf Server
Memory Tests

Peripheral Tests
Zyng MP DRAM tests

Zyng MP FSBL \

® | = Back Next = | Cancel

K 1.4.8 #%Ff Hello World AR
TAREE ST SERE T an F PR, IE LR RIAER T A TR, — M EE-FE 1T
&, BP platform T#2, —/M2&NHH T,




File Edit Xilinx Project Window Help
CrER S

[k ]| [l 4 oo

& hello_world_system [% hello_world 33] =E)

. Explorer 23]

X Application Project Settings Active build canfiguration: |[

-\ st ‘K ! o General Options
> G Includes i -
> & ide }‘V-“J |-/I:l-_ Project name: hello_werld View current BSP settings, or configure settings like ST
& i - d peripheral selection, compiler flags, SW intrusive profi
25 Platform: esign_1_wrapper | ---

. add/remove libraries, assign drivers to peripherals, cf
¢ hello_world.prj

: versions of QS/libraries/drivers etc.
g Runtime: | cpp ‘
& hello_world_system.sprj : -
T MNavigate to BSP Settings
Domain: |standa|one on psu_corteanS_0|
CpU: | psu_cortexa53_0 ‘
08: |staﬂda|one ‘

Hardware Specification: View processors, memory ranges and peripherals.

Bl 1.4.9 TREESTERK
5-6 Wi 4T T hello_world/src T.#2 H3& N helloworld.c X4, A LLE RIPEAISUF -
| #include <stdio. h>

2 #include “platform. h”
3 #include “xil printf.h”

5 int main()

6 |

7 init platform() ;

8

9 print ("Hello World\n\r”) ;
10

11 cleanup platform() ;

12 return 0O;

13 }

ATLVE B R E B0 7 3 AN, 2552 init_platform()s cleanup_platform() 1
printO PR %L, FRATE; AR EHES N s b, vitis S BonZ R B E . iR EEE K
BiE S, AT RAZAE Curl SEANE, I BRbR R e A RE A R, A S Bk 21 0 e SO T o

init_platform Al cleanup_platform PREE LU0 :



void
init_platform()

* If you want to run this example outside of SDK,

* uncomment one of the following two lines and also #include "ps7 init.h"
* or #include "ps7 init.h" at the top, depending on the target.

* Make sure that the ps7/psu_init.c and ps7/psu_init.h files are included
* along with this example source files for compilation.

/* ps7_init();*/
/* psu_init();*/
enable_caches();
init vart();

}

void
cleanup_platform()

disable caches();

K 1.4.10 init platform fl cleanup platform PR E X

AT LAE 3 init_platform B 1I/E H 2 # 8 caches LA L vart; cleanup platform R %L1
1B 2 U BE caches. SERR FIX AN RETE 1% TR H WA B SMERER, FEHA R
HOZBEER TR 52 1 & 2 Microblaze 7, XFF-3AEH] 7 MPSOC 1 &1 & & AR,
PA main BRECH R TGS 9 AT H print AR AT UL 1, TP S HEH AT RS, Ak
AR B X PR A R 2

TN B B AR T BN A “Hello World” 8 H 1152 printOBREL 1A E CiEE B
(1) printf() BRI % . print()BREZ Xilinx & CH— N T EVERF R R4, AR 3R E A
Bk et “xil_printfh”,

5-7 PR TRE, 48 Build Project Xf T REHET 4 1%

File Edit Xilinx Project Window Help

O-HE ®-%-%-0- 050
. Explorer & | =] \"=':\> By ¥ = O | & hello_world_system [‘FZ{
~ [l design_1_wrapper ¥ Application Project §
¥ = export
> & hw General
» (= logs
» @ psu_cortexa53_0 Project name: hello_world
= resources Platform: design_1_wra
> (= zyngmp_fsbl .
Y G zynqmp prchv Runtime: cpp
d platform.spr Domain: standalone o
~ [mLhelle_world gm [ design_1_wrapper ]
ek hello_world [ standalone on psu cortexa53 0] P @
>

> il Includes MNew dalone
= _ide Move To System Project...
> src pn: View
_&? : Paste Ctrl+V
& hello_world.prj
5 hello_world_system.sprj Lielet
Refresh

Import Sources...

