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1 Concept

1.1 Introduction

This document is a general guide to use the SSE-310 MPS3 BSP pack. The CMSIS pack is to be used with the
Corstone®-310 platform MPS3 FVP model or AN555 FPGA (AN555: Arm Corstone™ SSE-310 with Cortex®-M85
and Ethos™-U65: Example Subsystem for MPS3). The pack contains necessary source files, a linker script file, and
a specification document to kick-start development for the Corstone-310 MPS3 platform, and a reference secure
side Blinky example to enable a user to understand uVision and IAR project configuration. The pack also provides a
System View Description (SVD) file for the platform to be used with the uVision and IAR debugger. This document
specifies system prerequisites and explains how to build and run the reference Blinky example on the SSE-310
MPS3 FVP model and on the AN555 FPGA.

Terms and Abbreviations:

Terms Meaning

BSP Board Support Pack

FVP Fixed Virtual Platform

FPGA Field Programmable Gate Array
VIO Virtual /0

1.2 Prerequisites

e Developement IDEs:
Minimum Keil MDK v5.38a or IAR Embedded Workbench v9.40,

e GCC GNU Compiler:
GNU Arm Embedded Toolchain Arm GCC (Version 11.3 or newer),

e FVP model:
Corstone SSE-310 MPS3 FVP model (tested on Version 11.22.35),

e MPS3 FPGA:
AN555: Arm Corstone™ SSE-310 with Cortex®-M85 and Ethos™-U65 Example Subsystem for MPS3 FPGA
(tested on Version 3.0).

¢ Python version 3.9 for VIO examples

Download Python3.9 like the following on Ubuntu if the version at apt is not working:

$ sudo apt-get update && sudo apt-get upgrade

$ sudo apt-get install -y make build-essential libssl-dev zliblg-dev libbz2-dev
libreadline-dev libsqlite3-dev wget curl 1lvm libncurses5-dev libncursesw5-dev xz-
utils tk-dev liblzma-dev tk-dev

$ wget https://www.python.org/ftp/python/3.9.18/Python-3.9.18.tgz
$ tar xzf Python-3.9.18.tgz
$ cd Python-3.9.18

$ ./configure -enable-optimizations
$ make -j "$(nproc)"
$ sudo make altinstall



https://www.keil.com/update/sw/mdk/5.38a
https://www.iar.com/products/architectures/arm/iar-embedded-workbench-for-arm/
https://developer.arm.com/downloads/-/gnu-rm
https://developer.arm.com/tools-and-software/open-source-software/arm-platforms-software/arm-ecosystem-fvps
https://developer.arm.com/tools-and-software/development-boards/fpga-prototyping-boards/download-fpga-images

1.3 Documents
1. Corstone-310 FVP Technical Overview: contains overview of the FVP and its features.

2. Arm Corstone™ SSE-310 with Cortex-M85 and Ethos™-U65: Example Subsystem for MPS3: contains overview
of the FPGA and its features.

3. Arm Corstone SSE-310 Subsystem Technical Reference Manual: contains the specification of the architecture
of the subsystem, description of several interfaces (address, data width, clock/power/reset domain), functional
description of the components.

SSE-310 MPS3 BSP Pack contains additional documentation in the "Documents" folder.




2 Installing the Pack

2.1 Keil MDK

Install ARM: :V2M MPS3 SSE 310 BSP using the Pack Installer. (Find:

Project > Manage > Pack Installer) The

pack can be browsed by selecting SSE-310-MPS3 device under ARM Cortex M85 Devices.

