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Create SDK Project from Vivado

Variant (a): Use additional TE Script functions

1. Requirements (for HDF-Export with Bitfile):

a. Project must be started with TE-Batch file or TE Scripts must be loaded. See InitialiseTE-scripts on Vivado/LabTools.

b. "Generate Bitstream" must be finished (Use GUI or typ on Vivado TCL-Console to generate Bitstream:"TE::hw_build_design").
2. Typ "TE::sw_run_sdk" on Vivado TCL-Console (for more options type "TE::sw_run_sdk -help")
3. SDK Project will be generated and opened on subfolder /workspace/sdk/. Local Library folder /sw_lib will be included automatically.

Variant (b): Use Xilinx GUI Export

1. Requirements (for HDF-Export with Bitfile):
a. "Generate Bitstream" must be finished.
. For HDF export click: FileExportExport Hardware (Select "Include bitstream™ and your preferred folder)
. To Launch SDK click: FileLaunch SDK (Select your HDF location and preferred SDK workspace)
. SDK Project will be generated and opened (default location /vivado/<project name>.sdk).
. (optional) Include local library folder in SDK, click: Xilinx ToolRepositoriesNew Local Repositories
a. for TE-SW-templates use the path: <reference design>/sw_lib

arwWN

Create Software Application with SDK Template

1. Click:FileNew Application Project


https://wiki.trenz-electronic.de/display/PD/Project+Delivery#ProjectDelivery-InitialiseTE-scriptsonVivado/LabTools

2. Select Name and OS (Example Name:Hello World, OS:standalone)

Application Project
Create a managed make application project. ﬁ

Project name: hello_world‘

Use default location
Location: | BASVN\cores\2016.2\design\TEOT26\test_board\workspace\s Browse...

Choose file syster: | default +

05 Platform: ‘standalone v|
Target Hardware

Hardware Platform: |tsl,hoald,hw,plaﬂmm,ﬂ w | | MNew... |
Processor: | ps7_cortexad_0 ] ‘
Target Software

Language: @®C OC++

Compiler: 32-bit ~

Board Support Package: (®) Create New | hello_world_bsp

() Use existing  fsbl_bsp v

@ < Back Ned> ||  Fnish || Cancel

3. Click: Next




4. Select Application (Example Hello World)

SO
Templates

application project.

Create one of the available templates to generate a fully-functioning

[~

Available Templates:

Dhrystone
Empty Application

wlP Echo Server

Memory Tests

OpenAMP echo-test

OpenAMP matrix multiplication Demo
OpenAMP RPC Demo

Peripheral Tests

RSA Authentication App

Zyng DRAM tests

Zyng FSBL

Hello TEDT?.E-Zin i Beri

Let's say 'Hello World' in C.

@

Next > [ Fnish |

Cancel |

5. Click Finished

6. Project with Xilinx Hello Word will be generated automatically

Modify BSP-Settings

1. Double Click on the system.mss of your Application Project BSP folder in the Project Explorer.
<"’==g>| ¥ ¥ = 8 |[ggsystemhdf [, system.mss £2

% Project Explorer £3
b 5 fsbl
& (s fsbl_bsp
& 5 hello_world
a @ hello_world_bsp
> i BSP Documentation
[ = ps7_cortexad 0
D@ Makefile

[ﬁ system.mss

2. Click Modify this BSP's Settings.

hello_world_bsp Board Support Package

‘ Modify this BSP's Settings | | Re-generate BSP Sources |

Target Information

This Board Support Package is compiled to run on the following



3. Modify BSP stdin/sdtout peripheral, drivers or libraries settings

Board Support Package Settings

Control various settings of your Board Support Package.

4 fsblbsp
a standalone
xilffs 0S5 Type:  standalone Standalone is a simple, low-level software layer. It provides
4 drivers 5 access to basic processor features such as caches, interrupts
7 cortexad 0 : and exceptions as well as the basic features of a hosted
ps/_conexas 05 Version: environment, such as standard input and output, profiling,
abort and exit.
Target Hardware
Hardware Specification: B:ASVM\cores\2016.2\design\ TED726\test_board\workspace\sdi\test_board_|
Processaor: psT_cortexad 0

Supported Libraries

Check the box next to the libraries you want included in your Board Suppert Package.You can
configure the library in the navigator on the left.