EEF mx

Export as Archive

Build Project
I Clean Project '\
o) Assistan H & Tl Generate Linker Script

design_1_wrapper [Platforn #3  program FPGA
> IE‘ hello_world_system [Systerr B

Create Boot Image
B Program Flash

Bl 1.4 11 gaid TR
G BERE AT DLYE T B R 7 6 & AR (Console) WHEATEE, 4iik5e G TR
“Finished building: hello_world.elf”, %1 F EIfR:




,E Console 2 ‘|L?_ Problems vitis Lag (1) Guidance

Build Console [helloworld, Debug] N — .
aarch64-none-elf-gcc -Wl,-T -Wl,../src/lscript.ld -LF:/ZYNQ/Embedded
'Finished building target: hello world.elf'

'Invoking: ARM v8 Print Size'

aarch64-none-elf-size hello world.elf [tee "hello world.elf.size"
text data bss dec hex filename
30308 2048 20616 52972 ceec hello world.elf

"Finished building: [hello world.elf}size"

14:33:05 Build Finished (took 2s.396ms)

<

B 1.4, 12 aikserk
FX BHRATE G TE R T AR LIS A B35 57

1.5 TEIIE

HEBATHE T #8855 MPSOC FF R MR 1 ITAG #5211 744, FH#% 7 4b— it 5 B E#% .
SRIGH ] USB 206 1 & A USB_UART (PS_PORT)#% I 5 s i 42, F T 5 (S . 4%
TR T RAR VU ST B o ON, RIS E A ITAG . )5 BT R AR IR
TR B R ETR:

PRI %
JTAGHE 3
1:on
2:on
3:on

4:on

Kl 1.5.1 MPSOC JF & W 54 B
RS —IREBIT K USB_UART #: [}, #2 4¢3 USB & IKS) . 75T A AR B 11
PERIRRE] “6 TR BE/CH340 BX3(USB & I 3Kah)” e, X477 i Je
] “SETUPEXE” #fiT %4, KB Fman ~ B Frox. Fd i INF XN
CH341SER.INF, AIATFE S (CH341, CH340 WRahZILAN), B 200w,



B WA (X64) _ x
Wah Z A/ ENE
IEIFINFITHE ¢ |[!H3!|1SER.INF v

g WCH.CH
B | |__ USB-SERIAL CH340

/ |__ 88/08/2014, 3_4.2814

EE:
#Rap

K 1.5.2 2235 USB 5 5K
step6: HRFIEAE

6-1 1F Vitis KT 77, $3 Terminal & . R AP EAHRENZE O, & #E
R A EZ A D255 1, AT DL I 7E 2% A % $F Window > Show View > Other, 7E
Show View & 138 Z %8I0 Terminal.

& vitis - Vitis IDE
File Edit Xilinx Projeg¢t Window Help

=B |®vﬂi ~L  Explorer
- - %) Assistan —
%5 Explorer & | Vitis Log
W, @gllo_world_system [ El Console Alt+Shift+Q, C
w {c} hello_world [ stanc :
) ﬁp Binaries ® S::::n-ce
i view...
» il Includes
) = _ide [& Design Perspective
- = Debug %5 Debug Perspective
> [ sre 1 Performance Analysis Perspective
& hello_world.prj Open perspective..,
» @& ide Reset Perspective...
A hello_warld_syster
v H system_wrapper Preferences

- 2= bitstream !‘

K 1.5.3 #ZEEIN Terminal
mii Open #s Il Terminal:



~

o She

S:ype filter text

b (= Java
» = Java Browsing
» (= Make
» [= Plug-in Development
» [ Profiling
» [ Remote Systems
¥ = Tel
» = Team
v = Terminal
8 Terminal
» (&= Tracing
» = Xilinx
5 = XML

A

Open

Cancel

K 1.5.4 #0 Terminal
NN Terminal J5 U0 N E R,  soh i Sk Ab i B bR 8 AT % E

O X

B Terminal 21 ]

=

:T|i

2

B = H

s

Kl 1.5.5 Vitis HH7 ) Terminal 23

TEFH ) E 19, Choose terminal —#% 1, R H7i%$#¢ Serial Terminal 5 %35, 401K K

I

& Terminal 22 |

B it i

H

1@

PERE CIAHR , B TR T A R X AR

Settings
Encoding: | UTF-

Launch Terminal

Choose terminal: |Local Terminal

~

Local Terminal
-|SSH Terminal
|Telnet Terminal

B 1.5.6 B %

fr, FFIEAN 1AL, SR midy OK, ik B s

“115200”, #HEAIAN 8



Launch Terminal

Choose terminal: | Serial Terminal w

Settings .

