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AHHOTALIUA

B »T0#i wactm OyAyT mNOKa3aHbl OCHOBHBIC IIArd HEOOXOIMMBIC ISl 3alycka W paboTHI
pa3paboTaHHON B MPONUIBIX YacTsax cuctembl [1, 2]. Bymer mokasaHo, Kak MOXKHO HCIOJIb30BaTh API,

KOTOpOE aBTOMaTudecku remepupyercs s IP-610k0B ¢ untepdeiicom AXI4-Lite.

Paooraem ¢ IP-0moxkamu HLS B Xilinx SDK

lar 1: Yxcnoprupyem ¢aiianl B SDK

Haunewm c skcropra B SDK. Jlns sToro B Vivado ugem B menro File—EXxport—Export Hardware

(Pucynox 1). Ormeuaem ranmouky “Include bitstream”. 3atem cHoBa unem B menro File—Launch SDK.

I F¥VIVI_IVIITILLED - [U:fhiilllll"uil'I"!M_MI"I&EU}I"'I"I’M_MIIHCEIJJPU = ViIvduL .cu:.n_

File Edit Flow Tools Reports Window Layout Wiew Help

0L
! Project b 5 & ', o 2
H Add Sources... LOCK DESIGH - Subsys
w Close Project 1

Sources » Design Signal
. il
Q = s +

W Design Sources (1)

Save Block Design As...

Close Block Design
~ @S Subsys_wrapper (5L

w Subsys_i: Subsys
> @ Subsys (Subsy:

e M| Caonstraints (1)
Checkpoint L
=P W constrs_1 (1)
P ¢ I" minized_pwm.xdc
Text Editor , W Simulation Sources (1)

» sim_11(1]

y Export » Export Hardware...
Launch 30K Export Block Design...
Print Export Bitstream File...
w Exit Export Simulation...

» Open Elaborated Design [

Pucynok 1 — Okcnopt B SDK
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Ilar 2: IloaroroBka k padore c IP

Jns Havana yoeuMcst, YTO Mbl BCE MPABWIBHO HACTpOwiH. [lJis 3TOro c/ienaeM HOBBIH MPOEKT C
“Hello World”. nem File—New—Application Project BBoaum Ha3BaHue, KAKOE XOTUTE, OOJIbIIIEC HUYCTO
ue 3amonnseM (Pucynok 2). Haxumaem “Next”, seiompaem “Hello World” u maxxumaem “Finish”. Ha
ornagouHoii twrare MiniZed na mpeoopasoBarens UART—USB BeiBenen UART1 mporeccopHoit
cuctembl. Hy)XHO BbIOpaTh MMEHHO ero, s 3toro uaem B manky Hello_bsp (nmGo Bame HasBanue
Bmecto Hello) naxumaem momudummpoats BSP (Pucynok 3). Beibupaem UARTL1 (Pucynok 4).

Haxxumaem “OK”.

MNew Project § |
= ]

Application Project =
Create a managed make application project. &

Project name: Hello|

Use default location
DKilinxP i PWM_Minized\PWM_Minized.sdk\Hello Browse...

default

05 Platform: ’standalone v]

Target Hardware

Hardware Platform: ISubsys_wrapper_hw_platform_ﬂ v] ’Newl
Processor: ’ ps7_cortexad 0 - ]
Target Software
Language: @C ©C++

32-bit

MN/A

Board Support Package: (@ Create New  Hello_bsp

Use existing

@ <Back | MNet> |[ Finsh ][ cancel |

Pucynok 2 — Co3gaeM poeKT [Tt POBEPKH

(5 Project Explorer 33 ZIE-A B A = W Fystern.mss £
5 Hello
o (B Hello_bsp 1 5 Hello_bsp Board Support Package
i ESP Documentation \ i . )
= psT_cortexal_0 Maodify this BSP's Settings | | Re-generate BSP Sources
iy Makefile
B Fystem.mss Target Information
a Al Sbmer avnnmas bheu slebfams fi

Pucynok 3 — Moaudunupyem BSP
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] Bosrd Support Package Settings "

Board Support Package Settings
Control varicus settings of your Board Support Package.