File Packs Window Help
e\ Device: ARM - SSE-310-MPS3_FVP

Al Devices | Boaras | b| (4l Packs | Examples | ]
Search: - X Pack Action Description
Device /| Summary [=)-Device Specific 1Pack S5E-310-MPS3_FVP selected =
% ARM Cortex M35P 4 Devices ;I ; 4 Install RM V2M-MPS3 Beard Suppert PACK for C
“% ARM Cortex M55 2 Devices (- Generic acks
4% ARM Cortex M35 3 Devices [#-Arm-Packs:PKC511 @ Install OASIS PKCS #11 Cryptegraphic Token Interf—!
: Dhacnsoc T YT TR VL LT AT - T VIRV T-X- 1Y [#-Arm-Packs:Unity @ Install Unit Testing for C (especially Embedded Sol
£1 SSE-310-MPS2 ANSSS ARM Cortex-MB85, 25 MHz. 28800 kB RAM #-ARM:AMP @ Install Software components for inter processor cc
€3 555_310_Mp53_;zvp ARM Cortex-M85, 25 MHz, 28800 kB RAM [+ -ARM:Arm-2D _ﬁ Install A 20 graphic library eptimized for Cortex-h
—— T FoEaTE [+ -ARM:CMSIS ! Up to date [ CMSIS (Common Micracontroller Software
42 ARM SC300 1 Device [+ -ARM:CMSIS-Compiler @ Install CMSIS Compiler extensions for Arm Compi
“% ARMvS-M Baseline 3 Devices [ -ARM: CMSIS-Driver ! Up to date | CMSIS Drivers for external devices
%5 ARMvE-M Mainline 10 Devices [ [+ ARM:: CMSIS-Driver_Validation _@ Install CMSIS-Driver Validation
“5 ARMVE.1-M Mainline 1 Device [+ -ARM:CMSIS-DSP _ Update CMSIS Embedded Compute Library
R BrainChip 1 Device [+ -ARM: CMSIS-FreeRTOS _@ Install Bundle of FreeRTOS for Cortex-M and Corte
[ % Crmsemicon 75 Devices [ -ARM:CMSIS-NN ! Update CMSIS MN software library of efficient neur
[ # Cypress 938 Devices - ARM: CMSIS-RTOS Validation 4 Deprecated | CMSIS-RTOS Validation
e Dialeg Semiconductor 20 Devices [ -ARM:CMSIS-View _@ Install Debugger visualization of software events a
W ELAN 1 Device - ARM:DMA350 @ Uptodate | Pack for the DMA350 drivers,
W% EMD 35 Devices [ Armz:ethos-u-core-driver & Install Device Driver for the Arm(R) Ethos(TM)-U b
¥ FMSH 11 Devices =) fleL _ | _’|:|

Ready

[ |ONLINE

Figure 1: Selecting ARM: :V2M MPS3 SSE 310 BSP using uVision Pack Installer

2.2

IAR Embedded Workbench

Install ARM: :V2M MPS3 SSE 310 BSP using the CMSIS-Pack Manager.

(Find:

Project > CMSIS-Pack Manager)

The pack can be browsed by selecting SSE-310-MPS3 device under ARM Cortex M85 Devices.

> ¥ ARMSC300
> 4% ARMvE-M Baseline

1 Device

1 Device

> % wolfSSLwolfSSL

» 5 NXPWIRELESS_WPA_SUPPLICANT g Install= Software Pack for wireless.wpa_supplicant

