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AHHOTALUA

B 3101 cTaThe ONnMcaHbl OCHOBHBIE ATAlbl Pa3padOTKH MPOLECCOPHON CUCTEMBI Ha
0aze codr-mporeccopa MicroBlaze [1, 2] B cpene Xilinx Vivado [3]. Byayr paccMoTpeHbI
TOJIbKO OCHOBHBIE MOMEHTHl M IIard, KOTOpble TMo3BoiAT Bam ObicTpo coOpathb
npoueccopuyto cucrtemy u3 pecypcoB IIIMC/FPGA, a Takxke mNOIy4uTh 0OI1I€Ee

MpeICTaBICHHUE O X0/Ie €€ TOCTPOSHUS U MOAKITIOUECHUS MTepU(epun.

BBenenue

Pazpabotka cucrem nHa FPGA paBHO mepecrana OTrpaHUYMBATHCS MPOCTHIM
HaNKMCAaHUEM KoJla Ha si3bIkax omucanus ammaparypel (HDL); u mo mepe Bo3pactaHus
KOJIMYECTBA JIOTUYECKUX PECYPCOB M CIOKHOCTH MPOEKTOB, MOAXO/bI K MPOCKTUPOBAHUIO
cucteM Ha FPGA mHOrokpatHo nepecmaTpuBaiuch. OJHUM U3 BUTKOB Pa3BUTHS CTaJO
BHEJIPEHUE B MPOCKTHI COPT-TIPOIIECCOPOB — IO CYTH OOBIYHBIX MHUKPOIPOIIECCOPOB, HO
cobpanHbIxX Ha pecypcax FPGA. Takoi mogxon qa€r pa3paboTunKaM riOKOCTh CUCTEMBI U
emré Oonbie o0beauHseT obaactu corpyaauuectsa HW (hardware — anmapatasix) u SW
(software — mporpamMMHBIX) HH)KeHEpOB. K cokajaeHHIO, HECMOTPS Ha OTHOCHUTEIBHYIO
HECJIO)KHOCTh Pa3pabOTKU COPT-MPOIECCOPHBIX CUCTEM, MHOTHE TBITASICh «IIOAHATHY 3Ty
TEeMY, CTATKMBAIOTCS C TPYTHOCTSMH OCBOSHHS, TTIOTOMY YTO HE 3HAIOT TJIe HAUTH HY)KHYIO

I/IH(I)OpMaHI/IIO, a €CJIM U HaXOJ4T, TO HC 3HAIOT C 4CTO HA4YATh.

Heas ctathu — nath oOllee MpelcTaBieHUuE 00 ATamax COOPKH MPOIECCOPHOM

cucteMbl Ha Oase codr-mporeccopa Microblaze, ucronssys cpeny Xilinx Vivado.

K coxanenuto, B pamkax OJHOW CTaThU CJIOXKHO OMHCATh BCE MHOTOOOpasue
mpoiiecca mocTpoeHus copr-mpoieccopHbix cucteM Ha FPGA u feTaibHO U3I0XKHUTH BCE
COTNIPOBOKJIAIOIIUE €Tr0 «TOHKHE» MOMEHTHI, HO C Yero-to HayaTh HeoOxoaumo. B
MOCJEYIONIMX CTaThsiX MBI paccMOTpuM TmonkiodeHne Ethernet, pazmuuabIX

KOHTPOJUIEPOB TaMsTH, BHEWIHUX HUHTep(encoB, pa3zdepéM pabdOTy KOMIIOHEHTOB,
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cesizpiBatomux MicroBlaze ¢ mepudepueit m mMuoroe apyroe. Ho 3to Oynmer 4yrouky

IIO3KEC, a AJI1 Ha4daJia. ..

Ilpumeyanue: nHaoo cxazamv, ymo npu CO30aHUU COPM-NPOYECCOPHOL CUCHEMDI,
mounee 0jisi e€ omaaoku Bam 6cé sce npuoémces umems Kaxyr-HubOyO0b MAKemuyo niamy
¢ FPGA Xilinx 7-co cemeiicmsa [4] unu oce ymemo nonvzosamocs QEMU smynsmopom.
Ilpocmoe mooenuposanue yepes cumynamop XSIM 30ecy ne ecmv pewernue npobnemoi.
Mooenuposanue 3anycmumcs, HO CKOJIbKO NOHAO0OUMCS 8peMeHU Ymobbl NOCMOMpPems,
Ymo c6emoouod mopaaem — si CKa3amov He MO2y, 803MONCHO — OHU U Hedelu MAUUHHO20
gpemenu. Iloomomy kpatine pekOMeHOYIO 003a8ecmuct Hedopo2ol MAKeMHOU NAAMOIL.
okcnepumenmuposan na Arty Board om komnanuu Digilent [5], umenno na neii u 6yoem
npoxooums mexKywee u oanvheliuee «ooyuenuey. Pexomenoyro uvumamenam ob63agecmuco
€10, NOCKOJIbKY KPUCMALL, YCMAHOBIEeHHbII Ha Hell, noodepacusaemces becnaamuou (\Web)
gepcuert Vivado, nHo npu smom ¢ niamot nocmasnsiemcs NOAHOYEHHAs auyeHsus. B
Poccuu npama obownace mue 6 153 Ooanapa, 3akazvigan uepes KOMNAHUIO
Pecuon-Bupma [6], nockonvky onu mocym pabomame ¢ Qusuueckumu auyamu. B
unmepnem-mazazunax (exmouas AlIEXpress) e mo epems naama cmouna zopazoo

()0[9097‘6’6. BOS’MOD)‘CHO, ceuiqyac cumyayusl USMEHUIACb — npoeepobme.

HW/SW uvacTu nponeccopHoii cucTeMbl

Pa3paboTka 11000 MPOIECCOPHOM CHCTEMBI, MOCTPOCHHOW Ha pecypcax FPGA,
COCTOMT M3 JABYX (YyHIaMEHTAJIbHBIX 4acTei: cOopku ammapaTHou miatdopmber HW —
hardware, u pa3paboTku ucnosmHsiemoi mporpamMmmer SW — software.

HW-uacts paspabateiBactcs B cpeae Xilinx Vivado B momyne IP Integrator [7]
(Vivado IPI) u mpencraBasieT co0oit co3ganre COOCTBEHHO 3K3eMILISPa (MM HECKOIBKUX
— JIJIS MHOTOIIPOIIeCCOpHOM cucTeMbl) simpa MicroBlaze, coequnenue ero ¢ HeoOX0AMMO
nepudepreil W pacmnpeneneHne aapecHOTo TpocTpaHCcTBA. PaspaboTka koja s

MicroBlaze eimonusercs B Xilinx SDK [8] Ha accembnepe mim C/C++.
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[Tponecc coopku HW-gactu B Vivado IPl Bo MHOTOM mOX0’X, HAa aHAJTOTUYHBINA B
npemectBytommx cpeaax Xilinx — ISE u PlanAhead (rne mist aToro mcnomnp3oBaiach
yruauta XPS — Xilinx Platform Studio), Ho umeet psin ommumii ot Hero. COXpaHWINCH
oOIIre MPUHLUIIBL, Pa3uYMsl K€ BCTPEUAIOTCS, MO OOJbIIeH YacTH, B IMPEACTABICHUU
cucteMbl. B oHO#M U3 mocnenyronmx crareit Ml pazdoepém mpouecc pazpadotku B XPS.
Co croponbl ke mporpamMmHoil (SW-4acTu) HUKAaKMX OTIMYMA HET: IS paboThl C
MPOrpaMMHOM 4acThio Takxke ucnonb3yercs Xilinx SDK.

Pa3zpaboTka ammapatHoil miaTdopMbl HauMHAETCsl ¢ 3amycka Vivado U co3maHus

IIPOEKTA.

Co3naHue HOBOTO MPOEKTA

Bocnonb3yemcss omHMM M3 CHOCOOOB OTKpBITHS cTapToBOoro okHa Vivado,
ucnonws3yst TCL Shell (ITyck — Xilinx Design Tools — Vivado 201x.x — Vivado 201x.x Tcl
Shell (cm. puc. 1)).

Windows PowerShell

WinPcap

Xilinx Design Tools

€ Uninstall Xilinx Information Center

$ Xilinx Information Center [lokymeHTbl

DocNav

ISE Design Suite 14.7

SDK 20154

SDK 20164

Vivado 2015.4

4% Add Design Tools or Devices 2015.4
s Manage Xilinx Licenses
§. Uninstall 20154

¢ Vivado 20154

B Vivado 2015.4 Tcl Shell
K "System'Generator -

Vivado HLS

4 Hasaa

| Hatimu npozpammer u gpatisier

Pucynok

M3obpaxeruns

Mysbika

Wrphbi
HeaasHue AOKYMEHTHI

3TOT KOMMbIOTEP

lNaHenb ynpasaeHus
MapameTtpbi MK

Ycrpoiicrsa v npuHTEpbI
MporpaMmbl MO YMOAUaHUIO
CnpaBka u noagepxka

BbINOAHUTD...

3aBepuieHue pabotbl  »

1 Pacnonoxenue Tcl Shell 8 mento [Tyck
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B sToMm mpoekte s mcrionb3yto Vivado 2015.4, motomy 94To B HEW HET HEKOTOPHIX
OomuOOK, TMPUCYTCTBYIOMIMX B TOCIenyrommx Bepcusix. [ms cebs cumtaro e€
ONTHMAJIBHBIM BapUAHTOM I10 3aHMMAeMOMY Ha JKECTKOM JHCKE 00BEMY, CTaOUIBLHOCTH,
(GYHKITMOHATTLHOCTH W OBICTPOACHCTBHIO. B 0ojlee HOBBIX BEPCHSX 3Tambl pa3paboTKU
HW-4gactn 1100 1mOJHOCTBIO, TUOO IOYTH ITOJIHOCTHIO AHAJIOTHMYHBI WM TOYh B TOYb
MOBTOPSIIOT ONMMCAHHYIO 3/IECH MOCIIEI0BATENbHOCTD JEUCTBUM.

B oTkpeiBIIEMCs OKHE THIIEM KOMaHAy start gui (puc. 2). Haxumaem Enter n

)I(I[éM OKOHYaHUsA BBIIIOJTHCHH KOMAaHABI.

[z+] Vivado 2015.4 Tel Shell - C\Xilird\Vivado\2015.4\bin\vivado.bat -mode tcl

* Copyright 1

, start_gui

Pucynox 2  Tcl Shell u 3amyck Vivado ¢ nomomipo koManapl start gui

[Tocre 3aBepiieHUS BBITOJHCHHMS KOMaHbI MOSIBUTCS CTaHAapTHoe okHo Vivado
(puc. 3). B 3aBucumocTH oT Bepcun HHTEPHEHC MOKET HECKOIBKO OTJINYATHCS; OMMCAHUEC
Y CKPUHIIIOTHI B CTaThe OYyT COOTBETCTBOBATH Bepcuu 2015.4.

[Ipuctynaem K CO31aHUIO0 HOBOTO MPOEKTA.

Haxxumaem Create New project (puc. 3)
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¥ Bes.
Tasks
= xii
e & EP
- 3 -
Manage IP Open Hardware Manager X Tdl Stoee: .
% i
Information Center
: iﬁ» - \“a
Documentation and Tutorials Quick Take Videos Release Notes Guide
@
2e
Td Canscle —oe x [l
| | vivadoh stare_gu ~ KR
L "
1] 1 -
& L
E -
a T

Pucynok 3 Oxno Vivado 2015.4, kpacHbIM BbIJC/ICHA KHOIIKA CO3/JaHUS HOBOTO
MPOEKTA

Ilocne Ha)kaTHsl KHOIKHU IOSIBUTCS MacCTCp CO3aaHHA HOBOI'O IIPOCKTA, B KOTOPOM

HaxkuMaeM kHorky Next (puc. 4).

% New Project

Create a New Vivado Project

; V | VADO' This wizard will guide you through the creation of a new project.

To careate a Vivado project you will need to provide a name and a location for your project files. Next, you will
spedify the type of flow you'll be working with. Finally, you will specify your project sources and choose a
default part.

To continue, diick Next. %

< Back | Finish Cancel

Pucynok 4 OxHO mMacTepa co3/1aHusi HOBOTO MTPOEKTa

7
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Ha ctpanune Project Name (puc. 5) yka3biBaem:
1. Hazanue npoekTa — B mmoJie Project name numem Microblaze _Lesson 1

2. MecTto pacroyio)keHus IpoekTa — B mojie Project location ykassiBaem Ty Iarky,

KoTopyro Bam Oyner yno06HO Mconib30BaTh. He ucnoav3ytime B Ha3BaHUU MyTH PYCCKHUE

OyKBBI, TPOOEIBI, TUPE U CHCIMATBEHBIE CHUMBOJIBI:

C:/Projects/FGPA_Systems/Microblaze Lesson 1

3. Cummaem raiouky Create project subdirectory — uHade mo yka3aHHOMY HaMH
NyTH Cpela CO3JacT IMOAIMAINKY C BBEJACHHBIM HAaMH MMCEHEM IPOEKTAa U MOMECTHT €ro
(baiisl yxe Tyaa.

4. Haxxumaem kHonky Next

% New Project

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

1

Project name: | Microblaze_Lesson_1 I 2

Project location:} C: Projects/FGPA_Systems/Microblaze_Lesson_1

[[] Create project subdirectory 3

Project will be created at: C:/Projects/FGPA-Systems/Microblaze_Lesson_1

4

Pucynok 5 OkHO MmacTepa cO3aHHs HOBOI'O MPOEKTA: HA3BaHHME MPOEKTa, MyTh K
IIPOEKTY
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Ha crpanurie Project Type (puc. 6):

1. Beiobupaem tun npoekra RTL Project, moromy uro mMbl OyaeM co3gaBaTh ¢ HYJIS
OOBIKHOBEHHBIN NIPOEKT ¢ qo0aBieHueM |IP-aiep u nocneayromiei UMIIEMEHTalIUEeH.

2. CraBum raiouky Do not specify..., moroMy 9To mpH CO3aHHAU 3TOTO MPOCKTA
HUKakue (haisibl Mbl B HETO TOOABIISITH HE OyneM

3. Haxxumaem kHomky Next

% New Project X

Project Type
Specify the type of project to create. '

1

RTL Project
onu will be able to add sources, create block designs in IP Integrator, generate IP, run RTL analysis, synthesis, implementation, design

anning and analysis. 2
[/] Do not specify sources at this time

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

Do not specify sources at this time

1/O Planning Project
Do not specify design sources. You will be able to view part/package resources,

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.

< Back Finish Cancel

Pucynok 6 OxHO MacTepa cO37aHHsI HOBOTO IPOEKTA: BHIOOp THMA CO3/1aBacMOTO
MpoeKTa

Ha crpanurie Default Part Betoupaem (puc. 7):

1. Bxnaaky Parts ¢ nepeunem FPGA, noctynubix st Texyiei Bepcun Vivado.

2. B mone noucka Search nuiem Ha3BaHWe KpUCTAILIA, CTOAIIETO Ha mare. Ha Arty
Board ycranosnena FPGA xc7a35ticsg324-1L

3. B criucke BeiOMpaem Hamry FPGA

4. Haxumaem kHornky Next

9
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% New Project

Default Part
Choose a default Xilinx part or board for your project. This can be changed later. ‘

s [ e
4 Filter

Product category: | All = Speed grade: | All -

Eamily: All - Temp grade: | All A

Package: Al A

2 Reset All Filters
Search: ()~ xc7a35ticsg324-1L v kl match)

1/0 Pin Block ) GTPE2 Gb Available Lu
part Count RAMs DsPs FlipFiops Transceivers Transceivers [0Bs Ele
T X I N R I I

< 4 > @
= s o

Pucynok 7 OxHO mMacTepa co3ianusi HOBOro mpoekra: Beioop FPGA

Ha stom co3manme HOBOro mnpoekra 3akoHdeHo. B oxne New Project Summary

(puc. 8) otoOpakaercst cymMmapHas HH(pOpPMAaIUMsA O CO3MaHHOM mpoekTe. Haxumaem

kHonky Finish.

10
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i
% New Project

New Project Summary

V | VA DO‘ (1) AnewRTL project named ‘Microblaze_Lesson_1' will be created.