4 Overview
ctandalone Configuration for O%: standalone
4 drivers Marne Value Dref
psf _cortexad 0 .
hypervisor_guest false fals
lockstep_mode_debug false fals

psd_uart_1

psd_uart_1

Pucynok 4 — Beibupaem UART1

[MoxkmroyaeM oTiIag04HyIO aTy K kommeiotepy. Haxkumaem Ctrl + B (Build Project). Muem Bo
Bkiaaky “SDK Terminal” u HaxxiMaeMm Ha KHONKY J0OaBJICHHs MOpPTAa. B OTKPBIBIIEMCS OKHE HYXHO
ykazatb COM mnopr, k koropomy noxakiatodyeH USB UART mnpeoGpazoBaTenb U CKOPOCTb OOMEHa

nanubiMu (PucyHok 5). Y3HaTh HOMep mopTa MOXHO B auciieTdepe ycrpoiicts Bo Bkiaake COM u LPT.

m Connect to serial port

Basic Settings
Port: COom1L

1

1

Baud Rate: 115200

4

+ Advance Settings
|1'_ Problems J=| Tasks [ Console [T Properties| & SDK Terminal 32 X, = 0O 3
2

Click on + butten to add a pert to the terminal. 1 Data Bits:

r Stop Bits: 1 i
Parity: Maone

Bl
Flow Control: | None L

Timeout (sec):

; 4[ OK ] Cancel l

Send | | Clear

T

Pucynoxk 5 — Jlo6aBiisieMm coeTMHEHNE U HaCTpauBaeM MapaMeTphl

Temneps MoxxHO mpomuTh Hairy CHK. Mnem B Mento Run -> Run Configurations. 3amontsem kak

Ha pucyHke (Pucynok 6). Haxxnmaem “Run”.
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Create, manage, and run configurations
Run or Debug a program using System Debugger. @
BRER, | B3~ Mame: System Debugger using Debug_Helle.elf on Local
type filter text @ Target Setup [} Application} = Argumentq m Environmenq £5 Symbol Fileq 7 Source} ™

EA Performance Analysis

[ﬁ Target Communication Fram Debug Type: ’StandaloneAppIication Debug ']
£ Xilime C/C++ Application (GD

GOE i
% Xilinx C/C++ application (Syst || | Cennection: ['—055' ‘]

TEF

4 1§|:'F

Kilinx C/C++ application (Sysi
£ System Debugger using D

TEF

Hardware Platform: ’Su bsys_wrapper_hw_platform_0 - ]
Bitstream File: Subsys_wrapper.bit ’ Search... ] ’ Browse... ] ’ Generate...
Initialization File: ps/_init.tel [ Search... ] [ Browse... ]

FPGA Device: Auto Detect
PS Device: Auto Detect

Summary of operations to be performed

Reset entire system Following operations will be performed before launching the debugger. o
1. Resets entire system. Clears the FPGA fabric (PL). F

Program FPGA 2. Program FPGA fabric (PL).

Run ps7_init 3. Runs ps7_init to initialize P5.

4. Runs ps/_post_config, Enables level shifters from PL to PS5, (Recommended to use
this option only after system reset or board power ON).
5. All processors in the system will be suspended, and Applications will be downloaded
to the following processors as specified in the Applications tab.

1) ps7_cortexa® 0
(DKilinPrf\ PWM_Minized \PWM_Minized.sdk\Hello\DebugHello.elf)

un psi_post_confi
[¥1Run ps7_p fig

] m b
Revert Apply

Filter matched & of 9 items

® I Run | ’ Close
Pucynoxk 6 — Oxno “Run Configurations”

IMepexmouaemcst Ha Biaaky “SDK Terminals”. Msr gomkabl yBuaeTh coobenue “Hello World”

(Pucynok 7).

Problems o= Tasks &) Console [ Properties Bl SDK Terminal 532 o & 4 = 8

Connected to: Serial { COMI11, 115200, 0,8 )

Connected to COMI1 at 115200
Hello World
Fl b

[ﬂ] |Clear

Pucynoxk 7 — BeiBosr KOHCOTH
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Ilar 3: Pa3zpaborka I10 u 3anyck Ha cucteme C ZYNQ

OTtkpbiBaeM (aitst helloword.c

JloGaBiisiem 3arojoBouYHbIe (aiiiibl, KOTOPbIC HaM MTOHAA00ATCS

#include <stdio.h>

/*include libraries from Xilinx*/

#include "platform.h"

#include "xpwm_ctrl.h" // Device driver for HLS HW block

#include "xparameters.h" // Parameter definitions for processor peripherals

#include "sleep.h"

1. Jo6aBum cTpoky #define PWM_TERMINAL ©. Hamre ITO moxHO Oyner coOpaTh B IBYX WCHOJHEHHUSX.

B mepBoM HCIIONHEHHH YIPaBISATH SPKOCTHIO CBETOAMONA OyleM caM, OTHPABISAS €My 3HaueHHE

paboyero HMKIa C MOMOIIBI0 KOHComUu. Bo BTropom sipkocte Oyaer menstees oT 0 go 100%

aBTOMATHYECKH (PWM_ TERMINAL 0).

