MicroZed/PicoZed: Creating a Zynq

= A\”'E 1'® Hardware Platform in Vivado
=== celectronics marketing 29 September 2016

Version 2016_2.01

Overview

With a traditional processor, the hardware platform is pre-defined. The manufacturer
selected the processor parameters and built-in peripherals when the chip was designed.
To make use of this pre-defined processor, you need only target that specific hardware
platform in the software development tools.

The Zyng-7000 All Programmable SoC is different. Zynq provides multiple building blocks
and leaves the definition to you as the design engineer. This adds flexibility, but it also
means that a bit of work needs to be done up front before any software development can
take place.

The first step in completing a Zyng design is to define and build the hardware platform.
The purpose of this tutorial is to show you how to quickly and easily create a base
hardware platform for MicroZed or PicoZed .

Objectives

When this tutorial is complete, you will be able to:
e Create a new project in Vivado, targeting MicroZed or PicoZed
e Create a block based design to insert an ARM processor core
e Import the MicroZed or PicoZed Zynq PS Preset settings
e Build and export the hardware platform
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are subject to change without notice.
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Experiment Setup

Software

The software used to test this reference design is:
e  Windows-7 64-bit
e Xilinx Vivado 2015.4
e Board Definition Install for Vivado 2015.3, 2015.4, 2016.1, 2016.2 26 Apr 2016
0 MicroZed: http://microzed.org/support/documentation/1519
O PicoZed + FMC Carrier V1: http://picozed.org/support/documentation/4701
O PicoZed + FMC Carrier V2: http://picozed.org/support/documentation/13076

Hardware

The hardware setup used to test this reference design includes:
e Win-7 PC with the following recommended memory?:
0 1.6 GB RAM available for the Xilinx tools to complete a XC7Z010 design
0 2.3 GB RAM available for the Xilinx tools to complete a XC7Z015 design
0 1.9 GB RAM available for the Xilinx tools to complete a XC7Z020 design
0 2.7 GB RAM available for the Xilinx tools to complete a XC7Z030 design

1 Refer to www.xilinx.com/design-tools/vivado/memory.htm
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Experiment 1. Create a New Zynq Project in Vivado

The MicroZed Evaluation Kit is supported by Vivado WebPack (which is free). It supports
MicroZed 7010 and 7020 as well as all four PicoZed versions (7010/7015/7020/7030). The
Zynq Processing System (PS) may be used without anything programmed in the
Programmable Logic (PL). This PS-only style is the simplest way to use Zynq, so that is
what we will do during this lab. However, the power of Zynq is found in using soft IP in
the PL, interconnecting PS to PL, and routing extra PS built-in peripherals through EMIO
to PL1/Os, and then programming of the PL is required.

This tutorial will take advantage of built-in 3"-party board definition files. The board
definition archive contains all the files for both MicroZed and PicoZed. The identical
archive is posted in three places.
e www.microzed.org = Support = Documentation = MicroZed = MicroZed Board
Definition Install for Vivado 2015.3, 2015.4, 2016.1, 2016.2
e www.picozed.org = Support = Documentation = PicoZed FMC Carrier Card V1
(under Related parts for PicoZed) = PicoZed Board Definition Install for Vivado
2015.3, 2015.4 2016.1, 2016.2
e www.picozed.org = Support = Documentation = PicoZed FMC Carrier Card V2
(under Related parts for PicoZed) = PicoZed Board Definition Install for Vivado
2015.3, 2015.4 2016.1, 2016.2

1. If not previously completed, download the MicroZed/PicoZed Board Definition
Install for Vivado 2016.2 archive and follow the instructions to install the board
definitions.

2. Launch Vivado by selecting Start = All Programs = Xilinx Design Tools = Vivado
2016.2 2 Vivado 2016.2.

3. Select File > New Project or click on Create New Project under Quick Start.
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Figure 1 - Vivado Launched
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4. Click Next >.

ré;L Mew Project |
Create a New Vivado Project

V|\/ADO ﬁ This wizard will guide you through the creation of @ new project.