(i) The default part and product family for the new project:
Default Part: xc7a35ticsg324-1L
Product: Artix-7
Family: Artix-7
Package: csg324
Speed Grade: -1L

To create the project, dick Finish

< Back Next >

PI/ICYHOK 8 Okno MacCTepa CO3JaHUA HOBOTO IIPOCKTA: CYMMApPHBIC CBCIACHUA O
CO3aaBacMOM IIPOCKTC

Ecnmu Bbl 9TO-TO 3aXOTHTE MOMEHATH B MPOEKTE, 3TO MOXKHO CAENaTh B JFOOOM

MOMOEH Bo BKJjajke T00ls — Project settings (puc. 9)

1 Microblaze_Lesson_1 - [C:/Projects/FGPA-Systems/Microblaze_Lesson_1/Microblaze_Lesso

File Edit Flow | Tools | Window Layout View Help

2o R Report > [Default Layout -
Proi & Create and Package IP...
Create Interface Definition... —_—
Sources I E % Projec!
[ Run Td Secript... —

A= B . = .
=1 & Property Editor Ctrl+) = Proje
§ -~ Obesgn Assodate ELF Files & Projec

& | | @-ic Constr = J
g =5 Simulat Compile Simulation Libraries. .. Projec
= "S5 Xiinx Td Store... Produs
Customize Commands > Projec
Top mi

&y Project Settings...
% 5 Targel
ns...
Options Simula
Syntt
Hierarchy | Libraries | Compile Order

' i Sources | ', Templates . Status
) T e Messa
Properties - O = Part:
& = 23 & Strate

Pucynok 9 KHomka ais u3MeHEHHUsI HAaCTPOCK MPOEKTa

11
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Co3nanune HW-uactu

Jiis paspabotkn HW-gactu codr-tiporieccopHoii cucreMsl B Vivado ucrnomb3yercs
IP Integrator [7], a cam mporiecc MOCTPOCHUS OCHOBAH Ha J00ABICHUH U COCIUHECHUU
rotoBeixX IP-smep, koTopeie MoryT ObITh Kak oT XilinX, Tak u OT Ipyrux Gupm, a Takxke
pa3paboTanapiMH Bamu camocrositenbHo. s 3amycka IP  Integrator Hy»kHO Hakath
KHOIIKY co3faHus HoBoro OyiouHoro mpoekra Create Block Design, koropas HaxoauTces B

nanesm Flow Navigator — rpymnma IP Integrator, mynkr Create Block Design (puc. 10).

1 Microblaze_Lesson_1 - [C./Projects/FGPA-Systems/Microblaze_Lesson_1/Microblaze_Lesson_1.xpr] - Vivado 20154

File Edit Flow Tools Window Layout View Help

o Rl X P D XS X LS | SocfultLayout e R ®

Flow Navigator « Project Manager - Microblaze_Lesson_1

Q= Sources — 0O 12 X ?
: QAT wat RE =

= Draject Heneger | Design Sources =

% Project Settings =)= Constraints

0“% Add Sources “[5 constrs_1
= Simulation Sources

y Language Templates sim_1

ZD: IP Catalog

4 1P Integrator
I f;l' Create Block Design

¥ Open Block Design

& Generate Block Design Hierarchy | Libraries | Compile Order

Pucynox 10 Knomnka co3manus HOBOTO OJIOYHOTO MPOEKTa

[Tocne Ha)kaThs Ha KHOMKY CO3JaHUSI HOBOTO OJIOYHOTO MPOEKTa TMOSIBUTCS OKHO
(puc. 11), koTopoe MO3BOJISIET 33J1aTh €r0 UMSI, ONPESIUTh MAaINKy JJIS €r0 pa3MelleHus,
eCM mpejjaraeMasl Mo yMmoJldaHWi0 Bac He ycTpaumBaeT, W OINpEAeNuTh K KaKou
MOATPYIINIE OCHOBHOW TaHenW (AW3aiiH WM MOJEIUpoBaHUE) OyAeT OTHOCUTHCS JTOT
os10k. Mzamenum:

1. ms mpoekTa Ha System

2. Haxxumaem knonky OK

12
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% Create Block Design

Please spedfy name of block design.

1

Design name: system I

Directory: o <Local to Project> -

Specify source set: () Design Sources -

Pucynok 11 OxHO HacTpoek co31aBaeMoro 0JOYHOIO MPOEKTa

[Tocne Haxarus Ha kHonky OK Vivado nepeiinér B pesxum IP Integrator: (puc. 12).

. Microblaze_Lesson_1 - [C:/Projects/FGPA-Systems/Microblaze_Lesson_1/Microblaze_Lesson_1xpr] - Vivado 20154

Fle Edt Fow Toos Wndow Layout View Hep Q
B DoRRX TP D X QK LG Soefutlayu o & 2 Y7 Ready

R [ ] x
aAzTS Design -gux i Diagram x| o x
o e Q T |[F] Ze 3] & system
i e =
@ Project Settings
&% Add Sources «
(' Language Templates )
1F 1P Catalog i§
4 IP Integrator .f:_
¥, Create Bock Design ":
;2 Open Blodk Design Yo
& Generate Bock Design =
I = e
4 Simuation
Y Ty [T 2
@ Simulation Settings e
@ Run Smulation Proparies -oex &
& = %3 & 3
RTL Analysis :
@ Biaboration Settings ]
@ Open Elaborated Design ®
¢
4 Synthesis s
@ Synthesis Settings
$ Run Synthesis
¥ Open Synthesized Desig Td Console - 012 X
%[ | vivadot start_gui ~
4 Implementation o create_project Microblaze_Lesson_1 C:/Projects/FGPA-Systems/Microblaze_Lesson_1 -part xc7a3sticsg324-iL
@ Implementation Settings ] INFO: [IP_Flow 19-234] Refreshing IP repositories
[) Run Implementation \m INFO: [IP_Flow 19-1704] No user IP repositories specified
= @) ( INFO: [IP_Flow 19-2313] Loaded Vivado IP repository 'C:/Xilinx/Vivado/2015.4/data/ip'.
8 Open implemente »| | set_property target_language VHDL [current_project]
» > create_bd_design "system”
Program & Dilxg B lwcoce : <C:/Projects/FGPA-Systems/Microblaze_Lesson_1/Microblaze_Lesson_l.srcs/sources_1/bd/system/system.bd>
@ Bitstream Settings
¥ Generate Bitstream <
® Open Hardware Manager < >
4 Td Console Messages | [ Log | ) Reports | 3 Design Runs

Pucynok 12 Oxno Block Design ¢ pa3nuuHbIMU JOCTYITHBIMH BKJIaJIKaMH

Temepp MBI MOXEM HadaTh COOMpPATh MPOIECCOPHYIO cucTemy. IIporecc 3ToT BO
MHOTOM aBTOMAaTH3WPOBaH, M MBI 3TUM BOCIIOJIb3yeMcs. [lepBoe, 4To HaM HEOOXOIMMO

100aBUTh B COMT-IPOLIECCOPHYIO CHCTEMY — 3T0 caMm codr-mporieccop MicroBlaze. Ectsb

13
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HECKOJIbKO BApUAHTOB €r0 MCHOJHEHHS W J00aBICHHS, HO AJS MPOEKTUPOBAHUS TaKHX
MPOCTBIX CUCTEM, KaK Hallla, 0OBIYHO HUCIIONB3YeTCsl MacTep HacTporku. [ moOaBneHus

IP-6;10k0B Ha cxemy mpoekra (Bkiaaka Diagram) MOKHO BOCIIOJIB30BaThCS KHOIKOM

Add 1P ¥ , PACIIOJIOKEHHOW B IMaHEM MHCTPYMEHTOB cjeBa BO BKiaake Diagram wim
HakaTh Ctrl+l. [Tocne HakaTHs Ha KHOMKY OTKPOETCS KaTalor OJIOKOB, KOTOPBIE MOXKHO

no6asuTh Ha mosie Diagram (puc. 13).

Microblaze_Lesson_1 - [C:/Projects/FGPA-Systems/Microblaze_Lesson_1/Microblaze_Lesson_1.xpr] - Vivado 2015.4

Fle Edt Flow Tools Window Layout View Help

28 oo X P D XS K| L (@  SoefautLayout 2 & Y2 Ready
Fiow Navigator « | Block Design - system * X
> - -; 2 b et e
Q X &l Z= T % system
4 Project Manager
b system
@ Project Settings
3% Add Sources =
u Templat
y Language Templates Search: |
L 1P Catalog _
£ 1G/2.56 Ethernet PCS/PMA or SGMIT -

4° 2D Graphics Accelerator Bit Block Transfer
CaTE RS @ 3GPP LTE Channel Estimator
%, Create Block Design { 3GPP LTE MIMO Decoder
¥ Open Block Design B §F 3GPP LTE MIMO Encoder
{F 3GPPLTE Turbo Encoder
£ 3GPP Mixed Mode Turbo Decoder

5‘ = £ 36PP Turbo Encoder - F
4 Simulation 9 g
& Sources Design = Signals & 10G Ethernet MAC

&) Generate Block Design

@ Smulation Settings & Accumulator
(@) Run Smudation IP Properties -0Oex X (- Adder/Subtracter
=% {F AHB-Lite to AXI Bridge
) N
3 Audo 125 Transmitter Receiver
. - -
BRI Aeee & macan ® § AXI-Stream FIFO o
@ Eiaboration Settings E > § AXI 1G/2.5G Ethernet Subsystem
g Version: 5.0 Rev. 10) > B campe
@ Open Elaborated Design 2 m-:R ) s [ENTER to select, ESC to cancel, Ctrl+Q for IP detais
nterfaces:
4 Synthesis Description:  The Xilinx CAN core solution is a full featured yet
compact core. It conforms to the ISO 11898-1,
) Synthesis Set .
@ smi oge CAN 2.0A and CAN 2.0 B Standards. Bits rates of o

B 0 Cumtbanie

Pucynox 13 OxkHo co crmuckoMm AocTtynHbiX |IP 6510KOB, mocie HaxaTHs Ha KHOIKY
Add IP

B nosiBuBmemcst okue co crmckom AoctynHeix I[P 6moxoB (puc. 14) B mosne nmoucka
Search mumem MicroBlaze u BeiOupaem u3 HaiinenHsix nosunuii MicroBlaze. OcranbHble
nBa 3to MicroBlaze Debug Module (MDM) — otnaguuk s MicroBlaze, kotopsrii Oyaet
no3xe J00aBJieH aBTOMAaTHYECKH, U MUKPOKOHTPOJUIEpHas cucteMa Ha 06a3e MicroBlaze —

(dhaxTHyecku, eme OJJMH BapHUaHT KaCTOMHU3ALUK MPOIIECCOPHON CUCTEMBI.
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tches)

1F MicroBlaze MCS

ENTER to select, ESC to cancel, Ctrl+Q for IP details

Pucynox 14 OxkHo co cnuckoM JocTynHbIX |IP 6110KOB, C OTQUIBTPOBAHHBIM CIIUCKOM
MicroBlaze

HBaxael kimkaemM 1o MicroBlaze, mocne uero IP Gmok mosBiseTcss Ha IOJI€
(puc. 15). O6pature BHUMaHUE, YTO TAKXKE MOSIBUIOCH OKHO HAaCTPOMKH afpecoB (00 3ToM
MO3KE), U «CBECUJIACh» 3€JCHass CTPOKa IOMOIIM, KOTOpas mosBisercs, eciau Vivado
MOKET KaK-TO aBTOMAaTHU3UPOBATH MPOIECC (B HAIIEM CIy4yae MOSBUIACH HAITUCH-CChLIKA

Run Block Automation) u cam moayns MicroBlaze Bo3uuk Ha monie Diagram.

A Microblaze_Lesson_1 - [C;/Projects/FGPA-Systems/Microblaze_Lesson_1/Microblaze_Lesson_1.x
File Edit Flow Tools Window Layout View Help
*EpoRR T " T T T T T T efadtLayout

OHHora{:TpoﬁHM aapecos
Block Design - system *

g o Diagram X 'ﬂAddressEditor x'_
o B (| 20 & system
g g Q¢ (& Designer Assistanmavainblel Run Block Automation \
2= o
z - MOXHO YTO-TO dBTOMaATU3NPOBATDb
T eg|ll N
5 ||| <= INTERRUPT
s | - |l|4pesue E ~ pLMB4- |||
2= Clk M’C@’aze M4 ||
m 'E‘L‘V Reset
Q
I . MicroBlaze
= w
-, BblBpaHHbI moayb U3 KaTasora

Pucynok 15 [losiBieHue MOMOMHUTEIBHBIX BKIJIAQJIOK, OMIUMN aBTomaTu3anuu u IP
0JI0Ka mocJe ero 100aBJIEHUS
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Bocnone3yemcst mpemiaraeMoil aBToMartu3anued, HakaB Ha cchUIKy Run Block
Automation, mocse 4ero MmosBUTCS OKHO C MacTepa 3KCIPEecC HACTPOEK IMPOIECCOPHOM
cuctembl (puc. 16). ITocne BbI30Ba MacTepa JOCTYITHBI HMEHHO 3KCIIPECC-HACTPOUKH, TO
€CTh T€, KOTOPBIE UCIOJIb3YIOTCS Haubosee yacTo. PacuimpeHHble HACTPOMKU JTOCTYIHBI
no nBoitHoMy memuky Ha IP-61oxe MicroBlaze, Ho 3T0 BBIXOIUT 3a pamMKU TEKyIIEH

CTaTbu.

L Run Block Automation

{ Automatically make connections in your design by checking the boxes of the blocks to connect. Select a block on the left to display its configuration options on the right.

@, & All Automation (1 out of 1 selected)

Description
(A%
MicroBlaze connection automation generates local memory of selected size, and caches can be configured.
MicroBlaze Debug Module, Peripheral AXI interconnect, Interrupt Controller, a dock source, Processor

System Reset are also added and connected as needed.

i B4

Instance: fmicroblaze_0

Options
Local Memory: 8B ~| 1
Local Memory ECC: None ~ 2
Cache Configuration: MNone -~ 3
Debug Module: Debug Only - 4
Peripheral AXI Port:  Enabled ~ 5
Interrupt Controller: [

Clock Connection: New Clocking Wizard (100 MHz) 7

Pucynox 16 Macrep skcnpecc HaTpoe MpOIEeCCOPHON CUCTEMBI

W3 mpennaraeMbIX HaCTPOEK AOCTYITHBI:

1. KonudecTBO maMsTH JjIsl MPOrPaMMBbl U TAHHBIX

2. YipaBjieHHE MEXaHU3MOM KOPPEKIIUH OLTHOOK

3. Kondurypamus xamra

4. Konduryparus otnagunka (Tot cambiii MDM u3 crincka)

5. 3anelicTBOBaHUE/OTKIIIOUEHUE TopTa conpsixkeHus ¢ nepudepueit (AXI-nmopra)

6. BriitoueHue/BhIKIIIOUEHHE KOHTPOJUIEpa MpephIBaHUMI
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/. BbIOOp cUTrHa/Ia TAKTUPOBAHMUS

OcTaBuUM Bce HACTPOWKH B 3HAUYCHHUAX MO YMOTYAHUIO U HAXXMEM KHOTKY OK, T. K.
JUIA Hac 3TUX MapamMeTpoB jaoctaTouyHo. llocine okoHwyaHust pabOThl MacTepa Ha IMOJE
MOSIBUTCSI MHOXKECTBO HOBBIX OJIOKOB, KOTOpBIE MBI paz0epém Huxke. s onTUMHU3anuu

pabouero 1oJs HA)KMUTE KHOIKY I1€PECTPOUTh | % B MaHeNu MHCTPyMeHToB (puc. 17).