Hanumewm ¢ynkuro, kotopast Oyaetr nHunmuanu3uposars Ham IP-6iok B PL gactu.

int PWM_init(XPwm_ctrl *PwmPtr){
XPwm_ctrl_Config *CfgPwmPtr;
int status;
CfgPwmPtr = XPwm_ctrl LookupConfig(XPAR_XPWM CTRL_© DEVICE_ID);
if (!CfgPwmPtr) {

print("ERROR: Configuration failed. DevicelId is not found.

return XST_FAILURE;
}
status = XPwm_ctrl Initialize(PwmPtr, CfgPwmPtr->Deviceld);
if (status != XST_SUCCESS) {

print("ERROR: Could not initialize device.\n\r");
return XST_FAILURE;
}

return status;

\n\r");

2. CDYHKI_II/II/I W TUIIBI JaHHBIX UCIIOJIb3YCMBIC I HAITMCAHU (I)YHKI_[I/II/I HWHULIMAJIN3alluu B OTOM ITYHKTC

ObLTH aBTOMAaTHYeCKu crenepupoBanbl Vivado HLS u gocTymHbI pH MOIKITFOYSHUH 3ar0JI0BOYHOTO

@aﬁﬂa"xpwmictrl.hW

int main()
{
XPwm_ctrl PWM_CTRL;
int status;
u32 EN = 1;
u32 Rst = 0;
u32 NumOfTicks = 65535/100; //the number of ticks in 1%

#ifPWM_TERMINAL
u32 LoadValPer;
t#tendif
u32 Loadval;

init_platform();

Jlomonaum main(), ucrosnes3ys HanucanHyto panee ¢pynkiuio u API crenepuposannoe Vivado HLS.
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print("Program to test communication with HLS PWM peripheral in PL\n\r");

//check
status = PWM_init(&PWM_CTRL);
if(status != XST_SUCCESS){
print("HLS peripheral setup failed\n\r");
} else {
print("HLS peripheral check done\n\r");

}

printf("XPwm_ctrl _IsReady = %x\n\r", XPwm_ctrl IsReady(&PWM_CTRL));

XPwm_ctrl_Set_EN_V(&PWM_CTRL, EN); //enable counter
XPwm_ctrl_Set Rst_ V(&PWM_CTRL, Rst);//assert soft rst to low

while(1){

#ifPWM_TERMINAL
print("Enter Duty cycle in percents \n\r");
scanf("%d", &LoadValPer);
LoadVal = LoadValPer*NumOfTicks; //get the number of ticks
printf("LoadVal = %d\n\r", LoadVal);
XPwm_ctrl_Set_LoadValCnt_V(&PWM_CTRL, LoadVal);
#else
for(int i = @; i<=100; i++){
printf("LoadVal = %d\n\r", i);
XPwm_ctrl_Set_LoadValCnt_V(&PWM_CTRL, i*NumOfTicks);
usleep(100000); //0.1 second delay

}

#tendif

}
cleanup_platform();
return 9;

}

4. Coxpansiem (aiin. [Tpu coxpanernn SDK aBromarndeckn nepecoOepeT MpoeKT.

[MpommBaem nHamry CHK, T.K. MBI yXe HAaCTpOWJIM NapameTphbl 3amycka mpu 3amycke “Hello
World”, To M0OXHO MpoCcTO INENKHYTh MPaBO KHONKOW MbIM 1o mpoekTy—Run As—Launch On
Hardware (System Debugger) (Pucynok 8). Eciiu Bl OTKITFOUAH TUIATY OT KOMIIBIOTEpPA, TO HEOOXO MO
3aHOBO TOIKIIOYUTHCS B TepMHHANE. [l0ciie MpOmMBKYA MBI TOJDKHBI YBHIETh, KaK SIPKOCTh CBETOINOJIA
u3mensierca ot 0 1o 100%. YUToObl MEHATHh SPKOCTh BPYUHYIO, HYXKHO IepecoOpaTh MPOEKT, U3MEHUB

