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AHHOTALIUA

B »9T0ii wactm Oyayr ommcaHbl OCHOBHBIC IIArd Ui CO3JaHusi ONOK nu3aiiHa (pabora B
IP-Integrator) s paspaborannbix panee IP-6ioxoB B cpene Vivado HLS [1]. Muaterpamus Oymer
npou3BoauTCs i cucteMbl-Ha-kpuctaiie ZYNQ-7000, a konkpetHo ais Zyn( yCTaHOBJIEHHOTO Ha

wiate MiniZed [2, 3].

HNuTterpupoBanue IP-6;10x0B B mpoekT Vivado

[Ipenmonaraercs, 9To 4UTaTenh yKe yMeeT paborath B Vivado, mo3ToMy moJpoOHOCTEH Mpo
co3gaHue mpoekra W T.m. He Oymer. Ecimm Bwr He 3Hakombl ¢ paspaborkoit Ha Zyng-7000, Tto

PEKOMCHAYEM 06paTI/ITB BHUMAHHEC HAa COOTBCTCTBYIOLIYHO CCPUIO BUICOYPOKOB Ha PYCCKOM [4]
IIar 1: Co3nanue HOBOTO MPOEKTA

Otkpoiire Vivado u co3gaiite HOBBI mnpoekT. [Ipy co3gaHuM NpoeKkTa BHIOEPHTE BaIly
OTJIaJIOYHYIO TUIATy, B MOEM Citydae 3Toii riatoi 0yaer MiniZed (Pucyrok 1).
O Ttom, kak mobaButh mapamerpsl MiniZed B Vivado nammcano B [5] (10 cChUIKe apXuB C

daiinamMu 1 HHCTPYKIIHUEH).

e _—

Default Part

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

Parts | Boards

Reset All Filters

Vendor: | All v Name:  All v Board Rev: ' Latest v

Search: | Q v

Display Name Preview Vendor File Version Pa
MiniZed

em.avnetcom 1.2 xc?

Ultra96 Evaluation Platform

em.avnetcom 1.0 xcz

7adRnAard 7vnn Fualiiatinn and Navalanmant Kit
<

Pucynoxk 1 — BeiOop ruiaTel npu co3nanuu npoekta B Vivado
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IIlar 2: Co3xaeM 010K AM3aliH

[Tocne ycnemHoro co3manusi mpoekta HaxkumaeM Ha kHonky “Create Block Design”. B momne

“Design name” BBOMM Ha3BaHUE CO3/aBaeMOT0 0104HOTO npoekTta (PucyHok 2).

File Edit Flow Tools Reports Window  Lavout View  Help Q> Quick Access

= - P B o Z
Flow Navigator S PROJECT MANAGER - PWM_Minized
~ PROJECT MANAGER
Sources ?2 00 X
L Settings
Q = & + o
Add Sources

Design Sources

Language Templates 3 Constraints

IF IP Catalog w [ Simulation Sources
sim_1
P INTEGRATOR 1 - .
# Create Block Design %

Create Block Dasign

Please specily name of block design.

JDET DIOCE Design ’

Generate Block Design
Design name: 2 Subsys
v SIMULATION |
Run Simulation Hi Directory: « <=Local to Project> W
Specity source set Design Sources e
Prop

¥ RTL AMALYSIS

Py
» Open Elaborated Design (2) 3 “ Cancel

Pucynok 2 — Co3nanue 070K qu3aitHa

HaxxumaeMm Ha 1utioc Ha pabodeil maHeau B OTKphIBIIEMCcs: OKHe u BeiOupaem “ZYNQ7 Processing
System”. TTocne Toro kak IP qo6aButcs B 650K au3aiiH mosiBUTCS omomHuK. Haxximaem Ha “Run Block
Automation”. TIpoBepsiem, 4TOOBI CTOsUIa TajJO4YKa HANPOTHB MyHKTAa C MPUMEHEHHEM IapaMeTpOB
npenyctaHoBkd (Pucynok 3) — 3T0 HEOOXOIMMO Uit TOrO, YTOOBI BCe MHTEp(dEiChl, KOTOPBIE €CTh Ha
IUIaTe ¥ UCTIOJIb3YIOTCS IIMHKOM, OBIIIM HACTPOEHBI KOPPEKTHO.