Block Design - system * X

7o Diagram X % AddressEdtor X &%
¥ & system »

Qg & Desgner Assstance avaiable | 2un

§ Properties

~

o | 14 Design

P

2 5 microblaze_0 microblaze_0_local_memory
- mdm_1 ) D
& —_ = INTERRUPT
: e e U
» LMB4- ZILMB
X Mu&s“’“% —-?L ’cro aze M_AXI_OP 4 {5 LM8_Ck
o 1 MicroBlaze Debug Module (MDM L ——SYS_Rst
& MicroBlaz
é rst_clk_wiz_1_100M
&
t', 3 rslowest_sync_dk mb_reset p——!
- —ext_reset i bus_struct_reset[0:0] gl
chk_wiz_1
P s e — e —aux_reset_in peripheral_reset[0:0] m
Jl#cK M1 D ck outt L——mb_debug sys rst interconnect_aresetn{0:0] e
—reset locked dem_locked peripheral_aresetn[0:0]m
Clocking Wizard Processor System Reset

Pucynox 17 PesynpTaT paboThl MacTepa 3KCIPECC-HACTPOEK IOCie ONTUMHU3AINH
pabodero moJis

Kak Bunute, kapTHa U3MEHUJIACh, U HA pabOyeM MOJIe MOSBUIHCH:

1. KHonka onTuMu3aium pabodero mojis

2. IlpennoxkeHue Mo aBTOMAaTUYECKOMY MOJKIIOUEHHUIO OAHHUX OJIOKOB K JAPYTUM
(HaXMHUTE Ha HEE W MOCMOTPUTE, YTO MpEIIaraeTcs MOAKIIOYUTH; MOCIe MPOCMOTpa
Haxxmute Ormena — Cancel)

3. bnok ympaBieHus TaKTOBOM YaCTOTOW M CUHXPOHU3ALUEN

4. bnok cOpoca mpo1ecCOpHON CUCTEMBbI

5. Moaynb oTnagku (OTaa uuK)

6. Slapo codr-poreccopa MicroBlaze

7. JloxanbpHas IaMATh JaHHBIX U IIPpOrpaMm
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Teneprs nobaBum HeoOXoaUMYyI0 niepudeputo. B Hauane cTaTbu Mbl ONIPEACTUINCS,
4yTo OyJeM MHUraTh CBETOAMOJIOM, M BbIIaBaTh cooOmienus no UART. 3nHauut, HyXHO
no6aBuTh |P-0510ku, KOoTOphie OymyT oOecreuuBaTh 3TOT (yHKIMOHAI. [l MuraHus
Oyaem wucnoib3oBath |P-Omox BBOma/BeIBoja obmiero HasuadeHus GPIO [9] , a ms
BeIBoJa coobdmenuii — UART Lite [10].

Jlo6asnenue IP 6mokoB ananmornuno nobdasienuto MicroBlaze. [Toaromy Haxkumaem

KHOIIKY & , ¥ B 1oJIe TIorcka muieM gpio, Beioupaem moayiab AXI GPIO u naxxumaem

Enter (puc. 18)

RO QW N]EH L O

@
=

ENTER to select, ESC to cancel, Ctrl+Q for IP details

[ Joack wom ok -

-
*

Pucynox 18 Ilouck GPIO B xaranore goctynusix IP 6510x0B

Ha cxemy nomken 1o0aBuThCs OJI0K, M300pakE€HHBIN Ha puc. 19.

(@ Designer Assistance available. Run Connection Automation

axi_gpio_0

AXI GPIO

Pucynok 19 braok AXI GPIO
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[Tocne nobGasnenusi Onoka AXI GPIO Heo6xoauMo €ro HACTPOHUTh, 3a1aTh
Pa3psAAHOCTh TOPTOB, ONPEACIWTh HANpaBJIeHHE W KOJIMYECTBO KaHaioB. Hacrtpoiika
MIPOM3BOJIUTCS JBOWHBIM IIEIYKOM IO OJIoKy JmOo BbeIOOpoM Customize Block wu3
KOHTEKCTHOTO MEHIO, OTKPBIBAIOIIETOCS IO INETYKY MPABOH KHOMKOW MbIIIH. MOIyb
axi_gpio_0 Oyzmer ynpaBisTh CBETOJHOAOM, NMEPUOAMYCCKH BKJIIOUAs M BBIKIIOYAs €rO.

3rauut axi_gpio_0 moimkeH ObITh CKOH(UTYPUPOBaH clieayromuM odpa3om (puc. 20)

B Re-customize IP

AXI GPIO (2.0) ‘

if# Documentation [ IP Location
[] Show disabled ports Component Name system_axi_gpio_0_0
GPIO

] Al Inputs

.
IGPIO Width lI [1-32]

Default Output Value | 0x00000000 | [0x00000000,0xFFFFFFFF]

Default Tri State Value OxFFFFFFFF ) | [0x00000000,0xFFFFFFFF]

I [[] Enable Dual Channel I 3

GPIO 2

Al Inputs

All Qutputs

GPIO Width 32 [1-32]
Default Output Value  0x00000000 | [0x00000000,0xFFFFFFFF]
Default Tri State Value OxFFFFFFFF | [0x00000000,0xFFFFFFFF]
[] Enable Interrupt 4

| OK Cancel

Pucynox 20 Hactpoiika 6moxa AXI GPIO

1. 3amaém Hanpasienue nmoptoB 0joka AXI| GPIO — BeIOHMpaeM, 4TO BCE BBIBOIBI
SBIISIFOTCS BBIXOJAMH, T. K. MBI YIIPaBJIsIeM CBETOAMOOM, a HE OH HAMH.

2. CtaBuUM pa3psiHOCTh mopTta | — Bcero Oyaer moakiouéH 1 cBeTouon.

3. Bropoii kanan HaM He HyKeH, OTKIIOYaeM €ro.
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4. Haxxumaem kHomky OK.
Haxar mmocuk okoyo uaTepdeiica GPIO momymnst axi_gpio_0 yBuauMm, 9To TOPT
gpio_io_o umeer paspsaaHocTh 1 (Bektop [0:0]) — puc. 21.

axi_gpio_0

- duS AXI

"j.a:d adk -
e o_io o[0:0]m
B ares gpio_io_o[0:0]

AXI GPIO

Pucynox 21 Bun 6:moka AXI GPIO nocne HacTpoiku

Tenepsr maBaifTe mompoOyeM MOAKIIOUNTH Haml HacTpoeHHBIM 010k AXI GPIO x
MicroBlaze. Ilpemiararo JOBEpUTHCS aBTOMATHKE W IOCMOTPETh, YTO HaM CO3/aCT
Vivado. Haxxumaem Ha ctpoky Run connection Automation (cm puc. 19) u xuém

MOSIBJICHVSI OKHA IIOMOITHHUKA JTOCTYITHBIX TOIKITIOUEHUH (puc. 22)

‘-‘- Run Connection Automation

Automatically make connections in your design by chedking the boxes of the interfaces to connect. Select an interface on the left to display its configuration options on
the right.

@  =-{m] All Automation (1 out of 5 selected)

En o Description
s EH[E]LF axi_gpio_0
=S P L CPIO Connect Slave interface (faxi_gpio_0/S_AXI) to a selected Master address space.
o 1 |

E - wr Options

14 clk_1n1 D Master: fmicroblaze_0 (Periph) 2
: []= reset .
&[] rst_ck_wiz_1_100M Clock Connection (for unconnected dks) : | Auto -

[[J= ext_reset_in

o | o

Pucynox 22 OkHO MOMONIHHMKA TOIKITFOYCHHMA
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B oxHEe moMONIHHKA MOJKIIOYECHUM:

1. BeiOepure noakmoueHue axi_gpio 0 m mocraBbre ramouky S _AXI (mamee Mbl
PACCMOTPHUM U TIOSICHUM 3TO MOAKITIOUEHNUE).

2. YcTaHOBUTE MOJIKJIIOUEHHE TAKTOBOTO curHajia kak Auto.

3. Haxxmure OK.

[Tocne 3aBeprieHUs TMOAKIIOYEHUS HAKMHUTE KHOMKY ONTHMHU3AUHA pabodero
IPOCTPAaHCTBA = % B MAaHEIH MHCTPYMEHTOB.

Kak  Bel  MoOXeTe  3aMeTUTh,  MOABWICS  JOMOJHUTEIBbHBIA  MOJIYJIb
AXI Interconnect [11] (puc. 23). Kpatko omwmiry ero HasHadeHue. [leno B TOM, YTO
B3aMMOJICHCTBHE MEXKIY IpolieccopoM u nepudepucii mpoucxoaut no muHe AXI [12] (o
Hell U e€ BUAaxX JOJDKHA OBITh OTHENIbHAS CTaThs, €CIM KTO-TO 3aX0YET B 3TOM ITOMOYb —
HanumuTe MHE). Ha mumHe ecth mactep (0ObIMHO 3TO mporeccop) u cidiiB (Slave), B
Hallell JuTepaType 3TO BEIYIIMM W BEIOMBIM COOTBETCTBEHHO. MacTep OTHpaBIiseT
koMmaHAbl cieiBy. Ognako AXI| He MO3BOJIIET MOJKIIOYUTL K MacTtepy Oosiee OJHOro
cierBa HanpsiMyro. VIMEHHO HanpsiMyro HEJb35, HO MOKHO 4e€pe3 KOMMYTATOP, KOTOPBIM U
HaszpiBaetcst AXI Interconnect — HazHaueHue TOTO MOAYJS OOCCIEUYHUTH MOMKIIOYCHHE
MEXJY HECKOJBbKHUMHU MAcTEpaMH M HECKOJIBKUMHU clieiiBamu. [loka B Haiiedl cucreme

oauH Mactep — microblaze 0 u oqu cieiiB — axi_gpio_0.
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% Diagram X | M} Address Editor X |
3] & system »
Q| (@ Designer Assistance avaiable. Run Connection Automation

o
&
¥
'C:‘,‘ microblaze_0_axi_periph .
2 G )
\ 4/500_AXI
r = ak
)
. res Am i gpo 0
sl  AQLK D§Dmo A _'.;-s_m w0
ﬁ* ——S00_ARESETN 13 2 1y . axi_ack = _‘
) ALK | ol asetn 00100
N  ARESETN
% PIO
n
% microblaze_0
& _
;”[ |||-siNTERRUPT ooy ¥
= MicroBlaze )
8 - [IF
@ x /] aze | ek
MicroBlaze

rst_ck_wiz_1_100M

:_sync_ck mb_
ok wiz 1 -t _reset_in bus_struct
e —aux_reset_in peripheral_reset{0:0]pm

ll| sk INLD o ot L——mb_debug_sys_rst
reset locked xcm_locked peripheral

Wizard Processor System Reset

Pucynok 23 Pesynbrar paOOThI MOMOIIHUKA MOAKIOYCHHIA: aBTOMAaTHYCCKasi BCTaBKa
moayiss AXI Interconnect, ero moakarouenne k MicroBlaze u AXI GPIO

[Tocne paGoTel MacTepa CUHSA CTpOKAa CBEPXY HE Mporiaja. DTO MOTOMY 4YTO eIé
€CTh 4YTO aBTOMATHU3UPOBaATh, HO Ji€JIaTh 3TOr0 Mbl Moka He Oyner. Temeph naBaiiTe

norpobyem 106aButh Moay1b UART Lite B Halry cuctemy.

Haperock, 4To mocieaoBaTeIbHOCTh 3alOMHIIIM. HakuMaeM KHOITKY ﬁ , BBOIUM
B cTpoke moucka Uartlite, nBaxasl kiavkaeM u kaéM. Eciu Bce caemaiu KOPPEKTHO,

HOOJIKCH IMMOABUTHCA MOAYJIb KaK Ha PUC. 24,

axi_uartlite 0

| dhS_AXI
s_axi_aclk
s_axi_aresetn

UART < ||
interrupt

AXI Uartlite

Pucynox 24 Bnok Uartlite (umenno Uartlite, a e tot, kotopsrii He Uartlite)
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[lpu >xemaHuU TPOCMOTPUTE AOCTYIHBIC HACTPOWKH JJISi MOIYJS U €CIH €CThb
HEOOX0MMOCTh, M3MeHuTe. Hactpoiiku oObrdHbIe: ckopocTh (9600), KOITUYECTBO CTOM
owur (1), uétHOCTH (HET), KOJTMYECTBO OUT (8).

Jns nopxmodyenust Uartlite k Hamiedt cucreme, naBaiiTe BHOBb BOCIIONB3yeMCSI
aBTOMaTH3almel, Koropyr mpemraraer Vivado, nHaxaB crtpoky Run Connection

Automation. Jlns momyist axi_uart 0 Beroepure S_AXI n Haxkmure OK (puc. 25)

1 Run Connection Automation

Automatically make connections in your design by checking the boxes of the interfaces to connect. Select an interface on the left to display its configuration options on
the right.

Qe [m] Al Autom@tioq (1 out of 6 selected) Tooyier
o =[] 4F axi_gpio_0
g O cr10 Connect Slave interface (faxi_uartiite_0/5S_AXI) to a selected Master address space.
B o @E{E ax uartite 0 : 2
a1 Options
||l UAR Master: fmicroblaze_0 (Periph)
= dk_wiz_1
U Dlj B_E:-ZK_ INi D Clock Connection (for unconnected dks) : | Auto -
[ = reset

=] 4F rst_dk_wiz_1_100M
[[J= ext_reset_in

o | o

Pucynox 25 Hacrpoiika nomomHuka nmoakmtoueHuii aus Uartlite

[Tocne 3aBeprieHUs MOAKIIOUEHUS HAKMHUTE KHOMKY ONTHMH3AIUHA pabodero
poCTpaHcTBa | 7 B MaHeIM MHCTPYMEGHTOB M OOpaTHTE BHUMAaHHE Ha m3MeHenus B AXI
Interconnect (ecnu He MOMHKTE YTO OBLIO, OOPATUTECH K pHUC. 23).

Uto mpomszonuio u modyemy? B AXI Interconnect mobGaBuscs IOMOTHUTEILHBIN
MacTep-mopT IS MoAKIoYeHuss BToporo cimdiiBa (Uartlite — ato Bemomoe ycTpoicTBO).
MicroBlaze umeer ogun mactep-mopt, KoTophbiidi HaszbiBacTcss M_AXI _DP. Macrtep oauH,

a cneliBa JBa, HO MOJKJII0YATh HAIPSAMYIO MOKHO TOJIBKO OAWH clerB. JJisi MOAKITIOUEHHUS
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HECKOJbKHMX cieiiBoB Mbl ucnosibdyeM AXI Interconnect. IToatomy B AXI Interconnect
nobaswics emé oxamH mopt (puc. 26). B obmem cioyugae, AXI Interconnect mosxer

oOecrneynBaTh B3aUMHOE IMOAKIHOYCHUC HCCKOJIBKUX MAaCTCPOB U HCCKOJBKUX CIICHBOB.

o Diagram X [ Address Editor X X
] 4 system »
[+ & Designer Assistance available, Run Connection Automation
x
"
5
L] microblaze_0 microblaze_0_local_memory
= P
Ly mdm_1 ) [||-mTERRUPT o
ik 1Ml " ~ »[ir
Q MBDEBUG_0 . [} |||-zEBUG M 3’ ]
ILMS
- 3 ——CK ’ L Z Ml -
h & craslaze | -
i ficroBlaze Debug Module (MDM)
(=] e
MicroBlaze
& rst_clk_wiz_1_100M 1 axi_gpio_0
(S . A microblaze 0_axi_periph A —i[15.ax b
3 N —ext_resst_in bus,_struct_reset[0:0] N ?m - s _axi_ack Sy
3 clk_wiz_1 L . heral_reset{0:0] o _—::;é“ e gia_io_of0: 0]
B . PV _-— —m
[| BEETS VR TS L——{mb_detug_sys_rst 3 [0:0] 1 -

% locked| dom _locked peripheral_aresetn[0:0] i - A 10
2, \ MOO_AXI . |5
= Clocking Wizard Processor System Reset ARESETN m ] ]

J VWizard MO1_AXI - fib
&l 100_ACLK |y o
ey ARESETN
- L——mo1_ack

ARESETN
AXT Interconnect

Pucynok 26 Ilocne oxoHuyaHHs paOOTHI TIOMOIIHHMKA TMOJIKIIOYCHHUM, KOJIMYECTBO
CIIEMB YCTPOMCTB Ha IIMHE CTajo paBHbIM JByM. Iloatomy B AXI
Interconnect no6aBuJics eié oguH mopT

Yacte nenma caenmana. Tenepp maBalTe HACTPOMM MOJYJb YIPAaBJICHUS TaKTOBOU
yacToTol M cuHXpoHm3amued ClK wiz 1. JIns Bamumx miar 3HaueHHS MOTYT OBITh
APYTUMH — HAJACI0Ch, 4TO BBl cMOXeTe HAWTH B JOKYMEHTAIIMM 3HAYCHHE YaCTOTHI
CHUCTEMHOTO TaKTOBOTO IT'€HEPAaTOpa, TUI UAYIIEro OT Hero curHaia, u Hoxky(u) FPGA k
KOTOpBIM OH moakimouéH. Hike npuBenensl Hactpoiiku s Arty Board (puc. 27).