Port: com3 v|
Baud Rate: 115200 o
Diata Bits: 8 «|
Parity: None W
Stop Bits: 1 v
Flow Control: | None ~

Timeout (sec): |5

Encoding: | Default (1I50-8853-1) ~

® s

Kl 1.5.7 BCE A &
BB e R, R W T B FR:
B Terminal 12 | B | Iz B BE| S =0
(B Serial COM3 (2021/10/19 F&r4:18) 3@”'\_H i

P

Kl 1.5.8 B &R
TEERMZ, ERES O (Port) B, 75 FHAIFRFAIGESTHE B2 A Wik .

BATHE BRSO ArERER S O, BRSO S o E RS S s h A
F o KANFF R LA K USB # 5 0 i 45 8 CH340, K M 7E W& 45 B 48 v 4R 31
USB-SERIAL CH340 it B (13 11, fEFRIX & BN FiZin 158 COM3, a1 B ik
v & pciewtest

> w@ IDE ATA/ATAPI 3558

» & Jungo

» = WSD FTEEEHER

> [ ES

) PEEINEHEE

) G TERERSIE

» = FIENEAE
> = FTEOH j
v @ &0 (CoM # LPT)
§ USB-SERIAL CH340 (COM3)
@ EE=0 (coM
> I THEE
Bl 1.5.9 #F 5 Mg
6-2 FHEFET. AT hello world T#2, EF“Run As”, AJFIEFHE— “Run

Confagurations...”, W~ EFR:




d platform.spr Domain: ‘slandalone on psu_cortexa53_0 [ecai]

v [l hello world system [ design_1_wrapper ]
44} hell rld [fstandalone on psu_cortexa33_0] BEH: ‘psu_codeanS_O

New b 0s: ‘standalone
Move To System Project...
Hardware Specification: View processors, memory ranges and pe

Paste Ctrl+V
Delete

2] Refresh

& tx3 Import Sources...

5 Export as Archive

Build Project E
o Assis Clean Project | || & Console 23] 121 Problems Vitis Log (1) Guidance
d O |5 B &E
G te Linker Script ; N
> [om] he Ices i fnkeincnp Build Console [hello_ world, Debug]

2% Program FPGA aarch64-none-elf-gcc -W1,-T -W1,../src/]

B Create Boot Image 'Finished building target: hello world.¢

A Program Flash 1o
C/C++ Build Settings ‘Invoking: ARM v8 Print Size'
Team s |||aarch64-none-elf-size hello world.elf |

5 % 1 Launch on Hardware (Single Application Debug)

Debug As > ?::r 2 Launch on Emulator (Single Application Debug)
Properics L 3 Launch on Hardware (Single Application Debug (GDB))

IRun Conﬁgurah'ons._.l
bw v

K 1.5.10 77 T
FEAT TR T B O, B I T B0, X 75 2 231 5%+ Single Application
Debug —Iil, XUifijE, %0 T IUH 0T Debugger hello_world-default, [F]EF7E A7 H 20
) DL I %45 Target Setup #3250, A8 E A7, SRJ5E Al run FEAFEF, 0FEFR:

Run Configurations

Create, ge, and run configurati
Debug a program using Application Debugger. @
bLG Ty
e =y
0 # e # | i / MName: ‘Debuggerﬁhe\loiworld-Default |

|type filter text

v & Single Application Debug 2

TEF

/s: Main ID Application |© Target Sﬂwmentﬂ 2] Environment | 5+ Symbol Files‘l\

£ & R
T Debuggelr_hlello_world Default 3’] }FﬁLbb?&ﬁ!
GiD-B Single Application Debug (GDE)
A sPM Analysis Hardware Platform: |${sdechaunchFile:projethhEHo_wc‘ | Search... Browse...
Bitstream File: | ‘ Search... Browse.. || Generate..
FPGA Device: |Auto Detect ‘ | Select...
PS Device: |Auto Detect ‘ | Select...

Use FSBL flow for initialization

FSBL File: |$(sdecfi_aunchFile:projecl:haHo_wc‘ Search... Browse...

FSBL Exit Function: | XFsbl_Exit \
Stk A
{Jﬂ—h L1\"- ] Summary:

- Reset entire system |Following operations will be performed before launching the debugger. |
[TReset APU 1. Resets entire system. Clears the FPGA fabric (PL).
2. PS will be initialized using FSBL.
Reset RPU | : :
LIRes 3. The following processors will be reset and suspended. v
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PMU-FW is not running, certain applications may not be supported.
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