ITo ¢axry Ham HyxxeH Tonbko UART, yTOOBI MBI MOTJIM IPUHUMATh U OTIIPABIATH COOOIICHUS.
Tak xe Ham Hy)keH AXI| GP mopt mis cBsizu ¢ Hamumu IP-6nokamu. st atoro skmeM 1Ba pasza Ha IP
ZYNQ B 010k nu3aiine. B oTkpeiBIIEMCs OKHe mepexoaum Bo Bimaaky PS-PL Configuration u maxoaum

M AXI GP0, ormeuaem ranoukoii (PucyHok 4).
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Run Block Automation

-

DDR +
- FIXED 10 4
FCLK_RESETO_

r

ZYNQT Proc

¢ Run Block Automation

configuration options on the right.

-~

! Q| x| <
~ Al Automation (1 out of 1 selected)
| ¥F processing_system7_0

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

Description

This option sets the board preset on the Processing System. All current properties will be
overwritten by the board preset. This action cannot be undone. Zynq7 block automation
applies current board preset and generates external connections for FIXED_IO, Trigger
and DDR interfaces.

MOTE: Apply Board Preset will discard existing IP configuration - please uncheck this box,
if you wish to retain previous configuration.

Instance: fprocessing_system7_0

Options
Make Interface External: FIXED_IO, DDR
Apply Board Preset: v 2

Cross TriggerIn: Disable w

Cross Trigger Out: Disable w

> I ([ oo ]

Pucynok 3 — [IpumMeHsieM peTyCTaHOBKH ISl HCTIOJIb3yeMOH TUIATHI

ZYNQ7 Processing System (5.5)

o Documentation 'ﬂ- Presets IP Location ﬂ- Import XPS Settings

DODR Configuration » M AXI GP1interface

GP Slave AXl Interface

v

SWMC Timing Calculation HP Slave AX! Interface

v

ACP Slave AX Interface

w

Interrupts

w

DMA Controller

~

PS-PL Cross Trigger interface

Page Navigator - PS-PL Configuration Summary Report

Zynq Block Design « Q T =
PS-PL Configuration Search: | CL

Name Select Description
Peripheral I/0 Ping

> General
WIC Configuration ~ AXINon Secure Enablement ] Enable AXI Non Secure Transaction

~  GP Master AX] Interface
Clock Configuration
> M AX GPO interface Enables General purpose AXI master interface 0

Enables General purpose AXI master interface 1

Enables PL cross trigger signals to PS and vice-versa

Pucynok 4 — Bkmogaem AXI mopt
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Teneps no6aBum Hamu |P-6moku. J{ist 3TOro B MEHEMKepe NMPOEKTa 3aXOAWM B HACTPOMKH,
nepexoauM Bo BKiIaaky IP, BeiOmpaem Bkiaanky Repository, HakmmaeM Ha IUTIOC, YKa3bIBaeéM IyTh K

IP-6i1oky. IP-6110Kku MOKHO HalTh B mamke IMpl — ip kaxkmoro ormensHoro pemienus B Vivado HLS

(Pucynok 5).
Flow Navigator ERN N | ¢ Settings L=
v PROJECT MANAGER
I £ Settings 1 I . P>Repositoy L N
Project Settings Add directories to the list of repositories. You may then add additional IP to a '
Add Sources General selected repository. If an IP is disabled then a tool-tip will alert you to the reason.
Language Templates Simulaon [
1F P Catalog Elaboration IP Repositories
Synthesis 3 + —
Implementation
~ IP INTEGRATOR ) d:XilinxHLS_PriftestIP_PWM/PWMimplip (Project)
Bitstream
Create Block Design P 2
Open Block Design Repository
Generate Block Design Packager L
'f'T’\' | Cancel | ‘ Apply ‘ | Restore... |
v SIMULATION h = =
Run Simulation '\
¢ [P Repositories lﬂ
- - e -
v RTL AMALYSIS
Recent: | | DuXilinxHLE_PriftestIP_PWMPWNimplip v +t AL, O XmZTC
» Open Elaborated Design
Directory: D:\XiIianLS_Pu\test\IF'_F'WM\F"WM\jmpI\jﬂ |
w
SYNTHESIS s I Git ~
P Run Synthesis » L Kicad
> Open Synthesized Design ? 'chad_P”
» |\ LTspice
> Saturn PCBE Design
~  IMPLEMEMNTATION > Kilime
P Run Implementation v XilimHLS_Pr
> L IP_PWM
> Openimplemented Design > PWNM
v test
v PROGRAM AMD DEBUG v e 1P_PWH
> | .apc
Vi Generate Bitstream 5 |, reference
> Open Hardware Manager > s seftings
~  PWM
» . .autopilot
> fcls
» . csim
—
~ o impl
4 v Lip -