Hacrpoiika 11060r0 MOyt TPOU3BOAUTCS TBOMHBIM IIEITYKOM IO HEMY.
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B Re-customize IP

Clocking Wizard (5.2) ’

i) Documentation [ IP Location

IP Symbol = Resource Component Name | system_ck_wiz_1_0
[] Show disabled ports Clocking Options Outnu&bcks MMCM Settings | Summary
Primitive 1 ™~ 6
om
Clocking Features Jitter Optimization
3 Friquency Synthesis ] Minimize Power (® Balanced
[] PHjpse Alignment [[] Spread Spectrum (O Minimize Output Jitter

[C] Dynamic Reconfig [[] oynamic Phase Shift (O Maximize Input Jitter fitering

[[] safe Clock Startup
clk_in1 clk_outl
Dynamic Reconfig Interface Options
reset locked

G (@ Phase Duty Cydle Config

Input Clock Information

Toous oo foooto Jitter Options Input Jitter Source 5
. Primary m; 100.000 0.000-800.000 UL ~ 0010 | Single ended dock capable ... |
Secondary W Auto ) 100.000 0.010 Single ended dock capable -

o]l o

Pucynok 27 OxHO HacTpOWKM MOIyNsd yNpaBICHUS TaKTOBOM YacTOTOM U
cunaxponm3anueii: Bkmagaka Clocking Options
B okne nactpoek clk_wiz_1:

1. Bei6epure Bkaaaky Clocking Options.
2. Tun monyns — MMCM.
3. BxurroueHbI BO3MOKHOCTH CHHTE3a YaCTOTHI U (ha30BOM MOACTPOIKH.
4. OcHoBHas TakToBas yactora — 100MI .
5. Tun curHama ¢ CHCTEMHOrO0 TAaKTOBOTO TeHepatopa Ha IJlaTe —
OJHOTIOJISIPHBIH.
6. 3artem BeiOepuTe Bkiaaaky Output Clocks (puc. 28).
/. Ha Hell — yCTaHOBHUTE BBIXOJIHOE€ 3HAUYCHHME YacCTOThI (TaKTOBas 4acToTa
nporieccopa) — takxke 100 MI'm.
[IponucraiiTe BHU3 10 KOHLIA
8. CHuMUTE TaJIoUKy C cUrHajia reset.
9. Vcranorure ranouky locked.

10. Haxxmure OK.
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B Re-customize IP

Clocking Wizard (5.2) '
“ Documentation |7 IP Location
TP Symbol " Resource Component Name | system_ck_wiz_1_0 6
[[] Show disabled ports " Clocking Opbur_\sl wmIVMMCMSemngs | Summary
~
The phase is calculated relative to the active input dock.
Output Freq (MHz) Phase (degrees) Duty Cycle (%) N
put Requested Actual Requested Actual Requested Actual D
[~ dk_out1 100.000 7 100.000 0.000 0.000 50.000 50.0 BUFG
El dk_out2 100.000 0.000 50.000 BUFG
dk_out3 100.000 0.000 50.000 BUFG
dk_out4 100.000 0.000 50.000 BUFG
dk_out5s 100.000 0.000 50.000 BUFG
CIk—wtl dk_outt 100.000 0.000 50.000 BUFG
reset locked dk_out? 100.000 0.000 50.000 BUFG
USE CLOCK SEQUENCING LT i
Source Signaling
Output Clock Sequence Number
(®) Automatic Control On-Chip Single-ended
1
N (O Automatic Control Off-Chip Differential
1 (O User-Controlled On-Chip
L O User-Controlled Off-Chip
1 v
< >
o ][ o

[Iponucraiite BHU3

B Re-customize IP X

Clocking Wizard (5.2) '

Resource Component Name system_ck_wiz_1_0
[[] Show disabled ports _~ Clocking Options| Output Clocks | MMCM Settings | Summary | B
dk_outs 100,000 0.000 50,000 pors
k_out? 100.000 0.000 50.000 BUFG
USE CLOCK SEQUENCING Gloddng Feedback
Source Signaling
Output Clock  Sequence Number
- B (® Automatic Control On-Chip Single-ended
1
5 O Automatic Control Off-Chip Differential
1 (O User-Controlied On-Chip
clk_int ck_outl F= 1 (O User-Controlled Off-Chip
1 ~
locked f= - Mponucrante BHU3 40 KOHLI,a\
1
Enable Optional Inputs / Outputs Reset Type
.,
T
[Alocked] [] ckfbstopped Active Low
v
< 1 0 >

[l

Pucynok 28 OxHO HacTpoWKM MOIyJs yNpaBieHUs TaKTOBOM 4acTOTOM U
cuaxponusarueii: Bkiaaaka Clocking Options

Y cTaHOBIIEHHBIE HACTPOMKH MOTYT MOBIMATH Ha BHemHui Bua CIK wiz 1 (mmsa Arty

Board on npumeT Bu, kak Ha puc. 29).
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dk_wiz 1
clk_outl
= clk_inl
locked

Clocking Wizard

Pucynox 29 I3meHeHue BHENIHETO BHIa MOJYJIS TIOCIIC TIPOACIIAHHBIX HACTPOCK (IS
Arty Board)

Ecnu octaBuTh He3anelcTBOBaHHBIC BBIBOJBI MOJYJISI COpOca HEMOAKIIOYCHHBIMH,
TO MOXET BO3HUKHYTH CUTYaIlMs, IPU KOTOPOM mporeccop OyJeT Bcerja B COCTOSHHUU
copoca. [ToToMy BBITIOTHIM SIBHOE WX TOJKIIOYCHHE K JIOTHYECKON «1» — HEaKTUBHOMY
JUTSI HUX JIOTUYECKOMY YpOBHIO. J[J1st 3TOTO:

1. Jlo6aBbTe Om0K constant.

2. YcraHOBUTE B HEM 3HaueHHE | (€ClI 10 YMOTYaHHUIO OHO JPYTOE).

3. Ioakmounte BIXOJ Onoka Constant k Bxomam aux_reset_in u ext reset in
onoka rst_clk wiz 1 _100M.

[ToaxkmroueHue OCYIIECTBIAETCS CIEAYIOUUM 00pa3oM: MOABEAUTE MBIIIKY K
BeIXoy Osioka Constant (ykaszarenb MO/DKEH MPUHSATH BUJ KapaHAallMKa), HAOKMHUTE Ha
BBIXOJT W, HE OTMYyCKas JIEBYIO KHONKY MBIIIH, TOABSANTE COCIMHEHHE K BXOIY
aux_reset_in — a 3aTeM IOBTOPHTE Te ke AeicTBus mus eXt reset in. B odepenHoit pa3
Ha)KMUTE KHOIIKY ONTHMHM3ALHUU PaGodyero MpocTPaHCTBA 47 B MAaHEIM MHCTPYMEHTOB.

CoennHeHne TODKHO MPUHATH BU, Kak Ha puc. 30.
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Ic Diagram X | [ Address Editor X [ E
#] & system »

L&' 3 Designer Assistance available. Run Connection Automation

*
&
Rk
L
Q
ac microblaze_0 microblaze_0_local_memory
g mdm_1
& . [y oum8 o || M
o3 —* Micro3laze
18 g ff————— ||
& Debug SY5_Rst Cx 1Ci aze M I I
- e M_AXI_DP s iy
N MicroBlaze Debug Module (MDM)
g xiconstantf T MicroBlaze
rst_clk_wiz_1_100M
¥ [a\m[o:a D ! axi_gpio_0
L] tan gy mb, microblaze_0_axi_periph
-HEs eset _in bus_struct_reset[0:0)| ’
@ clk_wiz_} . i peripheral_resat[0:0 ] e
& o Dﬁl:_‘ T —Inb_debug_sys_rst  interconnect, 1 r —ACLK
. F lx""'] m_locked peripheral_aresetn [0:0]) SETN AXI GPIO
o p—s00 ik OO - axi_uvartlite_0
Qocking Wizard Processor System Reset MO0 _AXI .4 i —————
- ! ARESETN I H sy " 15 AX
00 #fF (= .
00 ACLK  maag o uarT |
ARESETN n intermupt =
_axi_aresetn
L—{mo1_ACLK

ARESETN AXI Uartiite

Pucynok 30 Coenunenne Bbixoma Ojoka Constant ¢ Bxomamm aux_reset in u
ext_reset_in 6yoka rst_clk wiz 1 _100M

Terneppr HEOOXOAMMO CO3/1aTh BHEIIHWE BXOABl W BBIXOJABI JUIS  HAIICH
IPOIIECCOPHOM cucTeMbl. Eciii BbI 00paTH/IM BHUMaHKe, ceiuac He moakiodeHbl Clk_inl
U BBIXOJBI 3K3eMIUIIpoB Moayieit axi_gpio O u axi_uartlite_ 0. Cefivac MbI JTOJKHBI
0003HAYUTh, KAKWE TIOPTHI SBJSIOTCS BHEIIHUMH M JOJDKHBI BBIXOJUTH W3 HaIICH
ITPOLIECCOPHON CHCTEMBI HAPYKY.

Hasnauum Bxox clk_inl moxymnst Clocking Wizard Baemnum. J{ast 3TOro KIMKHEM

10 HEMY TIPaBOil KHONIKOM MbIU 1 BeiOepeM Make External (puc.31)
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Io Diagram X [ Address Editor X 22X
3] & system »
s (@ Designer Assistance available. Run Connection Automation
o xIconstant_O‘ "
s P I
5 dout[0:0] P rst_clk_wiz_1_100M .
g —_— slowest_sync_clk mb_reset |-
2% Constant
: ext_reset_in bus_struct_reset{0:0]
e dk_wiz_1 1, aux_reset_in peripheral_reset[0:0] s
fk & Block Pin Properties... Ctrl+E ” )
= & Highight > mb_debug_sys_rst interconnect_aresetn[0:0]
WK clf x Delete
& ol ooy colic dem_locked peripheral_aresetn[0:0]
& L (= Ctrl+V
L) o search.. Ctel+F
2 R SelectAl CotA Processor System Reset
el @ AddIP... Ctrl+1
@ % Make External Ctrl+T
(@ Run Connection Automation...
@ P Settings...
Validate Design F6
Start Connection Mode Ctrl+H
Make Connection...
&
Expand/Collapse >
Create Hierarchy...
Create Comment v
< Creata Dart Coelalt 2R

Pucynox 31 OOsssienue Bxona Clk_inl momynsa Clocking Wizard BHenHM

[Tocne atoro k Bxomy Clk_inl Oyaer monkmo4€éH MOPT, C TAKKM K€ UMEHEM (pHC.

32)

dk wiz_1

clk_outl
clk_inl clk_inl
locked

Clocking Wizard

Pucynok 32 Buemmnwmii mopt ClK _inl, co3maHHBIM aBTOMAaTHYECKH, MOAKIIOUEH K
Bxoxay clk_inl momyns clk_wiz_1

Amnanoruuno moctymnaeM u ¢ BeixogoM GPIO momyns axi_gpio 0 u mumuot UART
monyns axi_uartlite 0. Cuenars BHEIIHUM MOYKHO KaK IIMHY, TaK M OTICIIbHBIN MOPT W3

IIMHBI, a €CJIM MOPTOB B IIMHE HecKoybko (kak B mmHe UART), To HanpaBiieHHe MOPTOB
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Oynmer ompexneneHo aBromarudecku (cM. 33). Hekoropwle He3aieiiCTBOBAaHHBIC MOPTHI

MOJKHO OCTaBUTh HETIOIKIIOYEHHBIMU — HanipumMep, interrupt moxyss axi_uartlite_0.

— axi_gpio_0 M H a
e | 36 S_AXI
s GPIO= ||
e e _D_dO:O\ﬂ gpio_io_o{0:0]
AXI GPIO O pT
axi_uartlite_0 _
245 aa |
ik & OWTE ‘I}—D. UART
> interrupt
P— axi_aresetn
' AXI Uartlite

Pucynok 33 OObsBIEeHHE BHEIIHUMU MOPT yIpaBieHus cBeToanoaoM U muuasl UART

[Tomuwute npo Briaaaky Address Editor (puc.34)? Camoe BpeMst 0OpaTUTBHCS K HEH U
IIOHATH €€ Ha3HAYCHUE.

Hamm momynu coenuaens! o muuae AXI, momHoe HazBaraue AXI Memory Map, sato
3HAYUT, YTO BCE MOJYJIH, MOAKIIOYEHHBIC K IIWHE JOJDKHBI MMETh YHUKAIBHBIN ajpec,
9TOOBI MTPOIIECCOP CMOT K HUM OOpPATUTHCS M «HE TIEPEIyTaTh» OJWH MOAYJb C JIPYTHM.
Ha3naueHue yHHKaJIBHBIX aJIpecoB (pacrpeiecHue aipeCHOTO MPOCTPAHCTBA) KaK pa3 u
npoucxoauT Bo Bkiaake Address Editor, rme B py4HOM, MOJyaBTOMATUYECKOM WU

ABTOMATH4YCCKOM PCKHUMC MOKXHO YCTAHOBUTL JUAIIA30H aApPCCOB TJII KOHKPCTHBIX

MO/JTyJIEN.
E= Diagram X Address Editor X

A Ccell Slave Interface Base Name  Offset Address Range High Address

X £F microblaze_0

e - [ Data (32 address bits : 4G)

- . == microblaze_0_local_memory/dimb_bram_if_cntr SLMB Mem 0x0000_0000 8K ~ 0x0000_1FFF

[ . == axi_gpio_0 5_AXI Reg 0x4000_0000 64 ~ 0x4000_FFFF
| bemm axi_uartiite_0 S_AXI Reg 0x4060_0000 64 ~ 0x4060_FFFF
- Instruction ss bits : 4G)

" wa microblaze_0_local_memory/fimb_bram_if entr SLMB Mem 0x0000_0000 8K ~ 0x0000_1FFF

Pucynok 34 Bkuaaka Address Editor
[TockOMBKY MBI MOJIb30BAIMCH TTOMOIIHUKOM COCIMHCHHH W MacTepaMu HACTPOEK,
aJipeCHOE MPOCTPAHCTBO YK€ TMOJHOCTHIO CKOH(MHUTYPHPOBAHO, HO €CJIM OBl MBI JIETaIH

MOJKJIIOUEHHUE IIMH B PYYHOM PEKHME, TO YBUICIH OblI CICAYIOIIYI0 KapTuHy (puc. 35).
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OTa KapTUHKA TOJIBKO JUJIs JEMOHCTpauuu: s BpemMeHHo yaanua muHy AXI,
coequnstonryto sxk3emiusipel AXI Interconnect u GPIO, a motom coeannun e€ BpydHYyIO.
W3-3a py4HOTO COCOUHCHMS HA3HA4YCHUs ajapeca He mpousonuio. Ho Mbel Moxem
HAa3HAYMTH aJPeC, HaXKaB HA KHOIKY aBTOMATUYECKOTO HA3HAYCHUS aJPECOB HA MAHEIH
uHctpyMeHToB BKiaaku Address Editor. ITocie 3Toro, kapThHKa CTaHET MPEXHEH (To ecTh

Kak Ha puc. 34).

e Diagram X | [ Address Editor X

Q| cel Slave Interface Base Name  Offset Address Range  High Address
2o |E-4F microblaze_0
[l = — B Data (32 address bits : 4G]
— . i~ == microblaze_0_local_memory/dimb_bram_if_cntir SLME Mem 0x0000_0000 8  ~ 0x0000 1FFF
Bl @ = ax_uartite 0 S_AXI Reg 0x4060_0000 64 ~ 0x4060_FFFF
' [ Unmapped Slaves (1]