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

XILINX

ALL PROGRAMMABLE.

To continue, dick Mext,

e
1
[l

cL

Einish Cancel

Figure 2 — New Vivado Project Wizard Launched
5. Click the browse icon E] Browse to set the Project location to your desired
project location and click Select.

6. Set the Project name to MZ_Basic_System or PZ_Basic_System. Also
verify the Create project subdirectory checkboxis selected. Click Next

>.
F ™
é;L Mew Project ﬁ
Project Name
Enter a name for your project and specify a directory where the project data files will be stored. ‘

Project name: | MZ_Basic_System
Project location: | C:/AvnetMicroZed/Projects E]
Create praject subdirectary

Project will be created at: C:/AvnetMicroZed Projects MZ_Basic_System

’ < Back ][ Mext = ] Finish

Figure 3 — Set Project Name and Location
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7. The project will be RTL based, so leave the radio button for RTL Project selected.
Since this is a brand new project, check the box for Do not specify sources at this
time. Click Next >.

T

r N |
g New Project Iﬁ

Project Type
Spedify the type of project to create. ‘

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

design planning and analysis.
h not specify sources at this time
= Post-synthesis Project: You will be able to add sources, view device resources, run design analysis, planning and implementation.

Do not specfy sources at this time

= Lj0 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

Figure 4 — Set Project Type

Next, the Default Part is selected. This can be done by specifying a specific part or by

selecting a board. If you have installed the Board Definition archive correctly, you will
have access to all MicroZed and PicoZed products.
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8. Inthe Select area, select Boards.

9. Set the Vendor to em.avnet.com. This should leave only seven boards in the
table.

10. Single-click the MicroZed or PicoZed Board that matches your configuration.
Note that the MicroZed Rev F board may be selected for any revision B, C, F, or
G. Click Next >.

g ¥ ™
# New Project : M
Default Part
Choose a default Xilinx part or board for your project. This can be changed later., '
N
Select: @ Parts( | B Boards
4 Filter 2
Vendog? em.avnet.com - >
Display Mame: | All Remaming -
Board Rev: Latest -
Reset All Filters
Search: |, - 3
@ay Mame Vendor Board Rev Part 1/0 Pin Count FiI@\
" Mirozed 7010 Board S c72010cig40-1 o i1
B MicroZed 7020 Board em.avnet.com  f @ xc72020clg400-1 400 1.1
E PicoZed 7010 SOM + FMC Carrier V1 em.avnet.com C @ xc72010clg400-1 400 1.1
@ PicoZed 7010 SOM + FMC Carrier V2 em.avnet.com c & xc72010clg400-1 400 L1
E PicoZed 7015 SOM + FMC Carrier V1 em.avnet.com C @ xc72015cl0435-1 485 1.1
@ PicoZed 7015 SOM + FMC Carrier V2 em.avnet.com c @ xc72015cl0485-1 485 L1
@ PicoZed 7015 SOM + Smart Vision Development Kit  em.avnet.com 1.2 @ xc72015cl0435-1 435 1.0
@ PicoZed 7020 SOM + FMC Carrier V1 em.avnet.com c @ xc72020clg400-1 400 L1
@ PicoZed 7020 SOM + FMC Carrier V2 em.avnet.com C @ xc72020clg400-1 400 1.1
@ PicoZed 7030 SOM + FMC Carrier V1 em.avnet.com c @ xcT72030sbg485-1 485 L1
@ PicoZed 7030 SOM + FMC Carrier V2 em.avnet.com C @ xcT72030sbg485-1 485 1.1
B 7edBoard Zynq Evaluation and Development Kit em.avnet.com d @ xcT2020cl04934-1 434 L3
‘| Tl | = /
\ — 4 /
| pm— = 3
[ < Back Q[ Next = D Einish
~_ ___~
LS — - &
Figure 5 — Select the Target Board
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11. A project summary is displayed. Click Finish. The Vivado cockpit is now displayed.

r‘\i-, New Project

=5=)

New Project Summary

VIVADO!