Pucynok 5 — I[Nonkitouenue IP-6;10k0B B peno3uropuit

Ho6asnsem Hamm |IP-6iioku Ha cxemy B Osiok au3aiiHe. Emie Ham moHanoOsTCsl cTaHAAapTHBIE
01oKH, KOTOpble Ha3bIBaroTcs “Processor System Reset” u “AXI Interconnect” (ayxeH U1 TOIKITIOYESHUS
M AXI GP k AXI4-Lite). IHTepKOHHEKT MO YMOJIYAHHIO C JABYMsI MacTepaMH, HaM K€ HYXEH TOJIbKO
OJIMH, TI0TOMY OTKPBIBAEM €ro JBOWHBIM KJIMKOM M BBIOMpAaEM HYXHOE KOJIHUYECTBO MAacTEpOB.
CoenmunsieM Bce OJIOKM MEXIy cO0OOM Kak mokazaHo Ha pucyHke (Pucynok 6). Beixox OutPWM_V
clielaeM BHEIIHUM JTs OJIOK Jn3aiiHa (MpOoCTo MIeTKaeM 110 CUTHany U Beioupaem “Make External”). Bo
Bkiaaake “Window” sxmem “Address Editor” B OTKpbIBIIEHCS BKJIAAKE HaXMMaeM Ha KHOIKY

aBTOMATHYECKOT0 Ha3HaueHus axpecos (PucyHok 7).
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PWM_0
proc_sys_reset 0 =
| axi_interconnect_0 g
slowest_sync_clk mb_reset = i) a:’rs1 N P
ext_reset_in bus_struct_resetl0:0] = =+ S00_AXI e y ’ "
gy ———— L TR PWM_CTRL_0 ;m‘:f[:f]m,vns ] [ ‘ ] OUtPWIM_V[0:0] OutPWM_V_0[0:0]
mb_debug_sys_rst  interconnect_aresetn[0:0] ARESETN L | iy
] e TELAGEE e
dem_locked peripheral_aresetn[0:0] + S00_ACLK H-H Mo0_AX + i w1+ 5 axi CTRL | Vimde ERLarm
== 800_ARESETN 4 ap_ck o
Processor System Reset ' MOO_ACLK e ap_rst n ‘ Retr_vi0] Pwm (Pre-Production)
= MOD_ARESETN e
processing_system?_0
STy Pwm_ctrl (Pre-Production)
e o
DOR 4 {> DDR
FIXED_IO # {O FIXED_IO
UART 0 #
- ic_o +
M_AXI_GPO_ACLK SDIO_0 +
ZYNQ USBIND_0
M_AXI_GPD o | et
FCLK_GCLKD
e 1 |
FCLK_RESETO_N o—
ZYNQT Processing System
o .
Pucynox 6 — ToroBelii 6510k 1u3aiiH
Diagram » | Address Editor » P Catalog ¥
a = % |=
. -
Cell Slave Interface Base Mame  Offset.

w FF processing_system7_0
~ B Data (32 address bits : 0x40000000[1G])

> Unmapped Slaves (1)

Pucynok 7 — Haznauaewm anpec

Ha stom pa3paboTka 010K qu3aifHa OKOHYEHA.
IIar 3: CuHTe3 U MMIJIEMEHTALUSA MPOEKTA

Bo3Bpamiaemcs B Hai OJI0K An3aifH 1 HaxkumaeM F6 (BBIMOTHUTCS MPOBEpKa COOPAHHOTO MPOEKTa

B IP-Integrator). Eciu auuero He HamyTanu, o Vivado Hanwumiet, 9to Bce Xopoino (Pucyrok 8).

¢ Validate Design - ﬁ

0 Validation successful. There are no errors or critical warnings in this design.

Pucynok 8 — Otuet 06 otcyrcTBuE ommbok npoekra B |P-Integrator

=
L rre

Jlayiee Ha)kMMaeM BO BKJQJKe “SOUrce” mpoekra mo OJIOK JW3aifHy MpaBOil KHOIKOW MBI U

BeIOupaem “Generate Output Products”. B otkpsiBiiemcst okae Beioupaem “Global”. Tloce aTtoro cHoBa

7
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JKMEM 1o OJIOK Au3aiiHy mpaBoil kHomkod Mbimu U xmem “Create HDL Wrapper” (Pucynok 9). B

OTKPBIBHIEMCA OKHE OCTAaBJIIEM BCE KaK €CThb.