5 oo axi_gpio_0 S_AXI Reg
=I- B Instruction (32 address bits : 4G]
" == microblaze_0_local_memory/ilmb_b! if cntr SLMB Mem 0x0000_0000 8K ~ 0x0000_1FFF
2 Ha3zHauyuthb 1 llogBunacb HepasmeyeHHas obnactb
ajpec nocne py4yHoro coeamneHusa AXI

Pucynok 35 B caywae pyunoro coegumHenust muH AXI| mosBisercs Hepa3MeueHHas
oOnactb. HaxaTne KHOIIKM 3allyCKaeT aBTOMAaTHYECKOE pacIpeleeHHe
aIpeCHOrO MPOCTPAHCTBA

K coxanenuto, ayist Haiei Oyayiiei mporpaMMbl HE JOCTATOYHO MaMSATH, KOTOPYIO
MBI 3aJlajIi, KOTJa IOJIb30BAIUCh MacTepoM 3Kcmpecc-HacTtpoek MicroBlaze (puc. 16).
Ham HeoOxoaumo yBETWYUTh KOJWYECTBO MaMATH JJIsl JaHHBIX U MHCTpYykiui ¢ 8K o
16K. Caenarb 3T0 MOXHO NHPOCTHIM BbIOOPOM H3 BBINAAAOUIETO CHUCKA JIOCTYIHOIO
KOJIMYECTBA MaMsITH, Ha)KaB Ha CTPEJIOYKY B COOTBETCTBYIoMIEM mosie (puc. 36). MizMeHuTsh

HEOOXO0JIMMO pa3Mep MaMsTU U UHCTPYKIUH. B 000oux mosisx J0KHO ObITh 3HaUueHue 16K

ZeDiagram X | i Address Editor X

QA cel Slave Interface Base Name  Offset Address Range High Address

= E-£F microblaze_0

g =I- ] Data (32 address bits : 4G)

= = microblaze_0_local_memory/dimb_bram_if_cntir SLMB Mem ox0000_oo00 | 16K ~ §x0000_3FFF

B o axi_vartite 0 S_AXI Reg €k v Ux4060_FFFF
. == axi_gpio_0 S_AXI Reg 64K ~ 0x4000_FFFF
=B Instruction (32 address bits : 4G)

10000_1FFF
3K Al

N3meHuUTe 8K Ha 16K

Pucynox 36 U3meHeHue KoiMMUYeCTBa TAMATH, BBIACIAEMOW JIS MPOIECCOPHOM
CUCTEME
31
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Mp&1 nipojenanu MHOTO ACHCTBUHN, 3aKOHUMIIM COOMpaTh CUCTEMY W HAa3HAYIIIA BCE
aapeca. Ho Bce M KOppEeKTHO W MpaBuiibHO? B maHenm MHCTPYMEHTOB Ha BKJIAJKE
Diagram ecth o1Ha M3 caMbIX Ba)KHBIX KHOIIOK, Ha3biBaeTcs oHa Validate Design (2 na
puc. 37). Haxkatre 3TOi KHOIIKH 3allyCKaeT HHCTPYMEHT IPOBEPKHU omirOok coopku HW-
94acTH MPOIECCOPHOM crucTeMsbl (puc. 37). HaxMute 3Ty KHOTIKY U JOKIUTECh Pe3ybTaTa.
Ecnu mosiBuitocs okHO, Kak Ha puc. 37, To nmo3apaisiro Bac, coopka HW-uactu npoekra
3aKOHYEHA. Ecnu ke MosBMINCh OIMOKA — BHUMATEIBLHO IPOYUTANTE UX U MOCTapalTeCh
CaMOCTOSTEIILHO UCIIPAaBUTh, BEPHYBIINCH MO TEKCTY K COOTBETCTBYIONTUM ITYHKTaM JTUOO

IIpoAaciiaB BCHO ITIOCJICIOBATCIIbHOCTL C HAYaJIa emé pas, 0oJice BHUMATENLHO H dKKYpaTHO.

M
x

io Diagram X | & Address Editor X =]
3] 4 system » 1

X Validate Design

&

N @
i Validation successful. There are no errors or critical warnings in this design.

I==N

A

o

Q ’ microblaze_0 mncrob;azeﬁ_loca(_rr}encrv

e | e o

s MBDEBUG_0.} _LDEBUG - & “Ai

= 1 MicroBlaze =}

@ - N

icroBlaze Debug Module (MDM
» ficroBlaz
b 2 ck_wiz_1 ret_ck_wiz_1_100M
p \ microblaze_0_axi_periph
ok _outl _sync_ck mb,

ik int (2 i ockec}— _resetin bus_struct_reset{0:0] L E‘MJ\XI

n \ - _reset_in peripheral_reset{0:0] jn ——ACLK

4 Clocking Wizar L_—imb_debug_sys.rst interconnect_aresetn{0:0) Lgpo_0

- lconstant_0 Jocled perpheral aresetn(0:0] $——1500_ ACLK e iy i

el [ 40 ARESETN[0:0) IS M ] er1of|

& | ) tem Reset LMo AQLK aly R e gpio_io_0[0:0)

nstant _ARESETN{0:0) ‘2
$—=MOL_ACLK AXI Gi
ARESETN[0:0] ) axi_vartite_0
FSA gt fl——1D UART
n et
o
Pucynox 37 Ilpoepka Ha omuOku coopku HW gacTu nporieccopHOi CUCTEMBI.

Haxxmute Ha ocHOBHOW maHenu VivadO KHOMKY COXpaHEHHs, a 3aTeM — KHOIIKY

Project Manager, uro0s1 BeiiiTi U3 IP Integrator u BepHyThCSI B OCHOBHOM PEXHUM pabOTHI

Vivado (puc. 38):
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< Microblaze_Lesson_1 - [C/Projects/FGPA-Systems/Micre
File EditlFlow Tools Window Layout View Help

CR2RX IPD>RSB

Flow Navigator & Block Design - sys
QX = 2 Design

:-;-1 Egﬂ

t Project Manager I _.f.a. system
Project Settings #-1 External Inte
0? Add Sources 8o :.ntet;hce Co
— - or
'y Language Templates B Nets
1 1P Catalog #-4F axi_gpio_0 (/
@-4F axi uarﬂlte 1
=-4F dk_wiz_ 1 (C
4 1P Integrator | || G- mdm 10
;5 Create Block Design w-4F lCrDbL!IE U
P omeson ||| #Z o
&% Generate Block Design w-4F rst_dk_wiz_!
#-4F xconstant_0
4 Simulation
& Sources™. E
{3 simulation Settings
£ . Addrece Rlnck Prone

Pucynox 38 Coxpanenue u Boixon u3 IP Integrator

Jlanee cienyrOT CTaHIApPTHBIE ATAlbl NPOEKTUPOBAHUSA: CUHTE3, MUMILIEMEHTALUS,
redeparus (aitna nmpomuBku (6utctpuma). Ho s GiodyHOrO TpoekTa 00s13aTeNbHO
HYKHO cenaTh 00EpTKy (Wrapper); 3To nokasaHo Ha puc. 39. HaxmuTe npaBoii KHONKON
Ha co3laHHoM OnouHoMm mpoekte U BbIOeputTe Create HDL Wrapper. B nosiBuBmemcs

okHe Haxmute OK.
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L Microblaze_Lesson_1 - [C:/Projects/FGPA-Systems/Microblaze_Lesson_1/Microblaze_Lesson_1.xpr] - Vivado 2015.4
File Edit Flow Tools Window Layout View Help

S EL R IR b & S N
Flow Navigator & Project Manager - Microblaze_Lesson_1
A I = Sources —oex ||
4 Project Manager | A& 2a BE v w :
Moo i 4 L
y—e— J:.[1paBoOM KHOMKOM ||
04_]]. Add Sources f TS & Source Node Properties... Ctrl+E
{." Language T - #-{Z1 Simulation Sof (* Open File 2 Alt+0
£ 1P Catalog II ueatemukappa...l
View Instantiation Template
4 IP Integrator Generate Output Products. ..
5%, Create Block Design Reset Output Products...
;1;Openﬁodmesig1 B
&, Generate Block Design Hierarchy [RSS) = .
' /. Sources | o -
4 Simulation ) Alt+1
@3 Smulation Settings Source ﬁl:?rnperhe ¥ Remove File from Project... Delete
(i Rin Sirlation * * "'.'}I [:% I Enable File AIt+Equals

Pucynox 39 Cozmanne 0OEPTKH AJ1s1 OJIOYHOTO MPOEKTA.

Oo6éptka — 310 mpocroit VHDL- wmu Verilog-gaiin (¢ pacimmpenusmu «vhd» nmm
«V» COOTBETCTBEHHO), B KOTOPBIN BKJIIOYEHA HAIlla MPOIECCOPHAs CHUCTEMa, KaK 4acTb
uepapxuu. TakuM oOpa3zoM, Haiiel coOpaHHOM MPOIIECCOPHON CUCTEMOW MBI CMOXKEM
OMepUpoBaTh, KAK MPOCTBIM MOJYJeM, 100aBisdsl €€ B KayecTBE MOAMOIYJSI B MOJIYJIU
BepxHero ypoBHs. [locie co3nanus oOEPTKM Hall MOAYJIb MOXKHO HAaKOHEI[-TO 3aIlyCTUTh

Ha CHHTE3, HaxkaB Ha kHoiry Run Synthesis (puc. 40)
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. & Microblaze_Lesson_1 - [C:/Projects/FGPA-Systems/Microblaze_Lesson_1/Microblaze_Lesson_1.xpr] - Vivado 2015.4

File Edit Flow Tools

Flow Navigator «

q el ]
g b

Window Layout View Help
2oai2h X (P D X S X L (G |5S0efutLayout

4 Project Manager
{#3 Project Settings
&% Add Sources
Q Language Templates
1F 1P Catalog

4 1P Integrator
¥ Create Block Design
55% Open Block Design
% Generate Block Design

4 Simulation
& simulation Settings
(i) Run Simulation
4 RTL Analysis
& Elaboration Settings
b [g* Open Elaborated Design

4 Synthesis
Synthesis Se
& Run Synthesis
b B Open Synthesized Design

4 Tmnlementatinn

Pucynok

40 3amyck cMHTE3a MPOEKTa

"N ®
Project Manager - Microblaze_Lesson_1
Sources P I [ R | £ Project Summan
== 2k hE || Project Setting:
=4z Design Sources (1) % 7 .,

(R ¥ ¥ system_wrapper - STRUCTURE (system_wrapper.vhd) (1) Project name:
(#-4) Constraints Project location:
-1 Simulation Sources (1) Product family:

Project part:
Top module name:
Target language:
Simulator languag¢
- Synthesis
Hierarchy | IP Sources | Libraries | Compile Order |
0 Not si
a 7@ Templates ‘ Status ot s
' — — T enenanes Messages: No erl
Source File Properties =02 X Part: xc7aZ
== Strategy: Vivadi
wh system_wrapper.vhd
: ~
Location: C:/Projects/FGPA-Systems/Microblaze_Lesson_1/Microbl,
. DRC Violations
Type: VHDL ‘
Library: xil_defauitiib | | -
Size: 1.2KB v
< > O Utilization
General ' Properties |
Design Runs
Q Nama CAanctrainte

[Tocne okoHUaHHS CHHTE3a MOSIBUTCS OKHO BbIOOpa neicTBust (puc. 41):

Synthesis Completed

@ Synthesis successfully completed.
Mext

() Run Implementation 1

I_@Fpen Synthesized Desigd )

(O View Reports 3

[] Don't show this dialog again

2

Pucynox 41 JleiicTBue mociie cuHTE3a

35


http://www.fpga-systems.ucoz.net/

www.FPGA-Systems.ucoz.net

OKHO, MOABJEIOIICCCA ITOCJIC CMHTE3a, IMPCJIaracT BbIIIOJIHUTD:

3. IIpocMoTpeTs OTYETHI.

1. 3anycTUTh UMIUIEMEHTALIHIO.

2. OTKpBITh CUHTE3UPYEMBbIi PoeKT (BbiOeprTe ATOT MyHKT).

Bribepute BTOpOM MyHKT — OTKpPBITH CHHTE3UPOBAaHHBIN TMpoekT. Ecnu Bei

MallMHAJIbHO 3aKPbUIM OKHO Ha puc. 41, ToO MOXHO OTKPBITh CUHTE3UPOBAHHBIN MPOEKT

JAPYTUM criocoboM — HaxxaB Ha kHonKy Open Synthesized Design, koTopast HaXOAUTCS IO

KHOTIKOH 3arycka cuHTe3a (puc. 42). O0parure BHuManue, 4to kHomka Open Synthesized

DeSign dKTHBHA, CCIHM TOJIBKO Y Bac ectp pe3yabTaTrT CHHTE3a, €CJIM IIPOCKT HE

CUHTE3UPOBaH, KHOMKA OynieT HeakTuBHA (cM. puc. 40, r1ie pe3ynbTaToB CUHTE3a €IIE HET)

N

< Microblaze Lesson_1 - [C:/Projects/FGPA-Systems/Microblaze_Lesson_1/Microblaze_Lesson_1.

File Edit Flow Tools Window Layout View Help
3o BRB XD D NS X LS SoefutLayut v ¥
Flow Navigator « Project Manager - Microblaze_Lesson_1
QX = Sources
A= et BE
4 Project Manager
= '-'-DgsignSources 1)

£} Project Settings

3% Add Sources

/ Language Templates
LF 1P Catalog

4 IP Integrator
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Pucynok 42 KHomka OTKpPBITHS CHHTE3UPOBAHHOTO IIPOEKTA
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OTKpBITHE CHHTE3UPOBAHHOTO IMPOEKTA HYKHO JUISI IBYX BEIICH:

1. Ilpoananu3upoBaTh MPOEKT (€CIU ECTh KETaHHUe).

2. BuImomHWTE Ha3HAYECHHWE TMOPTaM HAIIETO MPOEKTa (PU3MUECKUX HOKEK

FPGA.

Jlo Texkymero MomeHTa (PU3WYECKH MBI €II€ HE YKas3bIBalld, K KaKUM HOXKaM

noakarounTh Hamy HW-uacte. Caenaem 3to ceituac B moaysie 1/O Planning. Uto0Osl ero

3aIyCTUTh, HEOOXOANMO MPU OTKPBHITOM YK€ CUHTE3UPOBAHHOM IPOEKTE BHIOPATh B MEHIO

Layout myukt 1/O Planning (puc. 43).

5. Microblaze_Lesson_1 - [C:/Projects/FGPA-Sy=*ems/Microblaze_Lesson_1/Microblaze_Lesson_1.xpr] - Vivado 2015.4

File Edit Flow Tools Window] Layout jView Help
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3 Project Settings I
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| I:'} Open Block Design
& Generate Block Design
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43 OTkpbITHE MOIYJS TIUIAHUPOBIIMKA BbIBOJOB FPGA (00s3atensHo

JOJKEH OBITh OTKPBIT CUHTE3MPOBAHHBIN MPOEKT, B MPOTUBHOM Cllydae
MJTAHUPOBILIUK MOXET ObITh HEJOCTYIIEH).
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Ecnu Bc€ cnenaHo KOPPEKTHO, TO JOJDKEH OTKPBITHCS IUIAHUPOBLIMK BBIBOJOB

(puc. 44).

Synthesized Design - xc7a35ticsg324-1L (active)

Device Constraints — 0O @ X il Package X @ Device X

G ol i [ N
‘\.A_'V'.}]\”J— = 1 2 3 4 5 6 7 8 9 1011 12 13 14 15 16 17 18
~ Internal VREF
0.6V ~
0.675V
0.75v
0.9v
NONE (5
mn IJOBank 14
=n [JOBank 15 v
n If:O Bank 16 ol

Drop 1/O banks on voltages or the "NONE™ folder to setfunset Internal
VREF.