(D Anew RTL project named 'MZ_Basic_System' will be created,

(i) The default part and product family for the new project:
Default Board: MicroZed 7010 Board
Default Part: xc7z010cig400-1
Product: Zyng-7000
Family: Zyng-7000
Package: clg400
Speed Grade: -1

XILINX

ALL PROGRAMMABLE.

To create the project, dick Finish

Next >

Figure 6 — New Project Summary

”_Basic.
File Edit Fow Tools Window Layout View Help
Zao Bl X P> ESE KL S [SocfutLayout e R ® =
Flow Navigator ? & | Project Manager - MZ_Basic_System ? X |
Ca =] Sources ? -0 % | [E Project Summary X | 2 O x

=

| 4 Project Manager | AT welh Project Settings Edit —
T e (= Design Sources

ﬁ Project Settings Constraints Project name: MZ_Basic_System

'Oﬁ Add Sources Simulation Sources Project location: C:fAvnet/MicroZed Projects/MZ_Basic_System

{.3 Language Templates ~Esm_1 Product family: Zyng-7000
£F P catalog Project part: MicroZed 7010 Board (xc72010dg400-1)
Top module name: Mot defined
4 TP Integrator Targetlanguage:  VHDL
£ Create Block Design Simulator language: Mixed

¥ Open Block Design

]

Board Part
& Generate Block Design
I Display name: ~ MicroZed 7010 Board
Libraries. | Comple Order |
4 Simuaton | T T Board part name: em.avnet.com:microzed_7010;part0; 1,1
4 Simulation Settings Properties 2O % Repository path: - C:/Xiinx/Vivade/2016. 2/data/boards/board_flles
({ll Run Simulation = ‘ & URL: -
Board overview: MicroZed 7010 Board —
4 RTL Analysis
ﬁ Elaboration Settings
> g% Open Elaborated Design
M . Synthesis Select an object to see properties Synthesis e o
1 Synthesis Settings Status: Mot started Status: Mot started
D Run Synthesis Messages: No errors or warnings Messages: Mo errors or warnings
> B Open Synthesized Design pa=s wveTanininann 1 AT e ancinann.1 - @
4 Implementation Design Runs s Or x
) tmplementaton Settings A Name Constraints  Status ~ WNS  TNS  WHS  THS  TPWS  FaledRoutes LUT FF BRAM URAM DSP  Star
[» Run Implementation T B synth_1 comstrs_1 Mot started
> [ Open Implemented Design =) = impl_1 constrs_1 Mot started
=
4 Program and Debug >
1 Bitstream Settings 4
¥ Generate Bitstream »
> [@% Open Hardware Manager «
ra ¢ i | r
5 Td Console | Messages | E Log | 2 Reports*, 3 Design Runs

Figure 7 — Vivado Cockpit
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Experiment 2: Create and Edit a Block Design

The current project is blank. To access the ARM processing system, we will add an
embedded source to the Vivado project using IP Integrator.

1. The recommended way to add an embedded processor is through the Block
Design method via IP Integrator. Select Create Block Design.

¢ MZ_Basic_System - [C:/Avnet/MicroZed/Projects/MZ_Basic_System/MZ_Basic_System.xpr] - Vivado 2016.2
File Edit Flow Tools Window Layout View Help

2o RR X P D Y S X XS |L50efulLayout e R|®
Flow Navigator 7o | Project Manager - MZ_Basic_System
QT = .
g Sources T 0O = L. Project Summary x
o T | w6t B
ey £ O [E =] - ~
|4 Project Manager | = Project Settings
! _ ] | Design Sources
ﬁ Project Settings - Constraints Project name: MZ_Basic_
0'45 Add Sources B--i.--_.' Simulation Sources Project location: Cifavnetl
5,;3 Language Templates i@ sim_1 Product family: Zyng-700C
g: IP Catalog Project part: MicroZed &
Top module name: Mot define
4 1P Intearator Targetlanguage:  VHOL
JI% Create Block Design Simulator language: Mixed
B ;
pen Block Design
= Board Part
&% Generate Block Design
&G te Block Desi
Display name: MicroZed 70

Figure 8 — Create Block Design

2. Give the Block Design a name. System is commonly used. Click OK.

g h
;l:'d Create Block Design ﬁ

Please specify name of block design.