Sources  x Design Signals | Board ? 006G
Q T & + &

W Design Sources (1)

~ @5 Subsys_wrapper (Subsys_wrappery) (1)

o Suhﬂ-uﬂ- i- Cukewe MOakews A F4%
> @ | Source Mode Properties..
» Constraints| = OpenFile
v Simulation 2 Create HDL Wrapper...
> sim_11"

Yiew Instantiation Template
Generate Cutput Products...
Reset Qutput Products...

¥ Remove File from Project...

Disable File

Hierarchy Update r
(* Refresh Hierarchy

Pucynok 9 — JloctynHble 1efcTBUs IPpU HaXKaTUH Ha (aiin 6:104Hor0 npoekra [IKM

Janpie HeoOXxoauMo 100aBUTH (paiii, B KOTOpoM OyzeT ykazaHa MHPOpMAIUs O TOM, K KaKOMY
BBIBOJly HamIeii MHKpocxeMmbl Oyner moxakimtodeH curHan OUtPWM_V_0 u kakoil y Hero craHmapt
HampspkeHus. J[Js 9TOro HakMMaeM Ha IUTFOC BO BKiajake “Source” u BeiOupaem “Add or create

constraints” (Pucynok 10). HazpiBaem aiin kak yroguo. [Tumem B HeM cnenyromiee:
set_property PACKAGE_PIN E13 [get_ports {OutPWM_V 0  }];

# Set the bank voltage for 10 Bank 35 to 3.3V
set_property IOSTANDARD LVCMOS33 [get_ports -of objects [get_iobanks 35]];

OutPWM _V_0 Oynert BeiBeeH Ha i E13.
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HLx Editions ; .
creating sources for your project

® Add or create constraints

Add or create design sources

iv XI LI NX Add or create simulation sources
Ao "

)
> ~
'\_'/I -

" Sources »x Design Signals Board ? 00 Diagram
ai}

2l = 2+ o a o
E hd Design Sources (1)

"'.JQ; ~ @5 Subsys_wrapper (Subsys_wrappery) (1)

§ | i Subsys_i: Subsys (Subsys.bd) (1)

o "

| # Add Sources ﬁ
% ¢ Add Sources

a

"Ju;_ V|VADO This guides you through the process of adding and

Cancel

Pucynok 10 — /loGaBiisieM KOHCTpEHHBI

Teneps HEOOXOAMMO creHepupoBarh ¢aiin mia npommuBky Hameil CHK. UToObl creHepupoBath

6I/ITCTpI/IM MOKHO IOIIaroBo 3allyCKaTb Ka)KI[BIﬁ JTall B Vivado, a MOYKHO IIPOCTO BLIGpaTB T'CHEpaluro

ourctpuma (kHomka “Generate Bitstream™), Torma Vivado ckaxer, 4To HET Pe3y/bTaTOB CHHTE3a W

UMIUICMEHTAIMM ¥ TPEJIOKHUT MX IMOJy4uTh. T.K. Bce jaenaercs B OecratHod Bepcuu Vivado, To

HEoOXO0OUMO 4YTOOBI

BblOpaHHass Moxenb CHK Obuta focTymHa B 3TOH  BEpCHH.

Ilepeuyenn

noanepxuBaeMbix CHK mist GecrmatHoit Bepcun Vivado ciaenyer yrounuts B [6] wian [7] (06s3atensHO

ybeauTech, 4TO BepcHs JAOKYMEHTa coOoTBeTcTByeT Bepcuu Vivado). Ha srtom sTam wHTErpanuu

IP-61oko0B, pa3padorannpix Ha HLS B cuctemy Ha 6a3e ZYNQ okoHueHa.

N o a k~ w b oe

IIpooonsicenue cnedyem

Cnucok JaurepaTrypbl

Pa3pabotka [P-610Ka ¢ MOMOIIbI0 HHCTPYMEHTOB BBHICOKOYpOBHero cunresa: HLS. Hacts 1.

MiniZed™: a single-core Zynqg 7Z007S development board

OcBanBaem Zyng-7000S ¢ GecriaTHOM OTIAAKON: BUIEO

OcsauBaeMm Zyng-7000: Buieoypoku (011, CChLIKA)
Jo6asnenne MiniZed B Vivado: apxuB ¢ uHCTpYKIIHEH
Vivado Design Suite Evaluation and WebPACK // Ccbuika

UG973. Release Notes, Installation, and Licensing
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