Name Version Description
[ wip141 15 hwlP TCR/IP Stack library: lwiP v1.4.1
["] openamp 1.0 OpenAmp Library
xilffs 33 Generic Fat File System Library
[] =ilflash 42 Xilinx Flash library for Intel/AMD CFl compliant paral...
[ =ilisf 5.6 Xilinx In-system and Serial Flash Library
[] xilmfs 20 Xilinx Memory File System
[] =ilpm 20 Power Management APl Library for ZyngMP
xilrsa 1.2 Xilinx RSA Library
[] =ilsecure 1.1 Xilinx Secure Library
[] xilskey 5.0 Kilinx Secure Key Library

@ 0K ‘ ‘ Cancel

Debug Software Application

1. Right Click on the Software Project in the Project Explorer.

2. Click:Debug AsLaunch on Hardware (System Debugger)

3. View will be changed to Debugging and Application will be stared on Hardware with break point on first main entry. (Click F6 (step over) or F5
(step into) to step to the next line).

Examples

@ This examples shows only the basic steps without TE-Module specific settings

Xilinx "Hello World" on ZyngMP

Same procedure as on Zynq device.



Xilinx "Hello World" on Zynq

(D This Hello World example is not usable for TE0722 without DDR

1. Create SDK Project:
a. See Create SDK Project from Vivado
2. Create FSBL:
a. See Create Software Application with SDK Template


https://wiki.trenz-electronic.de/pages/viewpage.action?pageId=54396539#SDKProjects-CreateSDKProjectfromVivado
https://wiki.trenz-electronic.de/pages/viewpage.action?pageId=54396539#SDKProjects-CreateSoftwareApplicationwithSDKTemplate

Application Project

Create a managed make application project. ﬁ

Project name: | fshl| |

Use default location
Location: | BASVNYcores\2016.2\design\TEO726\test_board\workspace\s Browse...

Choose file systern: | default

05 Platform: | standalone

v
Target Hardware
Hardware Platform: |tst_boald_hw_plaﬂolm_i] v| | New‘
Processor: | ps7_cortexad_( W |
Target Software
Language: @®C (C++
Compiler: 32-bit v
Board Support Package: (@) Create Mew | fsbl_bsp
() Use existing v

@ < Back Net> || Finsh | Cancel




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

Available Templates:

Dhrystone First Stage Bootleader (FSBL) for Zyng,
Empty Application The FSBL configures the FPGA with HW
Helle TEO726-ZyngBerry bit stream (if it exists) and loads the
Helle Werld Operating System (05) Image or

IwlP Echo Server Standalone (5A) Image or 2nd Stage Boot
Memeory Tests Loader image from the non-volatile
OpenAMP echo-test memeory (NAND/NOR/QSPI) to RAM
OpenAMP matrix multiplication Demo (DDR) and starts executing it. It supports
OpenAMP RPC Demo multiple partitions, and each partition
Peripheral Tests can be a code image or a bit stream.
RSA Authentication App

Zyng DRAM tests
ﬁ. FsBL |

@ Next > [ Fnsn || cancel |

.
c. (optional) If necessary, modify FSBL-BSP stdin/sdtout peripheral, drivers or libraries settings for the FSBL Application
i. See Modify BSP-Settings
3. Create Hello_World:

a. See Create Software Application with SDK Template



https://wiki.trenz-electronic.de/pages/viewpage.action?pageId=54396539#SDKProjects-ModifyBSP-Settings
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Application Project

Create a managed make application project.

Project name: hello,world\

Use default location

Laration: | BASVN\cores\2016.2\design\ TEDT26\test_board\workspacels Browse...
Choose file systern:  default v
05 Platform: ‘slandalone v|
Target Hardware
Hardware Platform: |tst_hoald_hw_plaﬂmm_l] W | | MNew... |
Processor: | ps7_cortexad_0 w ‘
Target Software
Language: ®C (OC++
Cornpiler: 32-bit v
Board Support Package: (®) Create New | hello_world_bsp
() Use existing  fshl_bsp v
@ < Back Net> |[ Finsh || Cancel




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

Available Templates:
Dhrystone Let's say 'Hello World' in C.