& Sources | ] Netiist . @, Device Constraints

a
B
c
D

N E

qd F

i G
H
]
K
L

Properties — 0O 2@ X

%3

3 Properties | @ Clock Regions

1/0 Ports
*“A Name Direction MNeg Diff Pair Site Fixed Bank 1/0 std Veco  Vref  Drive Strength  Slew Type
;: = all ports
2 EE GPIO_5333 (1 ouT O default (LVCMOS 18) + 1.800 12 ~ SLOW
: =43 gpio_io_o (1 ouT O default (LVCMOS18) ~ 1.800 12 ~ SLow
3 J gpio_io_o[0] ouT ~ O default (LVCMOS 18) ~ 1800 12 ~ SLOW
3 Scalar ports |
- [& UART_43442 (Multiple) 0 default (LVCMOS18) + 1.800 (Multiple) (Multiple)
= = Scalar ports |
= Or UART _rd IN - Od default (LVCMOS18) ~ 1.800
= J UART_txd out - 0O default (LVCMOS 18) - 1.800 12 ~ SLOW
= Scalar ports (1
Or dk_in1 IN * O default (LVCMOS18) - 1.800

<

Pucynox 44 Buja okHa MUIaHUPOBIIMKA BBIBOJOB C PACKPBITBIM CIUCKOM IOPTOB
MOZYJII BEPXHETO YPOBHS HAIIEro IMPOEKTa

Tenepb Mbl MOKE€M BBINOJHUTH HazHaueHue ¢usznueckux Hoxkek FPGA mopram
HaIIel npoieccopHoit cuctemsl. Crenarb 3T0 MOKHO MHOTUMH criocobamu. OJUH U3 HUX
— SIBHO 3allOJIHUTh HeoOxomumble Tojsi. Hac OyayT mHTEpecoBaTh TOJNBKO mois Site —
Ha3panue koHtakta FPGA wu 1/0O Std — crammapt BBOJa-BBIBOZQ, ONpEICIISIOIICH
HANpsDKEHUsl JIOTHYECKUX YpPOBHEH M JApyrue syeKkTpudeckue mnapamerpbl. OOparute
BHHMaHHe, 4yTo eciau Bara miuata — He Arty Board, To coaepkumMoe 3THX JIBYX KOJOHOK
MOXET OBITh JPYrUM; HAJACIOCh, BB CMOXETe MPOYUTATh MPUHIHUITHAIEHYIO
ANIEKTPUYECKyI0 cxeMmy Bameil mnaTel U yka3aTh BO BCEX MOJSX MPaBHJIbHBIC 3HAUCHHUS.

Jns Arty Board onu mokasansl Ha puc. 45.
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Device Constraints — o2 X [l Package X @ Device

QI 5ED -

= Internal VREF

A
B
(=
D
B
g F
] G
H
i)
K
L

0.75v "
0.9v
NONE (5
an [fOBank 14
an 1fOBank 15
m» IfOBank 16
mn [fOBank 34 v
m» 1O Bank 35 =
Drop 1/0 banks on voltages or the "NONE™ folder to setjunset Internal
VREF,
&% Sources | [ Netlist . @ Device Constraints
1/O Port Properties - 0O X
= =% K
B dk_in1
Q CLASS port A
DIFF_TERM
- - |~ D 1 A
General | Properties Configure | Power
2 Properties | @ Clock Regions
1/O Ports
A Name Direction Neg Diff Pair
o E-G Allports (4
=] =)\ GPIO_53339 (1 out
: =@ gpio_io_o (1 out
3 <3 gpio_io_o[0] our
3 Scalar ports
=gt UART_43442 (2 (Multiple)
- =& Scalar ports
E [ UART_rxd N
v <@ UART_bd ourt
=l (% Scalar ports
@ dk_in1 iIN

Site

H5

AS
D10

E3

Fixed Bank

K&

KE [

<

[ W

T

[

1/05td

LVCMOS33*
LVCMOS33=
LVCMOS33*

LVCMOS33*

LVCMOS33*
LVCMOS33*

LVCMOS33*

K ceeToanony

K moaynwo UART
K TakTOBOMY reHepaTopy

Pucynox 45 TIloaxmroueHue mopToB k HoxkkaM FPGA st Arty Board

O6paTI/ITe BHUMAHHUEC, YTO 3HAYKHW IIOPTOB ITOCJIC BBIITOJHCHHUSA Ha3HAUCHUMN CTaJIu

XKENTHIMU, A HE CEPBIMU.

CoxpaHuM pe3ysIbTaThl Ha3HAYCHMS, HAKaB KHOMKY coxpaHuTh (puc. 46). ITocne

Ha)KaTHsl Ha HEE MOSIBUTCSI OKHO, KOTOPOE TOBOPUT, YTO COXPAHEHNE BO3MOKHO MPUBEIAET

K HEOOXOMMOCTH MOBTOpHOTO cuHTe3a. Haxkumaem OK.
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Synthesized Design * - xc7a35ticsg324 1L (active)

Device Constraints
A T =(Ee -
= Internal VREF
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) 0.9V
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=-mm 1fOBank 14
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VREF.
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DIFF_TERM
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- Me X ®

Out of Date Design

’\D Saving the current constraints to the target project constraints file may cause your
synthesis to go out-of-date. To avoid re-running synthesis, you can force the design

up-to-date by selecting the
'Force Up-to-Date’,

[J Bon't show this dialog agairi

| "l ‘

[ Package X @ Device X

run in the Design Runs tab, right dicking, and selecting

2
[ ]
N -

46 CoxpaHEHHE B IUNTAHUPOBIIMKE BEIBOJOB IMPON3BEIEHHBIX H3MEHEHUH.

CoxpaHeHHe TMapamMeTpoOB HA3HAUYCHUNM HOXKEK MPOU3BOJUTCS OOBIYHO B (hailnd

dopmara (u pacmmpenus) Xdc — Xilinx Design Constraints. Ero Mbl emié He co3naBaid,

nostomy Vivado npeajiaracT HaM co37aTh HOBBIN (aiii 11t coxpaHeHus (puc. 47).

1 Save Constraints

(®) Create a new file

File type: 3 XDC 1
File name: | constr 2
File location: | @& <Local to Project>

Select an existing file

<gelect a target file >

| Select a target file to write new unsaved constraints to. Choosing an existing file will update that file with
the new constraints.

Pucynok
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B okHne, nokazaHHOM Ha puc. 47:
1. Tun d¢aitma. Beioepure XDC — Xilinx Design Constraint — ¢aiin ¢
HAaCTPOMKaMU JUIsl IPOEKTa
2. Vwms daitna; nabepute Constr.
3. Pacnonoxenue ¢aiina — octaBbTe MO yMOIYAHHIO.

4. Haxwmure OK.

[locne coxpaHeHus pe3yJbTaTOB HEOOXOAMMO BBINIOJIHUTH CUHTE3 MPOEKTa 3aHOBO,

o uém roeopuT Haanuck Synthesis Out-of-Date B npaBom BepxHeM yrity (puc. 47).

Synthesis Out-of-date more info

Pucynox 48 PesynbpTaThl cMHTE3a ycTapeian, CHHTE3 HEOOXOAMMO BBHIMOJIHUTH 3aHOBO:
Synthesis Out-of-date

Msr mo3BosuMm Vivado 3aHOBO BBIMOJIHUTH CHHTE3, HO B 3TOT pa3 3alyCTHM HE
MPOCTO CUHTE3, a cpa3y reHepanuo outcrpuma — bit-aiina. [Tpu stom Vivado «yBumuty,
YTO pEe3yJIbTaTOB CHHTE3a M HMMILICMEHTAI[MM HET, W TPEIJIOKHUT BBIOJHUTH HX B
aBTOMATHYECKOM PEIKUME, MTPEXKIE YeM crenepupoBath bit-daiin (puc. 49).

Haxwmute Generate Bitstream u 3arem, xorma Vivado mpeuioXKHT BBITOJHHUTH

CHHTE3 U MMILJICMEHTAIIMIO ITePe]] 3aIlyCKOM reHeparuu bit-daiina — Haxxmure Yes.
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File Edit Flow Tools Window Layout View Help
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Flow Navigator <« Synthesized Design - xc7a35ticsg324-1L (active)
-G ol Device Constraints O x i Package X @ Device X
9‘; Generate Block Design A Q= E () =
~ Internal VREF
4 Simulation -
. . . 0.75v
g Simulation Settings 0.
() Run Simulation =-{E NONE (5)
m» [JOBank 14
4 RTL Analysis m» [fO Bank 15
3 Elaboration Settings o 1/0Bark 16
3 ) a» [fOBank 34 v
> [@" Open Elaborated Design s 1/0 Bank 35 =
4 Synthesis \[:;o;: 1/O banks on voltages or the "NONE" folder to setfunset Internal
Q':.‘, Synthesis Settings :

$ Run Synthesis
4 E Synthesized Design

ﬁ Constraints Wizard
@‘ Edit Timing Constrain
Q Set Up Debug
(% Report Timing Summ
My, Report Clock Networ
B Report Clock Interac
(& ReportDRC
) Report Noise
|#| Report Utilization
£]Y Report Power
“21 schematic

4 Implementation
% Implementation Settings
[» Run Implementation

¥ Open Implemented Desic

4 Program and Debug 1
| ”.[ Generate Bitstream

v

> @* Open Hardware Managei| |

Pucynok

& Sources | (] Netiist @ Device Constraints

Source File Properties

4= =) °__; (S ® Synthesis is out-of-date. OK to launch synthesis and implementation first? ‘Generate
2 dk inl Bitstream' will automatically start when synthesis and implementation completes.
Q| cLass port
DIFF_TERM O
General | Properties | Configure | Power
3 Properties | & Clock Regions
1jO Ports
5 Name Direction Neg Diff Pair Site Fixed Bank 1/0 Std
Z =1 All ports (4
=] gt 9PIO_53339 1 out 35 LVCMOS33*
= =@ gpio_io_o (1 out 35 LVCMOS33*
-3 < gpio_io_o[0] our H5 - 35 LVCMOS33*
Scalar ports (0
=g UART_43442 (2 (Multiple) 16 LVCMOS33*
=L =I-[& Scalar ports (2
& & UART_rxd N AS - 16 LVCMOS33*
v < UART _txd our D10 - 16 LVCMOS33*
—I-(& Scalar ports (1)
& dk_in1 IN E3 - 35 LVCMOS33*
<
& Td Console »Messages  [&] Log | |2 Reports | 3 DesignRuns | ) Package Pins [+ I/O Ports

49 3amyck reHepanuu bit-haiia ¥ OKHO, MpeayHpekaaroliee YTo cHavasa

6yI[}IT BBIITOJIHCHBI CHHTC3 U UMIINICMCHTAaIUA

Tereps HaM HY)XHO JKJaTh OKOHYAHHUS reHepaiu Dit-daita. 9T0 MOXKET 3aHSThH

MuHyT 10-15 B 3aBucumoctu ot Bamero kommbrorepa. [lo oxkonuanuu renepammu bit-

(aitia mosiBUTCS

okHO (puc. 50), mpemyararoiiee BBITIOIHUTh OJHO W3 AedcTBUil. Ham

HHUYCTO JAJIbHIC JCJIATh HC HYKHO, IIO3TOMY €Io IMPOCTO 3aKPLIBACM.
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Bitstream Generation Completed X

-\_i} Bitstream Generation successfully completed.

MNext

(® Dpen Implemented Desigrt

() View Reports

() Open Hardware Manager

[ ] Don't show this dialog again

Pucynox 50 OxHno 3aBeprienus reaeparuu Dit-¢aiina. Mbl nenats qanbiie HIYero He
Oyzaem, moaTomMy Haxkumaem KHorky Cancel.

Ha stom c6opka HW-uactu 3akonuena... [lepexonum k SW.

Pa3paborka SW uactu

SW-gacte (mporpamMMHasi) HE0OXOaWMa, YTOOBI «OXKMBUTH» HaIly COOpaHHYIO
MpolecCOpHy0 cucteMy. Celfyac 3TO TPOCTO KYCOK <GKENe3a», KOTOPHIA HE BBITIOJIHSET
HUKakuxX naercTBuid. Kak yxke ObLIO CKa3aHO BbIlIE, pa3pabOTKa MpPOrpaMMHOM YacTu
BoinostHsATCs B cpezae Xilinx SDK, kotopast ectb nio cytu Eclipse ¢ miarmnamu ot Xilinx.
Paszymeercs, uro Xilinx yke aBTOMaTH3UpOBAJ 4acTh MpoIiecca HAMMCAHKUs TPOTPaMMBbI 1
MOATOTOBUJI HEKOTOPHIE UCXOAHBIC (paiiabl U OMOIMOTEKH, TaK UTO MUCATh MBI OyJIeM He
«c Hyns». Ceituac HaMm HeoOxoaumo nepenath Xilinx SDK undopmarmio 06 amnmapaTHoit
«HAYMHKEY HAIIeH MPOIICCCOPHON CUCTEMBI: KaKUE HCITOJIB30BaHbl YCTPOMCTBA, KAKOBA UX
KOH(Uryparys u aapeca u T.1. B 0011eM — BBINOJIHATE 3KCIIOPT Haiel ammapathoi (HW)
yactu. CenaTh 3T0 MOKHO, BBIOpaB B jieBoM BepxHeM yriy File-Export-Export Hardware
(puc. 51)
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= Microblaze_Lesson_1 - [C:/Projects/FGPA-Systems/Microblaze_Lesson_1/Microblaze_L4

Edit Flow Tools Window Layout View Help

1 New Project... & % L |3 22 Dpefault Layout

Open Project...

» pject Manager - Microblaze_Lesson_1
o Empi P“- irces
Open Example Project... = —

= = w gt R|E
Save Project As...
_ ) {=» Design Sources (1)

Write Project Td... [+ -#h &y system_wrapper - STRUCTURE (==
Archive Project... {1 Constraints (1)

. i Simulation Sources (1)
Close Project
Open Chedkpoint...
New IP Location...
Open IP Location... jerarchy | IP Sources | Libraries | Compile Order

£\ Sources | . Templates |

New File... e
Open File... Ctrl+0 =) @ R
Open Recent File »
Open IP-XACT File...
B S - Ctrl+5S
o Select an object to see propert
@ Add Sources... Alt+A
Open Source File... Ctrl+N
Export 2 ? |I Exportﬂadwa'e...l 3
Launch SDK %] ExportBitstream File...
Open Log File Export Simulation...
Open Journal File =-f synth_1

-l il 1

Pucynok 51 Okcmopt HW-uactu npoekra B Xilinx SDK

[Tocne 3TOro mosiIBUTCS OKHO (puc. 52), B KOTOPOM YKa3bIBaeTCs, HYXHO JH
AKCIIOPTUPOBATH bit-(haity, ¥ Kakyr Mamnky BbIOpaTh B KauecTBe padoueit. OcTaBuM Bce
HACTPOMKH B COCTOSIHUSIX MO yMOJuaHuo; Dit-daiin skcnopTupoBaTh ceiidac He HAJIO, MBI

n06aBuMm ero nosxe. Haxxumaem OK.
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A Export Hardware

Export hardware platform for software development
tools.

[[] Indude bitstream

Export to: | 50 <Local to Project> -

Cancel

Pucynox 52 [Ilapametpsl skcriopra HW vactu
Teneps 3amyckaem nporpammy Xilinx SDK. Cuenate 3T0 MOXHO 4epe3 IIaBHOE

mento Windows wimu m3-nog Vivado — mpocto BeiOepuTe B JieBoM BepxHeM yriy File-

Launch SDK (puc. 53).

L Microblaze_Lesson_1 - [C;/Projects/FGPA-Systen
File | Edit Flow Tools Window Layout View

1 New Project... & X
QOpen Project... —
o o rces
Open Example Project... =
2
Save Project As...
{7 Desig
Write Project Td... - @a
Archive Project... &5 Cons
_ 15 Simul
Close Project
Open Chedkpoint...
New IP Location...
Open IP Location... jerarchy
"""" 45 Sou
New File, ., perties
Open File... Ctrl+0 =5 o
1)
Open Recent File >
Open IP-XACT File...
B Save Fil Ctrl+S
@ Add Sources... Alt+A
Open Source File... Ctrl+N
Export >
2 b
Open Log File Name
Open Journal File = s
® r Ctrl+P
Exit

T

PR ST .