. IAR Embedded Workbench CMSIS Manager - o
Flle Edit Sezch CMSISM Window Hel
File Edit Search CMSISManager Window Help Elle  Edit Sear enager Sindow Qe
Qi Q mle e ML A M= aQ mle
B Devices B Boards [ Bxamples &) Console FE By |/®3 =0
= O @ Packs = g
% Search Pack
Bl @
‘ | Pack Action Description
Search Device
S 1oack 210D e
Device Summal > ARM.VZM_MPS3_SSE_210_BSP Install ARM V2M-MPS32 Beard Support PACK for CoreLink SSE-310 - TrustZone
ry P
« @ ARM 38 Devices o eSO e PEeRE MY JE e TS Y e ROV eFE e YS T O
) % ARM Cortex A5 1 Device > % ARM.CMSIS CMSIS (Comman Microcantroller Software Interface Standard)
5 ARM Cortex A7 | Device > % ARM.CMSI5-FreeRTOS ¢ Install Bundle of FreeRTOS for Cortex-M znd Cortex-A
2 > % ARM.DMA350 € Upiodaie . Pack for the DMA3SO drivers,
> 4 ARM Cortex A9 1Device > % NXP Component_0S_Abstraction_Leiy. Install Software Pack for osa
> i ARM Cortex MO 1 Device > % NXP EDGEFAST_BT_BLE [z Install+ Software Pack for edgefast_bluetooth
» ¥ig ARM Cortex MO plus 2 Devices > i NXP FATFS & Install Software Pack for fatfs
> 15 ARM Cortex M1 1 Device > % NXP FREERTOS-KERNEL [ Install Software Pack for freertos-kernel
> g ARM Cortex M3 1Device > B NXPISSDK (&2 Install Software Pack for issdk
> % ARM Cortex M4 2 Devices > % NXP LITTLEFS s Install Software Pack for littlefs
> % ARM Cortex M7 3 Devices > % NXPLWIP € Install Software Pack for lwip
> %% ARM Cortex M23 2Devices > % NXP MBEDTLS Install=__ Software Pack for mbedtls
5 %% ARM Cortex M33 4 Devices > 5 NXP Middleware s NXP Kinetis SDK Middleware Software Pack
> %2 ARM Cortex M35P 4 Devices > % NXPMMCAU Software Pack for mmcau
) % ARM Cortex M55 2 Devices > % NXP Mutticore NXP Kinetis SDK Multicore Software Pack
© 45 ARM Cortex M85 2 Devices > % NXP.SDMMC Software Pack for sdmme
> % NXPUSE Software Pack for ush.
4 > % NXP.USB_PD & Install Software Pack for usb_pd
MPS3_ANS35 5 s NXPWIFI Install=.__ Software Pack for wifi

¢ Install Light weight SSL/TLS and Crypt Library for Embedded Systems

Figure 2: Selecting ARM: :V2M MPS3 SSE 3160 BSP using IAR CMSIS-Pack Manager



3 Blinky example: Keil MDK

You can see the example’s folder structure under Blinky example tree chapter.

3.1 Import

Copy the Blinky project using the Pack Installer. The example project can be found by searching and selecting
V2M-MPS3-SSE-310-FVP Board under the Boards section.

4% Pack Installer - - [m]

File Packs Window Help
;e" Device: ARM - 55E-310-MPS3_FVP

ﬂl/ Devices || Boards | | [4|f Packs § Examples | b
Search: = 372 [ Show examples from installed Packs only
Device /| Summary Example Action Description
% ARM Cortex M35P 4 Devices Alff| - Brinky vam-mps3-sse-210) Coj linky example for SSE310
¥ % ARM Cortex M35 2 Devices " Vig (V2M-MPS3-55E-210) Coj Vio example for SSE310
=% ARM Cortex M85 3 Devices
. ARMCMEs ARM Cortex-15 10 iz 256 kB RAM, 4 WB ROM
A SSE-310-MPS3_ANS55 ARIM Cortex-M85, 25 MHz, 28800 kB RAM
£ SSE-210-MPS3_FUP ARIM Cortex-M25, 25 MHz. 28800 kB RAM
1 Device
A% ARM 5C300 1 Device
% ARMVE-M Baseline 3 Devices
% ARMvE-M Mainline 10 Devices =
%2 ARMVE.1-M Mainline 1 Device
[ % BrainChip 1 Device
[#- # Cmsemicon 75 Devices
(e @ Cypress 938 Devices
[ # Dialog Semiconductor 20 Devices
F % ELAN 1 Device
F % FMD 35 Devices
% FMSH 11 Devices [ | |
Ready [ ONLINE
Figure 3: Keil MDK: Importing Blinky example
.
3.2 Build

3.2.1 Building with ARMCLANG

Once copied, open the example if it is not already opened, then select target ARMCLANG and click on Build.