Empty Application
Hello TEO726-ZyngBen

wiP Echo Server

Memory Tests

OpenAMP echo-test

OpenAMP matrix multiplication Demo
OpenAMP RPC Demo

Peripheral Tests

RSA Authentication App

Zyng DRAM tests

Zyng FSBL

@ Nec> [ Fnsh || Canca |

c. (optional) If necessary, modify FSBL-BSP stdin/sdtout peripheral, drivers or libraries settings for the Hello World Application
i. See Modify BSP-Settings
4. Create Boot.bin
a. Right Click on the hello_world Project in the Project Explorer.



https://wiki.trenz-electronic.de/pages/viewpage.action?pageId=54396539#SDKProjects-ModifyBSP-Settings

b. Click:Create Boot Image

Create Boot Image

Create Boot Image

Creates Zynq Boot Image in .bin format from given FSBL elf and partition files in specified output folder.

Arcitecture

® Create new BIFfile () Import from existing BIF file

2

| Basic | security|
Output BIF file path: | BASVN\cores\2016.2\design\ TEO728\test_board dkihello_world\b hello_world.bif | [Browse...|
UDF data: ‘ | [Browse..|
[ Split Qutput format:
Output path: | BASVN\cores\2016.2\design TED726\test_board dkhello_world\b BOOT.bin | [Browse...
Boot image partitions
File path Encrypted  Authenticated
(bootloader) BASVN' cores\2016.2\design\ TED726\test_board\workspace\sdkifsb\Debug)fsb.elf none none

B:\SVN\cores\2016.2\d\ WTEQ726\test |

BA\SVM\cores'2016.2\design TEO726\test_boardyworkspace\sdkitest_board_hw._platform_O\zsys_wrapperbit  nene

_world\Ds

)

_world elf none

none

none

[oom]

@

| Preview BIF Changes | | Create Image

| T Cancel

All partition settings will be set automatically,if Build Process of FSBL and Hello World was successful.

c. Create Image
5. Program Flash

a. Click:Xilinx ToolsProgram Flash

b. Important since Vivado 2017.4: FSBL is needed on setup for QSPI programming. Reference Designs include special FSBL to program
QSPI Flash without changing boot mode to JTAG
c. Select generated Boot.bin (optional select "Verify after flash")

Program Flash Memory

Program Flash Memaory via In-system Programmer,

Hardware Platform: | test_board_hw_platform_0

Connection: | Local

Device: Auto Detect

Image File: | B:\SVN\ coresh2016.2\ design\TED726\test_board\workspace\sdkihello_world\bootimage\BOOT bin

Offset: | 0 ‘
Flash Type | gspi_single w ‘
FSEL File: Browse

Convert ELF to bootloadable SREC format and program

["]Blank check after erase
Verify after flash

@

‘ Program | | Cancel |

Note: Flash Type depends on HW: Select "gspi_single" or "gspi_dual_parallel", see <Reference Design>/board_files/*_board_files.csv

d. Program Flash
6. Connect Serial Console

a. COM Port: See OS Device Manager



b. Speed: depends on your Vivado Project. On Zynq Devices Default 115200
7. Reboot Zynq

& - o

1 Xilinx Hello World appears only one time on startup, so use HW-Reset Button on Module or Vivado Hardware Manager "Boot from
Configuration Memory Device" Command to reboot PS. Alternatively modify helloworld.c to run print "Hello World" in endless loop.

Xilinx "Hello World" on MicroBlaze

1. Create SDK Project:
a. See Create SDK Project from Vivado
2. Create Hello_World:
a. See Create Software Application with SDK Template


https://wiki.trenz-electronic.de/pages/viewpage.action?pageId=54396539#SDKProjects-CreateSDKProjectfromVivado
https://wiki.trenz-electronic.de/pages/viewpage.action?pageId=54396539#SDKProjects-CreateSoftwareApplicationwithSDKTemplate

Application Project

Create a managed make application project.

Project name: | hello_worl d|

Use default location

Location: | BASVN\cores\2016.2\design\TEOT1 2\prod_te0712_iotest\wor

Choose file systern: | default v

Browse...