Pucynox 53 3amyck Xilinx SDK u3-nox Vivado
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Tenepr Vivado mpocut ykazate mapamerpbl 3amycka SDK; orctaBum ux 1o

ymouanuio u HaxméM OK (puc. 54):

'-'- Launc

Launch software development tool.

y

Exported Iucal:i+: &) <Local to Project> I

ﬂorkspacl: 51 <Local to Project> - I
[

Y
b ]

o | conce

Pucynox 54 Ilapamerpsl 3amycka Xilinx SDK

Ecnu Bce caenano npaBuiIbHO, JOJIKHO MOSIBUTHCA OKHO, KaK Ha pUC.55. DTO U €CTh

Xilinx SDK.

S0k C/C++ - system_wrapper_hw_platform_0/system.hdf - Xilinx SDK

File Edit Source Refactor Navigate Search Project Xilinx Tools Run Window Help

e |9-4 - CHRAENDE @ B 6> $v0v&vw ®FvElivivmovov|s [wccces ]| | @G

% Project Explorer 2 | B%|¥ 7 = 0 | ystemndt 2| = B |[& Outline 5 | ® Make Target| =0
~ [&F system_wrapper_hw_platform_0 Iy An outline is not available.
= /SIEM TP PET L - system_wrapper_hw platform 0 Hardware Platform Specification
[2) system_bd.tcl = — =
[ system.ndf Design Information
Target FPGA Device: 7a35ti
Created With: Vivado 20154
Created On: Sat Apr 08 16:15:20 2017

Address Map for processor microblaze_0
microblaze_0_local_memory_dimb_bram_if_cntlr 000000000 0=00001££€

axi_uartlite_0 0x40600000 0x4060F£EE

axi_gpio_0 0x40000000 0x4000F£EE
IP blocks present in the design
microblaze_0_local_memory_dimb_bram,_if_cntlr Imb_bram,_if_cntlr 4.0
microblaze_0_local_memory_ilmb_bram_if_cntlr Imb_bram_if_cntlr 4.0
mdm_1 mdm 32
microblaze_0_local_memory_Imb_bram blk mem_gen 83
axi_uartlite 0 axi_uartlite 2.0
microblaze_0_axi_periph axi_interconnect 2.1
rst_clk_wiz_1_100M proc_sys_reset 5.0
clk_wiz_1 clk_wiz 52
xlconstant_0 xlconstant 1.1
microblaze_0 microblaze 95
axi_gpio 0 axi_gpio 2.0 Registers
microblaze_0_local_memory_dimb_v10 Imb_v10 30
microblaze_0_local_memory_ilmb_v10 Imb_v10 3.0
Overvlew‘

44 Target Connections 2 £ 12 = O || problems 2 | &I Tasks| B Console| & Properties| & SDK Terminal © = 8 |[EsokLog BR-=08
(& Hardware Server S - 08:32:06 INFO  : Launching XSDB server: xsdb.bat C:/Xilinx/SDK/2015.4/s
& Linux TCF Agent Description Resource path 08:32:09 INFO  : XSDB server has started successfully.

& QEMU TefGdbClient 08:32:11 INFO  : Processing command line option -hwspec C:/Projects/FGP
< > < >

Pucynok 55 Ocnoroe okao Xilinx SDK

Ceifuac MbI He OyaeMm pa3OupaTh HA3HAUYCHHE KaXKIOTO W3 BHYTPEHHUX OKOH

CHUCTEMBbI, IMOCKOJIBKY OTO BBIXOAWUT 34 paMKH JTAaHHOMW CTaThM. EI[PIHCTBCHHO@, 0 4€M s
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MOTYy YIOMSHYTh — Tak 3T0 0 ToM, 4To y Xilinx SDK oueHb-oueHb-04eHb XOpomias

cipaBka (puc. 56). Ecau y Bac BO3HHKArOT BOIIPOCHI, B OCHOBHOM BCE OTBETHI JIEKAT B

CIIPpaBKC. He IIOJICHUTCCh, O3BHAKOMMUTHBCA C H€I>'I, CcCJIn 6y,Z[CT BpCM:.

Window m

v Qv @ Welcome

T2 |2 Help Contents | 2
" Search

Nrappel Dynamic Help

srmation Key Assist... Ctrl+Shift+L
] Tips and Tricks...

A Device: Cheat Sheets...

ited With:

sated On: ¥ Enable WebTalk

Acquire a License Key...
ap for pro B9 Manage License...
Check for Updates
Install New Software...

: 0 local_nm

About Xilinx 5DK

Pucynox 56 Bszos cnpasku Xilinx SDK

[Tpuctynum k co3manuto npoekra. Beioupaem File-New-Application project

80K C/C++ - system_wrapper_hw_platform_0/system.hdf - Xilinx SDK
W lgit Source Refactor NMNavigate Search Project Xilinx Tools Run Window Help
Alt+Shift+N >|§ Application Project

3

Open File... £ SPM Project
\ Board Support Package

Close Ctriw 1 Board Support Packag
7 Project...

Close All Ctrl+Shift+W
&Y Source Folder

Save Ctrl+8 | v = .

Pucynok 57 Co3zmganue HoBoro npoekta B Xilinx SDK

3amaéM OCHOBHBIC TapaMeTphI IpoekTa (puc. 58):
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50k New Project

Application Project .ﬂf
Create a managed make application project.

IErojectname: microblaze_lesson_1 I 1 |

Use default location 2

Location: | C\Projects\FGPA-Systems\Microblaze_Lesson_T\Microblaze_Lesson_ Browse...

Choaose file system: [default

IOS Platform: standalone I 3 w
Target Hardware
Hardware Platform: system_wrapper_hw _platform_DI 4 ~ | New...
Processor: microblaze_0 I 5 i

Target Software

I Language: @®C OC++ I 6
Compiler: 32-bit -~
Board Support Package: @ Create New microblaze_lesson_1_bsp I 7
Use existing
Q
(@]
@ <Back | Next> ||  Finish Cancel

Pucynox 58 Ilapamerpsl HOBOTO IpOEKTa

Ha puc. 58:
1. Ha3Banue mpoekTa.
2. MecTto  pacmojioXKeHuss IpoekTa  (BBICTABISIEM  HCIIOIB3yeMOe IO
YMOJTYAHHIO).
3. Tun wucnoiap3yeMoll B TPOEKTe omepanuoHHoil cucrembl (6e3 OC —
standalone).
4. AnmapatHas KoH@urypamus (eciau MpOoLecCOPOB CHCTEME HECKOIbKO, TO

OyJleT CIHUCOK; Y HAC — TOJIbKO OJIUH).
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. Unentuduxatop nporeccopa (aKTyaabHO JJIsl MHOTOIIPOILIECCOPHBIX CHCTEM).
. SI3p1k iporpammupoBanust (aucterii C).

. ITaker npaitBepoB (co3maém HOBBIM Ha ocHOBaHUM HHpopManuu o HW-

YJaCTH).

. Haxxnmaem Next.

Tenepy SDK mpennaraer BbIOpaTh OJUH M3 HECKOJBKHUX TOTOBBIX BapHAHTOB

npuioxenus (application), sxiarouas Hello, world (puc. 59). Msl ke ¢ Bamu, miist Gosee

MOAPOOHOTO 3HAKOMCTBA CO CTPYKTYpOWM MPUIIOKEHHUS, BHIOEPEM MyCTOE MNPUIIOKEHUE

(Empty Application), naxxumaem Finish.,

50K New Project

Templates @ L
Create one of the available templates to generate a fully-functioning application I
project.

Available Templates:

A blank C project.

IwIP Echo Server
Memaory Tests
Peripheral Tests
SREC Bootloader
SREC SPI Bootloader

)

e

@ < Back Next > Cancel

Pucynox 59 BriGop Tuma mpoekTa — myCTOu MPOEKT
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[Tocne naxkatust Ha KHONKY Finish B mpoekt moGamisieTcsi HECKOJIBKO (ailyioB |

narnok (puc. 60).

50k C/C++ - microblaze_lesson_1_bsp/system.mss - Xilinx SDK
File Edit Source Refactor Navigate Search Project Xilinx T

il g |2~ ~REe2AEEE &~ &~ [
[25 Project Explorer E@} B&|Y Y= 8 E
v 2% microblaze_lesson_1 H dalle
ki Includes
v s NMPUNNOHKEHNE
Tl Iscript.id
README t«t

~ [ microblaze_lesson_1_bsp w
i BSP Documentation ﬂpa n Bepbl
= microblaze_0
L& Makefile
Uik, system.mss

~ (& system_wrapper_hw_platform_0 H W
=l system_bd.tcl
5 system.hdf

nnatpopma

Pucynok 60 Ilocne cozmanust mpoekTa H00aBISIOTCS MPUIIOKEHNE U APaiBEPHI.

B namem npunoxenuu eni€ Het (aitna ¢ ucnosHseMon nporpammoit. Ham Hy>xHO
co3JaTh €ro M 100aBUTH B POEKT. [I0CKOIBKY KauecTBe s3bIKa MPOTPAMMHUPOBAHUS OBLT
BeIOpaH C, TO HYXHO M00aBUTH (aiil ¢ pacumpeHreM «.c». s goOGaBieHus HOBOTO

daiina B IpOEKT HAKMUTE HA 3HAYKY HAIIETO MPHJIOKEHUS MPaBON KHOMKOW U BBIOEpUTE

New — File (puc. 61).

80k C/C++ - microblaze_lesson_1_bsp/system.mss - Xilinx SDK

File Edit Source Refactor Navigate S5earch Project Xilinx Tools Run Window Help

Ci - |®vﬁv@@'.ﬁ'ﬂ‘ﬁvﬁﬁvﬁv@v ﬁvﬂv%v\e\ = & v (B
[t5 Project Explorer S@] 1 E%|Y T = B ||Gsystemhdf [lih system.mss S@I
=% microblaze_lessorf
Jessof New 2 > Y Project... por
! Includes —
Er
A orc o Into " File 3
[ File from Template urces

MpaBon KHOMKOM —

[ Folder

Pucynok 61 [loGaBneHue HOBOro aiijia B MPUIIOKEHNE
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Teneps HYXHO yKa3aTh IapaMeTphl co3aaBaeMoro ¢aira (puc. 62). [TyTs k mamke,
B KOTOPOU OH OYJIET cO3/IaH, MOYKHO YKa3aTh B CTPOKE 1, UJIH k€ B JIepeBE MaroK BEIOPATh

Marnky, B KOTOpoi OH Oy/IeT co3/1aH

50k Mew File

| File

¢ Create a new file resource, = |

f Enter or select the parent folder:
A

microblaze_lesson_1/src l ‘

iy

~ £ microblaze_lesson_1
t = src 2

i microblaze_lesson_1_bsp

-

= RemoteSystemsTempFiles
(& system_wrapper_hw_platform_0

—*

File name: program.c| i 3
| |

Advanced =>

7 @ I | Finish |I Cancel

™ T T

Pucynox 62 Co3manne u 1o6aBiieHre HOBOTO (haiijia B IPOCKT.
Ha puc. 62:
1. IlyTh K ¢aiisly OTHOCUTENBHO KaTajiora MPUI0KEHHUS.
2. IlyTb Kk (aiiny B nepeBe TUPEKTOPHIL.
3. YkaspiBaeM Ha3BaHue (aiina (program.c).

4. Haxwmwurte Finish.
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Coznannbiii Qaitn mossutrcs B mamnke SIC (puc. 63). UToObI mpOCMOTPETH €ro
COJIEP’KUMOE, IBaXKIbl KIUKHUTE 1o Hemy. [locne co3nanus Qaiina nmosBuigach omuoka, o
YeM TOBOPHUT KPACHBIN KPECTUK B Mamnke npuioxeHus. Jleno B ToM, uto ¢aia — mycToi, u
B MPWIOKEHUH HeT QyHkumu main(). Ham HeoOXomumo HamucaTh IMporpaMMy B HaIll

(aii.

sok C/C++ - microblaze_lesson_1/src/program.c - Xilinx SDK

File Edit Source Refactor MNavigate Search Project Xilinx Tools Run Window Help
il Ol e-R-aexPDIE@EDE-erbd-r@r F-rO-Q-w @ - dEmE

[t5 Project Explorer EE] = <=«==:’>| ¥ 7 = O ||&g system.hdf |1ih. system.mss m program.c I

oblaze_lesson_1
5 Includes
= Debug

Cos,u,aHHbu‘x’l

README.txt w
~ M microblaze_lesson_1_bsp ¢a Mn
i BSP Documentation
= microblaze_0
| & Makefile
Ik system.mss
~ 3 system_wrapper_hw_platform_0
=l system_bd.tcl
|5¥ system.hdf

|

B npunoxeHunm olmnbkKa,

HeT dyHKMKM main()
I ]
I

44 Target Connections 2 & 1° = Of||L problems 32 | & Talks| B Console| = Properties| B SDK T
= Hardware Server 2 errors, 0 warnings, 0 pthers
& Linux TCF Agent Description - r
= QEMU TcfGdbClient > @ Errors (2 items)

Pucynok 63 Ommbka u3-3a oTcyTcTBHUs GyHKIMH Main()
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OTkpoiiTe daitn program.c u 3amoHUTE €r0 CIETYIONTUM KOJOM:

#include "xparameters.h" //Bubanoteka ¢ napameTpamu IP-6J10K0OB
#include "xgpio.h" //Bubnnorteka c dyHKkumamu GPIO

XGpio gpio; //Co3paem "nporpammHyw" mogenb GPIO

int main(){

u32 i = @; //ncnonb3yem Agnsa 3agepxKu
u32 led = @; //cocToAHMe cBeToAMOAA

XGpio_Initialize(&gpio, XPAR_GPIO_© DEVICE_ID);//Haxoaum v uHuumanusupyem GPIO

xil_printf("Hello, world!!!\n\r");//ABTOMaTnyeckun uennsetca Uartlite u BbiBOAUT
cooblueHue

while(1){ //BecKOHeYHbI1 LMK MUrAHUA
i++; //yBennymBaeM CHETYUK
if(i == 1000000){//EcnM [OCTUrHYTO 3HayeHue 1 00O 00O
led = !led;//VHBepTupyemM cocToAHME cBeTOoAMOAA
XGpio_DiscreteWrite(&gpio, 1, led);//3anucbiBaem cocTofHME CBeTOAMOLa B

GPIO
i = @;//CbpacbiBaeM CETYUK
¥
¥
return 0;
¥
JIuctunr 1.

@aitn xparameters.h sBnsieTcs ogHUM K3 Hauboliee BaXKHBIX (DailyioB, KOTOPHIN
COAEPKUT aJipeca U HOMEpA YCTPOKCTB HA IIMHE HAIIEH MPOLECCOPHOU cucTtemsbl. iIMeHHO
B HEM ompenenéH Homep (ID) namero GPIO - XPAR GPIO 0 DEVICE ID. Eciu 6w
GPIO mopyneit Obit0 OB HECKOJBKO, TO IS KKIOTO W3 HHUX OBUIO OBl OTICIBHOE
omucaHue mapameTpoB aapeca, ID u T.1. daiin xparameters.h moxxHo Haiitu (puc. 64) B

Project Explorer — na3Banue mnpuokeHusi bsp — nporeccop — include
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sok C/C++ - microblaze_lesson_1/src/program.c -

File Edit Source Refactor Navigate Sear

v

£

>

>

’
.

?

b

[(5 Project Explorer 2

i microblaze_lesson_1_bsp
i BSP Documentation

(= microblaze_0

= code

& include I
> _profile_timer_hw.h

s-A-aeaBEE

[8 bspconfig.h

> [0 fsl.h
>[5 mb_interface.h
> [8 mblaze_nt_types.h

[8 microblaze_exceptions_g.h
[n microblaze_exceptions_i.h
[8 microblaze_interrupts_i.h
[n] microblaze_sleep.h

[8 profile.n

(8 pvr.h

> [0 xbasic_types.h

> [1] xbram_hw.h

> [ xbram.h

> [ xdebug.h

> [n xenv_standalone.h

[W xenv.h
(8 xgpio_Lh
(5 xgpio.h

> [H xil_assert.h
> [0 xil_cache_vxworks.h

[8 xil_cache.h

> [n xil_exception.h
> [1 xil_hal.h

[0 xil_io.h
[8 xil_macrobackh
[W xil_misc_psreset_api.h

> [0 xil_printf.h
> [0 xil_testcache.h

[0 xil_testio.h

[0 xil_testmem.h

[v xil_types.h

[% xio.h
Xparameters.h

[nl xnlatform info.h

Pucynok 64 Pacnosnoxenue (aiina Xparameters.h
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Mgl co3fanu mporpammy, Tenepb MOkeM e€ monpoOoBaTh 3amycTuTb. Mbl He Oyaem

OTJIXKUBATHCS B NIOIIArOBOM PEKUME, a cpa3zy NOCMOTpUM pe3ynbTar. Ho it Hadyana Ham

HEO0OXOIMMO TMOJIKIIFOYHUTH IIJIaTy K KOMIBIOTEPY, 4TO Obl OH onpeaenuni kakoi COM mopt

Oyner 3aneiictBoBan st UARTa.

s mpocmotpa coobmiermii or UART mbl Oymem ucnonb3oBath SDK terminal.