3.2.2 Building with GCC

If you wish to compile the example using the GNU Arm Embedded Toolchain Arm GCC then select target GCC and
click on Build. If the build fails, it is possible that you don’'t have the proper GNU compiler installed, or the specified
installation folder does not match the one that you have. In this case please open the Manage Project ltems window
and set the GNU compiler to its proper installation directory. (Find: GCC (Target) > Manage Project Items)

Supported toolchain versions are GNU Arm Embedded Toolchain Arm GCC version 11.3 or newer.



https://developer.arm.com/downloads/-/gnu-rm

K3 Cirepoluvision\uv_testings\Examples\blinky36_300\Blink\ARM\Blinky.uvprojx - pVision [Non-Commercial Use License]

File Edit View Project Flash Debug Peripherals Tools SVCS Window Help

R IR Y | [ B mom | = E L B _stoout CERe @
S OE e | ¥ e v;&mﬂﬁ‘}@
Project o3 AEp— i o
=% Project: Blinky Manage Project ltems
B-gF GCC
£3 Eample o Folders/Extensions cksl Praject Info/La) .=,r|
[J Documentation Development Tool Folders: Default File Extensions:
: CMSIS T Use Settings from TOOLS.INI: C Source: ['©
. CMSI5 Driver Tool Base Folder: [CAKSIv5\ARI Ces Source: [ opp
Device e ———
;- |CoKeil_v5ARMABIN i QPO “a
@ Native Driver Lk i Asm Source: |'s" s "2
INC: Object: |*obi; o ]
Lig: by [
Regfile: Document: | tet: “h; “inc; “md -
I~ Use ARM Compiler "ARMCLANG" .
Setup Default ARM Compiler Version |
¥ Use GCC Compiler (GNU) for ARM projects
Prefix: [smone-eabi- Folder ||c \Program Files (<86)\GNU Am Embedded Toolchain'10 ..

Figure 4: Keil MDK: Selecting GNU compiler

3.3 Run and Debug

This section explains how to run the Blinky example on the Corstone SSE-310 FVP model. First, download and
install the SSE-310 FVP from the link provided in the Prerequisites section.
To run and debug the example using the FVP inside the uVision software, follow the steps below.

1. In the project section right click on the ARMCLANG/GCC target and click on "Options for Target".

% Clrepo\uvisiomuv_testings\Examples\blinky36_2105Blinky\ARM\Binky.

File Edit Wiew Project Flash Debug Peripherals Tools SVCS
NS @ & Rl | | orm o
2 | @ - 0] | armcianc -
Project o ﬁ systimer_armva-m_tim
=% Praject: Blinky | 1E/
g ARM —
B3 B ;2\ Options for Target "ARMCLANG ... Al+F7
03 Do Add Group...
h : "Er\‘ ﬁ Manage Project Items...

Figure 5: Keil MDK: Open target options

2. Click the Debug tab to open the debug settings. Then in the drop-down selection for the debugger, select "Models
ARMv8-M Debugger", then click the Settings button next to it.

W Options for Target 'GCC'

Device I Targetl Output I Listing I User I CcC I .Hssernblerl IJnkerUtiIities I
" Use Simulator  with restrictions Settings | & Use: IM""de's ARMvE-M Debugger v |fl Settings
[~ Limit Speed to Real-Time

Figure 6: Keil MDK: Changing project Debugger



3. Open the "Models ARMv8-M Target Driver Setup" box and browse to the FVP Corstone SSE-310 Ethos-U65
executable which is present inside the installation directory. Click OK and save the changes.

Models ARMwvE-M Target Driver Setup

Debug ]

(% Use: Launch Simulation
Command: |C:\Program Files"ARM\FVP_Corstone_S55E-310%models"Win64_VC2015\FVP_Corstone_SSE-310_Ethos lIl

Arguments:

Figure 7: Keil MDK: Setting FVP

4. Build the target if it is not built, and then click the Debug button at the top to start a Debug session.

W Cirepoluvision\uv_testings\Examples\blinky36_310\Blinky\ARM\Blinky.uvprojx - pVision [Non-Commercial Use License]

File Edit View Project Flash Debug Peripherals Tools SVCS Window Help

L EIREYLY \ (= [2= =/ /2| B _staout v:ﬂ, s a-|[@)
B -] W eec PR RN

Figure 8: Keil MDK: Running and Debugging the example

The FVP window should pop up with code stopped at the entry breakpoint. On starting code execution, the LEDs in
the FVP display can be seen to blink cyclically. You can use the debugger to stop, step, and set breakpoints inside
the code.