Design name: System
Directaory: [z <Local to Project= -
Specify source set: | Design Sources hd

Figure 9 — Block Design Name
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3. Inthe Diagram window, click the Add IP text icon & in either location.

i= Diagram X
3] & System

TR

-
=

This design is empty. ttc-n to add IP.

QW ;F@@Ilé H A o
A

el

Figure 10 — Add IP to the Block Design

4. The Add Sources window opens. Start typing “Zynq” in the search window. Find
the ZYNQ?7 Processing System IP. Either double-click this or drag and drop to the
Diagram window.

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

Figure 11 — Add IP Window
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The Zynqg Processing system will appear in the Diagram window. Also a new tab will
appear labeled Address Editor.

| Block Design - System *

Design N I E J = Diagram x|| [ Address Editor Iﬁ_
Q= gﬂ +#[] & System
A, System O | (% Designer Assistance avaiable. Run Block Automation

#-LF processing_system7_0 (ZYNQ7 Processing 5y

processing_system7_0

DDR

-y FIXED_IO<k
M_AXI_GPO_ACLK ZYNQ M_AXI_GPO<p [
ol ] | A= : FCLK_CLKO
o Sour:\tE‘ Des.. L Signals LH Board ‘ FCLK RESETO N
Properties — O 2 =

ZYNQ7 Processing System

SGHHAL DD =P

« +>Ex
Figure 12 — Updated Block Diagram
5. Similar to the Add IP prompt in the previous step, notice now that the

Designer Assistance has provided the hint to Run Block Automation. Click
the Run Block Automation link at the top of the window.

JE‘“ Diagram X | [ Address Editor X | O
+#[] s System
Oy | (% Designer Assistance a‘uaila
Qg
Q]
% processing_system7_0
g poR 4 |||
i . FIXED_IO 4=
i —M_AXI_GPO_ACLK ZYNO M_AXI_GPO 45 i
mia . FCLE_CLKD
= FCLK_RESETO_N
¥ - :
>, ZYMQ7 Processing System
Figure 13 - Run Block Automation
www.microzed.org Page 10 of 25
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6. Notice the block automation wizard has identified two sources of I/0 that
need to be made external. One is obvious, the DDR interface. The other is
labeled FIXED_IO. FIXED_IO is basically the MIO pin connections. They are
labeled FIXED_IO because you cannot change their assignments in this
window.

The Apply Board Preset checkbox applies the Preset TCL that was included
as part of the board definition archive. Leave this checked. For details about
how to build a system manually, please see the Avnet Zyng Hardware
Development Speedway.

The Cross Trigger options may be left Disabled.

Click OK to connect these external signals.

#L Run Block Automation &J

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.

@, [ (-] Al Automation (1 ot of 1 seected) r——
= B FIE Forocessing_system7_0
o 2yna7 block automation applies current board preset and generates external connections for FIXED_IO,
= Trigger and DDR interfaces.

NOTE: 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:
Cross Trigger In: Disable +
Cross Trigger Out: Disable +

} [ cancel

Figure 14 — Run Block Automation

7. You will now see the Zyng block with external 1/0.

processing_system?_0

pbr 2 ||—"% DDR
FIXED_IO 4 || " FIXED IO
USBIND_04F | |
[ TTCOWAVED OUT -
7Y I\O . TTCO_WAVEL_OUT -
TTCO_WAVEZ_OUT -
FCLK_CLKO
FCLK_RESETO_N

D NOQT Processing System

Figure 15 - Zynq Block Diagram for MicroZed and PZ7010/FMC-V1 with External I/O
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The block for all of the PicoZeds (with the exception of the 7010 with the FMC-V1 Carrier)
look a little bit different since those board definitions enable PL GPIO peripherals. You will

notice the addition of the enabled M_AXI_GPO port and accompanying clock
M_AXI_GPO_ACLK.