05 Platform: ‘ standalone

Target Hardware

b p |msys_ pper_hw_p

Processon | sys_microblaze

Target Software
Language: @®C (C++

Cormpiler: 32-bit v

Board Support Package: (®) Create New ‘ hello_world_bsp

() Use existing mem_bsp




Templates

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

Available Templates:

Dhrystone
Empty Application

Let's say 'Hello World' in €. ~

IwlP Echo Server
Mermory Tests
Peripheral Tests
SREC Bootloader
SREC 5P| Bootloader
SREC 5P| Bootloader

@ Next > [ Fnsh || cance |

c. (optional) If necessary, modify "Hello World"-BSP stdin/sdtout peripheral, drivers or libraries settings for the Hello World Application
i. See Modify BSP-Settings
3. Program FPGA:

a. Click:Xilinx ToolsProgram FPGA


https://wiki.trenz-electronic.de/pages/viewpage.action?pageId=54396539#SDKProjects-ModifyBSP-Settings

b. Select "hello_world.elf" as ELF File for Processor Block RAM

Frogram FPGA
Specify the bitstream and the ELF files that reside in BRAM memory

Hardware Configuration

Hardware Platform: | msys_wrapper_hw_platform_0

Connection: | Local

Device: Auto Detect

Bitstream: | msys_wrapper.bit | |Sealch...| | Blowse..|

[] Partial Bitstrearn

BMM/MMIFile | msys_wrapper.mmi || Search...| | Browse.

Software Configuration
Processor ELF/MEM File to Initialize in Block RAM
sys_microblaze B:\SVM\cores\2016.2\design\ TEO712\prod_te0712_io...

Program | | Cancel

c. Click: Program

1 This step configure the Bitfile with the specified ELF-files and program the FPGA

4. (Optional) include ELF-file in Vivado Project:
a. Right Click on the Block Diagram on Vivado Project Manager source window



b. Select "Associated ELF-File"

Associate an ELF file with a processor instance (Address Map). ELF files are available after
running generate on your embedded design sources, ‘

ELF File Assodations

Processors/Address Maps Associated ELF File

=5 Design Sources
¢ [ g msys_i

[ @ sys_microblaze hello_world. elf
B[ Simulation Sources
B[ sim_1
= b, msys_i
i sys_microblaze mb_bootloop_le.elf [

c. Generate Bitfile
d. Program FPGA with Vivado HW-Manager

1 Xilinx Hello World appears only one time on startup, so use HW-Reset Button on Module or Vivado Hardware Manager "Boot from
Configuration Memory Device" Command to reboot PS. Alternatively modify helloworld.c to run print "Hello World" in endless loop.

Convert Application ELF to SREC

1. Create Application (for example Hello World)
2. Open "Application" properties C/C++ Build Settings and go into Build Steps Tap.



3. Add to Post-build steps: mb-objcopy -O srec <applicationname>.elf <applicationname>.srec

. 5 uboot-dummy Modify this BSP's Settings | | Re-generate BSP Sources
. uboot-dummy_bsp
Target Information

This Board Support Package is compiled to run on the following target
Hardware Specification: B:\Design\cores\2017.2\design\TEOT12\test_board\workspace\sdk\msys_wrapper_hw_platform_O\system.hdf

oo Properties for uboot-dummy = B
type fiter text Settings M
» Resource
“
Builders
4 C/Ca Build Configuration: | Debug [ Active ] || Manage Configurations.
Build Variables swe
Environment
Legging ) Tool Settings | Bl Devices| . Build Steps | I Build Artifact | [ Binary Parsers | @ Emor Parsers
Settings
Tool Chain Editor Pre-build steps
» C/Cer General Command:
Project References v
Run/Debug Settings Descrption
v
Post-build steps
Command:
mb-objcopy -O srec u-boot.ef u-boot.srec v
Deseription:

4 Target Connections &2 &£ =0
make -——no-print-directory post-build
mb-objcopy -0 srec u-boot.elf u-boot.srec

. (= Hardware Server
(> Linux TCF Agent

> & QEMU TefGdbClient 'Invoking: MicroBlaze Print Size'

mb-size .elf  |tee ™ Lelf.sizen
text  data bas dec hex filename
3894 412 3110 7416  1cf8 uboot-dumy.elf

'Finished building: uboot-dummy.elf.size'

4. Press Apply or regenerate project
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