3.4 Run - Terminal

After building the target, you can launch the FVP from the terminal, using the command:
<path to fvp>/FVP Corstone SSE-310 Ethos-U65.exe -a <path to axf>/Blinky.axf

3.5 Run-FPGA

After building the Blinky example, locate the Blinky.axf in the project output folder. To create binary file for the FPGA,
the fromelf utility can be used, which is by default, located in the Keil install directory
(C:/Keil v5/ARM/ARMCLANG/bin/fromelf.exe).

If you have are using a revision B board, use the HBIO309B directory. The examples are only
verified on the revision C boards.

For the Blinky example, use this command:
fromelf.exe -bincombined -output Blinky.bin Blinky.axf

Copy the binary to the FPGA’s SD card (x:/SOFTWARE) and set the address in images.txt
(x:/MB/HBIO309C/AN555/images.txt) to 0x00000000, then restart the FPGA.

IMAGEOADDRESS: 0x00000000 ;
IMAGEOUPDATE: AUTO ;
IMAGEOFILE: /SOFTWARE/Blinky.bin ;

In the IDE, in the "Options for Target...", in the Debug tab, select "CMSIS-DAP ARMv8-M Debugger". Depending on
your setup, you can also use "ULINK Pro ARMv8-M Debugger". Click Settings.



W Options for Target 'ARMCLANG'

Device I Targetl Output I Listing I User I C/C++ {.P;C'E]I Asm I IJnkerI Debug IU[iI'rtiesI
 Use Simulator with restrictions Settings | 'G Use: ICMSIS-DAP ARMvE-M Debuggll

[~ Limit Speed to Real-Time

¥ Load Application at Startup ¥ Run to main{) ¥ Load Application at Startup v Run to main()

Initialization File: Initialization File:

| Bl = |

Figure 9: Keil MDK: Changing project Debugger

Make sure that on Debug tab, at Debug section, Reset after Connect is checked and Reset is set to Autodetect.

Debug |Tra::e I Flash Downloadl Pack I

—CMSIS-DAP - JTAG/SW Adapter— —SW Device
I LI Error | Move

SWDIO Mo Debug Unit Device found
Serial No: I
D
Firmware Wersion: I il
¥ swl F'orlZISW _l {% Autamatic Detection IDCODE: I

" Manual Configuration Device Mame: |
Ma:Uodc:I‘IMHz vl

pdd | Delete | | Update | P

El=

[

— Debug
Connect & Reset Options

Cache Options Download Options

Reseat: I vl ¥ Cache Code [~ Verify Code Download

¥ Cache Memary [~ Download to Hash

[” Stop after Reset

| ok || cancal | Help

Figure 10: Keil MDK: "CMSIS-DAP ARMv8-M Debugger" settings

Verify that in the Flash Download tab, "Do not Erase" is selected and none of the checkboxes are checked. In the
Pack tab, Enable is unchecked. Click OK.

CMSIS-DAP ARMvE-M Target Driver Setup CMSIS-DAP ARMvE-M Target Driver Setup

Debug | Trace | Flash Download  Pack

Download Function Debug Description

Lopp © Erase Ful Chip § ™ Program Pack: ARM V2M_MPS3_SSE_310_BSP.120
[ Verfy

[ Reset and Run [™ Enable Flash Sequences

Figure 11: Keil MDK: "CMSIS-DAP ARMv8-M Debugger" settings - Flash Download and Pack

Then at "Utilities" tab, make sure that "Update Target" before Debugging is unchecked.



W Options for Target 'ARMCLANG'

Device I Targetl Output I Listing I User I C/C++ {.P;CG]I Asm I Linker I Debu

Configure Flash Menu Command
% Use Target Driver for Flash Programming ¥ Use Debug Driver

— Use Debug Driver — Settings | I [ Update Target before Debugging I
it File: J Edt... |

Figure 12: Keil MDK: Uncheck "Update Target" on "Utilities" tab in uVision

Click the debug button at top to start a debug session.

W Cirepoluvision\uv_testings\Exam ples\blinky26_310\Blinky\ARM\Blinky.uvprajx - uVision [Non-Commercial Use License]

File Edit View Project Flash Debug Peripherals Tools SVCS Window Help

MA@ & oa| \ | | =25 /= 45| B _stoou e a-| Y NI
& E B @ | W e LR AR e Y@

Figure 13: Keil MDK: Running and Debugging the example

After connection, reset is only possible when the target is running. If you wish to reset the target, make sure to run

C:I

Figure 14: Keil MDK: Reset button



4 Blinky example: IAR Embedded Workbench

You can see the example’s folder structure under Blinky example tree chapter.