processing_system7_0

-

DDR = ||j===="> DDR
FIXED 10k || === "> FIXED_IO

USBIND_0<- |||
. M_AXI_GPO<p i
=(M_AXI_GPO_ACLK TTCO_WAVED_OUT =
4 ZYNO TTCO_WAVEL OUT
TTCO_WAVE2_OUT =
FCLK_CLKD ==
FCLK_RESETO_N =

3

ZYNQY Processing System
Figure 16 — Zynq Block Diagram for All PicoZeds Except PZ7010/FMC-V1

For MicroZed or PZ7010/FMC-V1 designs, skip to Experiment 2, Step 15 on Page 18.

For all other PicoZed designs, continue with the next steps to connect the PL GPIO.

www.microzed.org Page 12 of 25
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8. Click the Board tab. It will looks similar to one of the images below, depending
on the number of LEDs and push buttons (PBs) connected.

Board — Od
Q< = N
B PicoZed 7010 SOM + FMC Carrier V2
B+ gpie (0 out of 2 connected)
+40) pl_led_1bit

&% Sources | E Design | @ Sighals. @& Board

Figure 17 — Board Tab for PZ7010/FMC-V2

M
*

Board — O
= e — D ot %
@ PicoZed 7030 SOM + FMC Carrier V2
EI i dodk (0 out of 1 connected)
- O sys_dock
=R - gpio (0 out of 2 connected)
-0 pl_leds_4bits
L.+ pl_pbs_5bits

&5 Sources | Ef Design Sign

Figure 18 — Board Tab for PZ7030/FMC-V2

ls
*
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9. Double-click pl_leds_Xbits. Select GPIO under Create new IP. Click OK.

" ™
¢ Connect Board Component u

Select an IP block interface for connecting board component 'pl_leds_4bits',

O Name VLNV

iy |l Create new IP

[y -2 AXI GPIO wilinx. com:ip:axi_gpio: 2.0
=

I’ GFIC

EI {‘?‘ IOModule wilim. com:ipriomodule: 3.0

—{lb GPIO1

—{lb GPIO2

-} GPIOZ

- {lb GPIO4

EI {2 MicroBlaze MCS  xilinx.com:ip:microblaze_mcs: 2,3
—{lb GPIO1

—{} GPIO2

- {lb GPIO3

- {lb GPIO4

[ oK |[ Cancel ]

Figure 19 — Connect the PL LEDs to an AXI GPIO Peripheral

1
10. Ignore the Run Connection Automation for now. Click | ¢ to optimize the
routing.

J E= Diagram X | B Address Editor X
¥ & System
& @ Designer Assistance available. Run Connection Automation

oc
B axi_gpio_0
[
(] GPIO <k —Dpl_leds_4bits
L)
Q —
- AXI GPIO
z processing_system7_0
==
ﬁ DOR 4 DDR
- FIXED 104 FIXED_IO
™ USBIND_0<- ||
E - M_AXI_GPOdk [
& —M_AXI_GPD_ACLK TTCO_WAVED_OUT
B ZYNQ. TTCO_WAVEL_OUT -
D TTCO_WAVE2_OUT =
el FCLK_CLKO -
e FCLK_RESETO_N =
EYNQ?‘ Processing System
Figure 20 — PL LED AXI GPIO Peripheral Added to Block Design
www.microzed.org Page 14 of 25
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11. Double-click pl_pbs_Xbits. Select GPIO under Create new IP. Click OK.