Yrobsr oTkpeITh SDK terminal, HeoOxoauMo HalTH €ro B KaTajaore JOCTYITHBIX OKOH. J{Jis

storo BeiOepute Window — Show View — Others..., 3atem HaOepuTe B CTpPOKE MOHMCKa

SDK terminal, Beioepute ero n Haxxkmute OK (puc. 65).

New Window

80K Show View

New Editor

& | 3= SDK terminal 1

e Ailinx

& SDK Terminal

) %
Hide Toolbar
>
> % Ant
% Breakpoints Alt+Shift+Q, B
El Console Alt+Shift+Q, C
%5 Debug
=" Disassembly
Close Perspectivi i Display
Close All Perspect & Executables
Navigation s &€ Expressions
0 Memory
Preferences = Modules
8% Outline Alt+Shift+Q, O
[£. Problems Alt+Shift+Q, X
il Registers
5+ Signals
| Tasks
€ Trace Control
)= Variables Alt+Shift+Q, V
Other... Alt+Shift+Q, Q

Pucynox 65 Ortkpeitue okaa SDK terminal

Ilocie »TOro AOMKHO IIOSIBUTHCS OKHO

SDK terminal, xortopoe ™Mbl Oymem

UCIIOJIb30BaTh, YTOOBI «JIOBUTHY COOOIICHMS, MochbutaeMble Hamum Uartlite momymem.

Tenepsr naBaiite Hactpoum SDK terminal (puc. 66). Bribepure okno SDK terminal,

HaXMUTE KHOIKY MOJKIIOUEHUSI K TOCIEeI0BATEIbHOM MOPTY (3€NEHBIN KPECTUK) U

YCTaHOBUTE 3HAYEHUSI B COOTBETCTBUU C puc. 66, 3arem Haxkmute OK.
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50k Connect to serial port

Basic Settings
Port: I coM v I 3
Baud Rat* 9600 vI .L'I
T — T ~
0 Hardware Platform Specification :
~ Advance Settings
c
Data Bits: 8 il
Stop Bits: 1 ~
2017
Parity: MNone b5
Flow Control; || None ~
f cntlr 0200000000 0x00003£F £ Timeout (Sec)l|
tlite 0 Dx40600000 0x4060F ££F g
Jpio_0 0x40000000 0x4000£££ £
Cancel
f cntlr Imb bram if entlr 4.0 o 2 v
| EConsoIe|~Z='.TasI=JE SDK Terminal 2 | [} Problems| B Console ¥ 7 = O

Click on + button to add a port to the terminal.

‘ Send | Clear

Pucynox 66 Hacrpoiika Tepmunana SDK

Hacrpoiika Tepmunana einosiHeHa. [1o 3aBepiiieHuM HACTPOWKK TepMHUHATIA, B HEM
MOXET MOSBHTBCS «Mycopy. Ecim o BaMm Meliaer HaKMHTE KHOIKY OYHCTHTH
KOTOpasi HAXOAMUTCS PAIOM C KHOMKOW TMOMKIIOYCHHS K MOPTY (3€1EHBIA KPECTUK 2 Ha
puc. 66).

Tenepr HEOOXOAMMO HACTPOWUTH 3aIMyCK Hamied mporpaMmbl: npomuTh FPGA u
3arpy3uTh NMPUIOKEHHE B mporeccop. Bc€ 3To nemaercs B OOHOM OKHE, HO B Pa3HBIX

BKimazkax. /[ HacTpoliku 3amycka (puc. 67) HAKMHATE Ha TPEYTOJBHUK PSIOM C KHOITKOU

Run
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Window Help |

EIEIES N osrdTheesr 0

v
{no launch history) [

Bun As E
I Run Configurations...
Organize Favorites...

Pucynox 67 BbI30B HacTpoek 3amycka

OkHO Ha puc. 68 mpemHasHayeHO IS BBHIOOpA OTIAAYMKAa WM HHCTPYMEHTA
3allycka HACTPOWKM 3aIyCKa IMPOLIECCOPHON cUCTeMbl. J[BaxkIbl KIMKHHTE Ha System

Debugger.

sok Run Configurations

Create, manage, and run configurations @
bad ‘ B3~ Configure launch settings from this dialog:
|7 - Press the ‘New’ button to create a configuration of the selected type.
E Performance Analysis [l - Press the 'Duplicate’ button to copy the selected configuration

[E Target Communication Framework
& Xilinx C/C++ application (GDB)
S i e QEMU)

3 Xilinx C/C++ application (System Debugger) - Edit or view an existing configuration by selecting it.

- Press the ‘Delete’ button to remove the selected configuration.

Yt

- Press the ‘Filter' button to configure filtering options.

Configure launch perspective settings from the Perspectives’ preference page.

Filter matched 5 of 12 items

® Run Close

Pucynox 68 OxHO BEIOOpa HHCTPYMEHTA 3aITycKa

[Tocne 3TOro OKHO AOJIKHO MPUOOPECTH BHUJ, COOTBETCTBYOLMI puc. 69. Teneps

MOKEM MPUCTYIUTH K HACTPOMKE 3aIyCKa.
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80k Run Configurations

Create, manage, and run configurations

Run or Debug a program using System Debugger.

= Y
CExX|Ex~ Name: | New_configuration ‘
type filter text @ Target Setup [ Application} - Argumemﬂ L] Envirunmenﬂ & Symbol Fileﬂ B Suurce] & Path Map] =] Qommon]

Ed Performance Analysis

[ Target Communication Framewark

Debug Type: Attach to running target
£, Xilinx C/C++ application (GDB)

w

~
o Connection: |Local ~ | [New
ég, Xilinx C/C++ application (System Debugger on QEMU)
~ & Xilinx C/C++ application (System Debugger) [[] Execute Script Browse...
#: New_configuration S

Debugger will connect to the target and display current status of all the processors.
Mo resets or initializations will be performed on the target before launching the debugger.

v
Filter matched 6 of 13 items Apply Revert
@ Run Close
Pucynok

69 HcxomHoe OKHO HACTPOEK 3amycKa

M3MmeHnTe Ha3BaHHWE HAIIMX HACTpoeK Ha System run_1, 3atem BwiOepure Debug
Type: Standalone Application Debug (puc. 70), mocie 4yero okKHO JOKHO H3MEHHUTHCS.

sok Run Configurations

Create, manage, and run configurations

Run or Debug a program using System Debugger.

CEx B3~

= |
Name: ‘ system_run_1 I 1
type filter text

B Performance Analysis

® Target Setup ﬂAppIicatinn] )= Arguments] ] Envircnmenﬂ 5+ Symbol Files] B Scurce} £ Path Map} = gnmmnn}
[E Target Communication Framework

£, Xilinx C/C++ application (GDB)
£, Xilinx C/C++ application (System Debugger on QEMU)

v £

F= Xilinx C/C++ application (System Debugger)
£ New_configuration

[ Execute S¢Attach to running target

Browse...
Summary

Debugger will connect to the target and display current status of all the processors.
No resets or initializations will be performed on the target before launching the debugger.

v
Filter matched 6 of 13 items Apply Revert
® Run Close
Pucynox

70 TlepenMmeHOBaHME HACTPOCK M BHIOOP THIA OTIAJKH

[Tocne n3meneHus, 3aM0IHUTE COIEPKUMOE B COOTBETCTBUHU C puc. /1
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Create, manage, and run configurations @
Run or Debug a program using System Debugger.
- = E
CExBd~ ” Name: ‘ system_run_1 4 ‘
type filter text © Target Setup | 1C Applicatiun\llx': Argumemﬂ ] Environmenﬂ 5 Symbol Fileﬂ b Suurce] & Path Map] =] Qommunw
EA Performance Analysis ]
5 Target Communication Framewark Debug Type: Standalone Application Debug  ~
£, Xilinx C/C++ application (GDB) CGonnection:| el o] [New
£ Xilink C/C++ application (System Debugger on QEMU) :
~ £ Xilinx C/C++ application (System Debugger)
. New_configuration Hardware platform: |system_wrapper_hw_platform_0 7
1
Bitstream file: 1| | ms\Microblaze_Lesson_T\Microblaze_Lesson_1.runs\impl_1\system_wrapper.bit |I Search.. Browse.. | Generate..
Initialization file: Search... | Browse..
FPGA Device: Auto Detect Select...
PS Device: Auto Detect Select...
Summary of operations to be performed
2 Following operations will be performed before launching the debugger.
Program FPGA 3 1. Program FPGA fabric (PL).
2. Resets entire system.
Run ps7_init
Run ps7_post_config
Enable Cross-Triggering
Filter matched 6 of 13 items Apply Reyert
@ Run Close

Pucynok

Ha puc. 71 o603HaueHBI:

71 Hacrtpoiika HW napameTrpoB 3amycka

1 Ilyte k Out daitmy. JlomkeH ObITh yKa3aH MOJHBIN myTh. Haxomutcs BHyTpu

Narnky ¢ MPOeKTOM (Ha3BaHME IMPOEKTa — H3BaHME Mpoekrta.runs —impl_1 — .bit)

2 COpoc cucTeMsl 1Mocie 3arpy3Ku
3 3amporpammupoBats FPGA

4 Tepetinute Bo BKiIaaky Application

59


http://www.fpga-systems.ucoz.net/

www.FPGA-Systems.ucoz.net

sox Run Configurations

Create, manage, and run configurations @

Run or Debug a program using System Debugger.

E
TEX| B3~

Name: ‘ system_run_1 ‘

type filter text @® Target Setug] ) Application ' ¢ Arguments] -] Envircnmenﬂ 5+ Symbol Fileﬂ B Snurce} & Path Map} = gnmmnn}

Download application 1

EA Performance Analysis
[E Target Communication Framework
£ Xilink C/C++ application (GDB)

Available Processor:

microblaze_0

& Xilinx C/C++ application (System Debugger on QEMU) I Project Name: ‘ microblaze_lesson_1 I 2 ‘ E e
~ & Xilinx C/C++ application (System Debugger)
#: New_configuration I Application: ‘ Debug/micrchlazeilesscnj.elfI j Search... Browse...

[] This is a self-relocating application

Relative address to which the program sections are relocated:
Reset processor
[ Stop at program entry

Data Files to download before launch

File Address Add
Remove
Relative
Filter matched 6 of 13 items 4 Apply Revert
@ 5 Run Close

Pucynok 72 Hactpoiika mapaMeTpoB 3amycKa IpHI0KEHHUs

Ha puc. 72:

1 3arpy3uthb npusioxkenue mocie 3arpy3ku FPGA

2 Ha3BaHue NpUIIOKEHUS, KOTOPOE HY’KHO 3arpy3HUTh
3 [Iyts x ucnonasemomy .elf paitry npunoxenus

4 KHonka MIpUMEHUTh HACTPONKHU

5 3anmyck npuIOKEHUS
[Tocne naxxatusa kHoniku Run mpouzoitaér 3arpyska FPGA u 3amyck npuiioxeHus, B

pesyiabrare yero cBeroauo LD4 na mmare Arty Board momken Hadath muraTh, a B SDK

terminal nomxHO mosiBUTHEs coobinenue «Hello, world!y, puc. 73.
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El Console | ¥ Tasks | & SDK Terminal & | [£¢ Problems| & Console ar % = 0

T At T ~OWMAE QNN
B, 96

Lonnected 1ol >era CUMB, BelU, U, &

Hello, world!

| Send | | Clear

Pucynok 73 Hello, world! B SDK terminal

Ha »Tom cOopka ¥ 3amycK MpOIIECCOPHOM CHUCTEMBI, IMOCTPOCHHON Ha 0ase

MicroBlaze, 3axonuena.

3akJIroueHue

He cmotps Ha TO, uro Marepuan 3aHumaetr Oosee 60 cTpaHUIl, AJIS HEOOIBIIMX
IPOEKTOB CcOOpKa IMpOLecCOpHO cucTeMbl Ha Oa3ze MicroBlaze 3anmMaer He MHOrUM
6osbiie 10 MmunyT. Bo MHOTOM 3TOT mpoliecc aBTOMAaTU3UPOBaH, 4TO OMOTaeT u30eKaTh
MOoJIb30BaTeIbCKUX omubok. Himke, B OubimorpaduyeckoM CHHCKe, TPUBEICHA
HEKOTOpas TOoa0OpKa JOKYMEHTOB, KOTOpPbIE MOTYT TIIOCTY)KHTh B KadecTBE
JIOTIOJTHUTENIBHOTO MaTepuaiia Juisi Oojee TIIyOOKOro TIOHMMaHHs, Kak Tpolecca
pa3paboTKH, TaKk M (PYHKIIMOHAITHPHOCTH HMCIOJIb3yeMbIX |P-0510K0B, a Takke MpPUBEACHBI
CCBUIKHM Ha JOCTYITHBIC TI0 JAHHOW TEMAaTHKE TPEHUHTH B CEPTU(DHUIIMPOBAHHOM TPEHUHT
rentpe kommanuu Xilinx.

Ecnu kT0-TO 3aX04YeT MOMpakTUKOBATHCS, TO BOT Bam jgoMarnHee 3aganue:

1. Ha Arty Board ycraHoBieHbl 4eThipe 3€JE€HBIX cBeToanona. CraemaiTe U3 HHUX
Oerympie OTHU WM OETYIIyI0 TEHb WU CUETYHK. TOXKE MOXHO CHENaTh U C
TPEXIIBETHBIMHA CBETOIUOIAMH.

2. Hactpoiite GPIO Takum o6pa3om, 4To ObI MOKHO OBLIO CUUTHIBATH COCTOSIHUS
KHOIOK, YCTAaHOBJICHHBIX Ha IulaTe, M OToOpaxaTb uX cocTossHue B SDK
terminal.

3. Cpenaiire 3amyck Oerymux OrHei mo KHomke — 6o Ha Bar BeIOOD.
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bub6auorpaduyecknii cnucok

. UG984. MicroBlaze Processor Reference Guide. Xilinx Inc.

. MicroBlaze na caitte Xilinx

. Vivado na caiite Xilinx
. DS180. 7 Series FPGAs Data Sheet: Overview. Xilinx Inc.

. Onucanne Arty Board Ha caiite Digilent

. Caur xommanuu Pernon-Bupra

. UG995. Designing IP Subsystems Using IP Integrator. Xilinx Inc.
. UG782. Software Development Kit (SDK) Help

. PG144. AX1 GPIO - LogiCORE IP Product Guide

10. PG142. AX1 UART Lite - LogiCORE IP Product Guide

11. PG059. AXI Interconnect - LogiCORE IP Product Guide

12. UG1037. Vivado AXI Reference Guide

© 00O N oo o1 B~ W N P

CnucoK TPeHMHI 0B

no MicroBlaze B ceprudunupoBanHoM TpeHHHT 1ieHTpe kKommanuu Xilinx:

. IlocTpoeHHne BCTpanBaeMBbIX IIPOLIECCOPHBIX CUCTEM

. HOHOJIHI/ITCJIBHHﬁ KYPC 11O IMMOCTPOCHHUIO BCTPAMBACMBIX ITPOHNCCCOPHBIX CHCTCM

. Pazpadorka 1O 11 BcTpanBaeMbIX IPOIIECCOPHBIX CUCTEM

. I[OH. KYpC 11O DaSDaGOTKC 110 AJI51 BCTPAUBACMBIX ITPOIICCCOPHBIX CUCTCM

. [{oJHBIN CITMCOK KYPCOB
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