4.1 Import
To import the project,
1. Create a new workspace, (File > New Workspace)
2. Open "CMSIS-Pack Manager" and chose a workspace folder, (Project > CMSIS-Pack Manager)
3. Select the SSE-310-MPS3 on the Device tab,
4. Import the "Blinky (V2M-MPS3-SSE-310-FVP)" example on the Examples tab.

<. |AR Embedded Workbench CMSIS Manager

File Edit Search CMSIS Manager Window Help

P—"— a glle

= 0 @ Pracks M Devices B BoardsI % Examples X Console 3] Error Log = B
;« Only show exsmples from installed packs | & & [ pxg (| @ §

Search Example

Example Action Description
Blinky (V2M-MPS3-SSE-310-FUP) !Im port Blinky example for SSEI10 FYP.
Vio (V2M-MPS3-SSE-310-FVP) AT o example for SSE310 FVP.

Figure 15: IAR EW: Importing the Blinky example

The example is only shown when the proper pack or menu is selected.

4.2 Build

To build the example click on the "Make" button, or press "F7".

k3 - |AR Embedded Workbench IDE - Arm 9.40.1

Eile Edit View Project Simulator Tools Window Help

 NLOLRELE L B DG SsQosescoo>nn dels0  N:at

Workspace v 0 X

|Debug v|

Figure 16: IAR EW: Building the Blinky example

10



4.3 Run and Debug

This section explains how to run the Blinky example on the Corstone SSE-310 FVP model. First, download and
install the SSE-310 FVP from the link provided in the Prerequisites section.
To debug the example inside the IAR Embedded Workbench software, follow the steps below.

Start up the FVP with a CADI server:
<path _to fvp>/FVP _Corstone SSE-310 Ethos-U65.exe -S

Set up the debugger inside IAR:

Open the project Options, by clicking on the root file in the Workspace and then selecting it from the Project menu
item. (Project > Options)

Select the Debugger in the Category list and select CADI as Driver on the Setup tab.

Options for node "Blinky”

Category: Factory Settings

General Options

Static Analysis

Runtime Checking
C/C++ Compiler Setup Pownload Images Multicore Authentication Extra Options Plugins
Assembler
QOutput Converter Driver 8 Run to
Custom Build rcm'
Linker

; Setup macros
Debugger I [ Use macro file(s)
w

CADI
CMSIS DAP

——

main

Figure 17: IAR EW: Selecting Debugger

You can select the desired CADI server in the CADI Category if there are more than one you wish
to use. Otherwise, it can be left empty.

To run the debugger click on the "Download and Debug" button.

0>D|j n.'E ';gl?n;

m_drv.c Driver_USART.c  stdout_USART.c Driver_USART.

Figure 18: IAR EW: Running the example with CADI server

4.4 Run - Terminal

After building the target, you can launch the FVP from the terminal, using the command:
<path to fvp>/FVP Corstone SSE-310 Ethos-U65.exe <path to bin>/Blinky.out

11



4.5 Run-FPGA

Before building the Blinky example activate the Output Conversion. Open the project Options, by clicking on the root
file in the Workspace and then selecting it from the Project menu item.

Select the "Output Converter" Category, check in the "Generate additional output" checkbox and select the "Raw
binary" output format.

(Project > Options > Output Converter > OQutput format)

Options for node

Category: Factory Settings
General Options
Static Analysis
Runtime Checking
Output

I @ Generate additional cutput I

I Raw binary I

Debugger

Qutput file
Simulator [ Ovemide default
CADI
CMSIS DAP Blinky.bin
E2/E2 Lite
GDE Server

Figure 19: IAR EW: Building binary file

Copy the binary to the FPGA’s SD card (x:/SOFTWARE) and set the address in images.txt
(x:/MB/HBIO309C/AN555/images.txt) to 0x00000000, then restart the FPGA.