-

# Connect Board Component

2]

Select an IP blodk interface for connecting board component 'pl_pbs_5hits',

O\ Mame

VLMY
e - Connect to existing IP

1k
o
=,
s
=3
[=]
=
=
[H]
=
is)
=,
5
=
;'i
o
2
H
o
=,
Is
=3
a
ra
[

| |
Iél--Create new IP
=

=-{# IOModule
- {} GPIO1
-l GPIOZ
~{l} GP1O3
o {lk GPIO4
=-{# MicroBlaze MCS
~{l} GPIO1
~{I} GP102
~{l} GPIO3
~{I} GPIO4

wiliny. comsipriomaedule: 3.0

xilinx, com:ip:microblaze_mcs: 2.3

Ok ] [ Cancel
L

Figure 21 — Connect the PL PBs to an AXI GPIO Peripheral
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12. Optimize the routing again, and you should see a similar image as below.

JE—H Diagram X | f Address Editor X |

] s System

& @ Designer Assistance available. Run Connection Automation

axi_gpio_0

S|4 _axa
—fs_axi_aclk

GrIo ||| D pl_leds_4bits
=s axi_aresetn

AXI GPIO

axi_gpio_1

9=5_AXI
s axi_adk

GPIO <k _D pl_pbs_5bits

s_axi_aresetn

AXI GPIO
processing_system7_0

QWY HAL,OGDEIER

@,

&
*

M_AXI_GPO_ACLK ZYNQ‘

DDR 4= DDR
FIXED_104 l:BFIXED_[O
UsBIND_0 |||
M_AXI_GPO<k [

TTCO_WAVED_OUT

TTCO_WAVEL_OUT

TTCO_WAVE2Z_OUT
FCLK_CLKD

FCLK_RESETO_N

ZYNQ7 Processing System

Figure 22 — Two AXI GPIO Peripherals Added to Block Design
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13. Click on Run Connection Automation then select S_AXI for both axi_gpio_0 and

axi_gpio_1. Click OK.

-

¢ Run Connection Automation

==

the right.

Q, [=-{Z] All Automation (2 out of 2 selected)
V] 4F axi_gpio_0
{I} 5_aAx1

{F axi_gpio_1

& B4

Description

Connect Slave interface {faxi_gpio_1/5_AXI) to a selected Master address space.

Options
Master:

Clock Connection (for unconnected dks) :

fprocessing_system7_0/M_AXI_GPO

Auto

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

Figure 23 — Connect AXI GPIO Peripherals to AXI Slave Interconnect

14. Regenerate the layout by clicking

®

Za Diagram X | [ Address Editor X O *
3 % System »
@ processing_system?_0_axi_periph
ac . oo 0
mn | 45 500_AXT axi_gpio_|
& ACLK .
Q e = |3FS_AXT

rst i tem7_0_100M > | i_ack GPIO= i

Vi _processing_system?_0_ 500_A0LK Eem . ) s_:;_:c |—D pl_leds_4bits
= slowest_sync_clk mb_resete —[SOL_ARESETN MEQE  © 1 K —i
C‘: ext_reset_in bus_struct_reset[0:0] m MOO_ACLK [ = AXL GPIO

N —aux_reset_in peripheral_reset[0:0] = p— D0_ARESETN axi_gpio_1
mie =mb_debug_sys_rst  interconnect_aresetn[0:0] MO1_ACLK a5 AXT
=) ={dcm_locked ipheral tn[0:0) ARESETN . -
= . FTEE - saiadk  GPIO [|——]> pl_pbs_Shits
ﬁ Processor System Reset XL Interconnect J—15_2xi_aresetn
- processing_system7_0 B

hl AXL GPIO
E DR || [ DDR
! FDED_104+ ||| [ FIXED_IO
& usamD_04 |||

- M_AXI_GPO fiF
2 M_AXI_GPD_ACLK ZYNQ TTCO_WAVEQ_OUT -
&l * TTCO_WAVEL_OUTpe
> TTCO_WAVE2_OUT -
FOLK_CLKO
FCLK_RESETO_N fm—
ZYNQ7T Processing System

Figure 24 — Regenerated Layout with Two AXI GPIOs with Interconnect and RST Blocks
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15. At this point, we can validate our design. Click the Validate Design icon @.
A successful validation window will appear. Click OK.