3Hauenue ¢ 0 Ha | 1 PWM TERMINAL.


http://www.fpga-systems.ru/
https://vk.com/club185679360
https://www.youtube.com/channel/UCKQwNQlnXyagCuWy84Rg0XQ?view_as=subscriber
https://www.facebook.com/groups/fpgasystems.ru/
https://t.me/Powered_by_KeisN13
http://www.fpga-systems.ru/

.
m “ w/ =IDE www.FPGA-Systems.ru

PN Minized sk - G/ - Hello/sre/melloworiaE =X S0 S ™
File Edit MNavigate Search Project Run Xilinx Window Help

T (B-&-RINDRBEBE B0 SIS
[ Project Explorer 5% = 4:;'}‘ ¥ ¥ = 8 i, system.mss helloworld.c &3
4E R #?nclude :xpwm_ctrl.h" . /o
N #'_D Mew 3 #include "xparameters.h” // |
- #include “"sleep.h”
> [B]) Go Into
- #defi PLWM_TERMINAL &
= Open in New Window etane -
4=
= CtrieC = int PWM_init(XPwm_ctrl *PwmP-
Paste Cerl+V XPwm_ctrl Config *CfgPwml
. | #& Delete Delete int status;
Source 3 CfgPumPtr = XPuwm_ctrl Lo
Move...

if (lCcfgPwmPtr) {
B Hel Rename... F2 print("ERROR: Config

> 1 return XST_FATLURE;
Import... }

Export...

EE

Le
status = XPwm_ctrl_Initii

[nlhy
y Build Project
(& sub el if (status != XST_SUCCES!

Clean Project print("ERROR: Could 1
Refresh 5 return XST_FAILURE;
Close Project
Close Unrelated Projects ) return status;
Build Configurations 3
—int main()
Run As 3 1§::F 1 Launch on Hardware (System Debugger)
Debug As » |[A] 2 start Performance Analysis
Compare With 3 1§::, 3 Launch on Hardware (System Debugger on QEMU)

4 Launch on Hardware (GDB)
5 Local C/C++ Application

&
oM

Restore from Local History...

I

C/C++ Build Settings
Generate Linker Script Run Configurations.
Change Referenced BSP
E Create Boot Image

=9

#endif
u32 Loadval;

=TT ' init_platform();

Configure 3

o Target Properties Alt+Enter £ 18 = O S —

B Unechainen Comene

Pucynok 8 — IlpommBaem CuK

3aK/JII04YeHue

Bbl mpouMTanu TpeThI0 M 3aKIIOUUTENBbHYI0 4YacTh IO pa3paborke |P-Gi10k0B ¢ momoribro
MHCTPYMEHTOB BBHICOKOYPOBHEBOTO CHHTE3a. B 3TOM IHKIIe OBUT pacCMOTPEH MapIIpyT MPOSKTHPOBAHHS
B cpene VIvado HLS, wunterpanmsi paspaboranubix |P-05okoB B cucTeMy Ha 0a3e MpOIECCOPHOM
cucrembl ZYNQ B Vivado u pabora ¢ nonyuusiieiics cuctemoit B SDK. MHoroe He ObIJI0 pacCMOTPEHO,
HO IIEJIBI0 HE CTAaBHJIOCH paccka3aTh 000 BceM. Llenpro OBUIO MOKa3aTh OCHOBHBIE ATAIbl W MOAXOJ K

TaKoi pa3paboTke.

Cnucok JaurepaTrypbl

Pa3pabotka [P-610Ka ¢ mOMOIIbI0 HHCTPYMEHTOB BBICOKOYpOBHero cunrte3a: HLS. Hacts 1.
Pazpabotka [P-6:10ka ¢ MOMOIIBI0O HHCTPYMEHTOB BBICOKOYpOBHeTO cuHTe3a: HLS. Yacts 2
MiniZed™: a single-core Zynqg 7Z007S development board

OcBauBaeMm Zynq-7000S ¢ GecrmaTHON OTIAAKON: BUIE0

OcsauBaeMm Zyng-7000: Buieoypoku (011, CChLIKA)

Jlo6asaenne MiniZed B Vivado: apxus ¢ MHCTPYKIIMEH
Vivado Design Suite Evaluation and WebPACK // Ccpuika
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