JE—E Diagram X | B Address Editor X |
3] & System

processing_systam?_0

DDRAF DR
FIXED IO - FIXED_IO

ussmD_o4 |||

W TTCO_WAVEO_OUT
ZYNQ. TTCO_WAVEL_OUT
TTCO_WAVE2_OUT

FOLK_CLKD

FCLK_RESETO_N

FYMNOQT Processing System

REQMFIRBHL,EIEZERR
a

@

=
-

Figure 25 - Validate Zynq Block Design

/L Validate Design o

o L

W' validation successful. There are no errors or critical warnings in this design.

Figure 26 — Validation Successful
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16. Click Save Block Design icon, =l , to save the project.

- MZ_Basic_System - [C

File Edit Flow Tools Window Layout View Help

B‘. m““X|@$D€@|ﬁ%|E|& 00 Default Layout v!&\wg)

Flow Navi 7 | Block Design - System
== Board 0O = io Diagram X
p B E%'m pF % F[] # System
Project Manager - e
@ MicroZed 7010 Board
ﬁ Project Settings C\’,’
@ Add Sources L
1? Language Templates E
1F 1P catalog I
|‘ IP Integrator | Hj
_.ﬁ; Create Block Design 'Lz'b
" Open Block Desi X
% pen Blodk Design ==
Figure 27 - Save Block Design
17.Switch to the Sources tab by clicking on it.
Block Design - System *
Sources
QXS WA
(=S ] [
== Design Sources (1)
. (-4 System (System.bd) (1)
(-5 Constraints
EIL':",' Simulation Sources (1)
- sim_1 (1)
OUrces |Libraries |Cumpilv.=_- Order |
4. Sources LEi Design L Signals LE Board J
Figure 28 — Sources Tab
18. Right-click on System (System.bd) and select Create HDL wrapper.
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Block Design - System *

Sources — O 2
QIS

- Design Sa

i " r'Jrll

-/ Constraints & Source Mode Properties Ctrl+E
EI--i.--_.- Simulation Sources % Open File Alt+0

F-Eisim_1 (1)
Create HDL Wra

View Instantiation Template

Generate Output Products. ..

Figure 29 - Create Top Level HDL Wrapper

19. For now, leave the option selected to Let Vivado manage wrapper and auto-
update. Click OK.

g Create HDL Wrapper e

You can either add or copy the HOL wrapper file to the project. Use copy option if you would
like to modify this file,

Options

(7) Copy generated wrapper to allow user edits

i@ Let Vivado manage wrapper and auto-update

oK ] [ Cancel

Figure 30 — Let Vivado Manage Wrapper

20.Once the top-level wrapper is created, you can see the design hierarchy in
the Sources tab. Notice that System_wrapper.v is the top-level HDL wrapper
that was created. System.bd is the Block Design.
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| Block Design - System
Sources

Qs we BE

=& Design Sources (1)
{ [E-EEgy System_wrapper (System_wrapper.v) (1)
-4, System_i - System (System.bd) (1)
=@ System (System.v) (1)

I

O
M
®

{F processing_system7_0 - System_processing_system7_0_0 (System_processing_system7_0_0,xci)

- Simulation Sources (1)
[ sim_1 (1)

IF Sources |Libraries |Cum|:u'le Order |
\& Sources LEj Design L Signals Lﬂ Board I

Figure 31 — System_wrapper.v Generated
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21.Click Generate Bitstream in the Flow Navigator window. Click Yes to start
Synthesis and Implementation flows. Check the upper right-hand corner of
the tool for a status bar.

e’ ke e ke
4 Program and Debug :
ﬁ Bitstream Settings o« 1
‘I’ﬂ Generate Bitstream Type a Tcl command here

-
=l 1 el ¥ ]

Generate Bitstream

> HE" Open Hardwar
J Generate a programming file after implementation.

Generate a programming

Figure 32 — Generate Bitstream

No Implementation Results Available @

Figure 33 — Launch Synthesis and Implementation

= =] 58

Running synth_design | = |

Figure 34 — Progress Status Bar

22.When bitstream generation is completed, click OK to Open Implemented

Design.
I Bitstream Generation Completed @
() View Reports
() Open Hardware Manager
[ Don't show this dialog again
Figure 35 — Open Implemented Design
www.microzed.org Page 22 of 25

www.picozed.org



http://www.microzed.org/
http://www.picozed.org/

MicroZed/PicoZed: Creating a Zyng Hardware Platform in Vivado _—————-_:.-A"’VE1'®
v2016_2.01 29 September‘ 2016 == electronics marketing

Experiment 3: Export Hardware Platform to SDK

Now that we’ve created an embedded system, we must make this platform available to
the Software Development Kit (SDK). This is done by exporting the hardware platform.

1. Inthe Vivado tool, select File = Export = Export Hardware. Check the box to
Include bitstream. Click OK. You could specify a different directory, but for now,
leave it as Local to Project.

ﬁ”_ Export Hardware Iﬁ
Export hardware platform for software development
tools,
include bitstream
Export to: | 50 <Local to Project= -
[ OK ] [ Cancel ]

Figure 36 — Export Zynq Hardware Platform

2. We will now explore what you have created. In Windows Explorer, browse to your
project directory.

-~

Mame Date moedified Type Size
. MZ_Basic_System.cache 2/29/2016 2:05 PM File folder
, MZ_Basic_Systemn.hw 2/29/2016 2:05 PM File folder
. MZ_Basic_Systemn.ip_user files 2/29/2016 2:05 PM File folder
) MZ_Basic_System.runs 2/29/2016 2:18 PM File folder
. MZ_Basic_System.sdk 2/29/2016 2:34 PM File folder
) MZ_Basic_Systermn.sim 2/29/2016 2:05 PM File folder
. MZ_Basic_System.srcs 2/29/2016 2:11 PM File folder
¢ MZ_Basic_System.xpr 2/29/2016 2:18 PM Vivado Project File 6 KB

Figure 37 — Project Directory Contents after Export to SDK

You will notice six directories and one file here. The .xpr file is your Vivado Project File
and can be used to re-launch your project when you come back to work on it some more.
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The .cache, .hw, .runs, .sim, and .srcs directories contain everything related to the
hardware design, including the block design source, wrapper HDL, and
synthesis/implementation results.

The .sdk folder is the result of the Export Hardware operation. Everything required for
SDK to import the hardware platform is contained inside one file inside this directory. A
hardware engineer looking to share the design with the software team could provide this
one file. This provides a very compact and portable method to send a Zynq Hardware
Platform to a colleague.

MZ_Basic_System *  Name Date modified Type Size
MZ_Basic_System.cache

. | System_wrapper.hdf 2/29/2016 2:20 PM HDF File 370 KB
MZ_Basic_System.hw

MZ_Basic_System.ip_user_files
MZ_Basic_System.runs
MZ_Basic_System.sdk
MZ_Basic_System.sim
MZ_Basic_System.srcs

Figure 38 — Zynq Hardware Platform Export for SDK

The next tutorial will show you how to open SDK, import a hardware platform, and run
Hello World.
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Revision History

Date Version Revision

23 Aug 2013 | 2013_2.01 | Initial Avnet release for Vivado 2013.2

02 Jun 2014 | 2014 1.01 | Update for 2014.1 using Avnet MicroZed board definition
archive.

11Jun 2014 | 2014_2.01 | Update for 2014.2. Export hardware now produces HDF file.

29Jun 2015 | 2015_1.01 | Update for 2015.1. Added support for MicroZed 7020 and
PicoZed 7010/15/20/30.

15Jul 2015 | 2015_2.01 | Update for 2015.2

06 Apr 2016 | 2015 _4.01 | Update for 2015.4. Extra connection for eMMC no longer
necessary. Added instruction for new PicoZed board
definitions to connect the AXI GPIO.

01 Jun 2016 | 2015 _4.02 | Update for 2015.4. Added instruction clarification for Run
Automation.

15 Sept 2016 | 2016_2.01 | Updated for 2016.2. Minor figure changes.
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