IMAGEOADDRESS: 0x00000000 ;
IMAGEOUPDATE: AUTO ;
IMAGEOFILE: /SOFTWARE/Blinky.bin ;

To debug the project:

1. Select the "CMSIS DAP" Driver, and connect to the running example afterwards.
(Project > Options > Debugger > Setup > Driver)

2. Click on "Run and Debug".

If you have are using a revision B board, use the HBIO309B directory. The examples are only
verified on the revision C boards.

Options for node "Blinky™

Category:

Factory Settings
General Options

Static Analysis

Runtime Checking
C/C++ Compiler ownload Images Multicore Authentication Extra Options  Plugins
Assembler
Output Converter Dnver BRunto

Custom Buid CMSIS DAP main
Linker

il 1 Setup macros

Debugger I "1 Use macro file(s)

CADL
QMSIS DAP
E2/E2 Lite

—

Figure 20: IAR EW: Select "CMSIS DAP" Debugger for MPS3 FPGA
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5 Vio example: Keil MDK

You can see the example’s folder structure under Vio example tree chapter.

To run this example you need FVP version 11.23 or higher!

5.1 Import

Copy the Vio project using the Pack Installer. The example project can be found by searching and selecting v2M-
MPS3-SSE-310-FVP Board under the Boards section.

4% Pack Installer - - [m]

File Packs Window Help
e‘ Device: ARM - 55E-310-MPS3_FVP

ﬂl/ Devices m Boards ] ﬂ ﬂl/ Fa(ks/r Examples } M
Search: = 372 | Show examples from installed Packs only
Teres A Eermie Action | Description
% ARM Cortex M35P 4 Devices Alf|| - Brinky vam-mps3-sse-210) linky example for SSE310
8 ARM Cortex M35 2 Devices . Vig (V2M-MPS3-55E-310) Ig Copy i example for SSE310
=% ARM Cortex M85 3 Devices
] AR Comerahas 10 Wbz 256 KB RAM 4 MR RON
€3 SSE-310-MPS3_ANS55 ARIM Cortex-M85, 25 MHz, 28800 kB RAM
|8 sse-310-Mps3_FvP ARIM Cortex-M85, 25 MHz. 28800 kB RAM
—
%5 ARM SC300 T Device
% ARMvE-M Baseline 3 Devices
4% ARMvE-M Mainline 10 Devices —
%2 ARMVE.1-M Mainline 1 Device
[ # BrainChip 1 Device
(¢ # Cmsemicon 75 Devices
[ @ Cypress 938 Devices
- % Dialog Sermiconductor 20 Devices
B % ELAN 1 Device
% FMD 35 Devices
- FMSH 1 Devices ||| K1 | |
Ready [ ONLINE
Figure 21: Keil MDK: Importing the Vio example
.
5.2 Build

5.2.1 Building with ARMCLANG

Once copied, open the example if it is not already opened, then select target ARMCLANG and click on Build.

5.2.2 Building with GCC

If you wish to compile the example using the GNU Arm Embedded Toolchain Arm GCC then select target GcC and
click on Build. If the build fails, it is possible that you don’t have the proper GNU compiler installed, or the specified
installation folder does not match the one that you have. In this case please open the Manage Project Items window
and set the GNU compiler to its proper installation directory. (Find: GCC (Target) > Manage Project Items)

Supported toolchain versions are GNU Arm Embedded Toolchain Arm GCC version 11.3 or newer.
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| B3 CArepotuvision\uv_testings\Examples\blinky36_300\Blinky\ARM\Blinky.uvprojx - pVision [Non-Commercial Use License
File Edit View Project Flash Debug Peripherals Tools SVCS Window Help

S H@| 4 o’ | | | &= = | B _staout FEX AN

H - %8| occ | & - g
o =

4
B |
T @

Project
=% Project: Blinky
B GCC
[ Example
[ Documentation Development Tool Folders: Default File Extensions:
g Chst> Il C Sourge: | €
@ CMSIS Driver Tool Base Folder- |C"-Ke\|_v5'-ARM'- Cor Source: [Fomm
Device
;- |CoKeil_v5ARMABIN i e p———
@ 4 Native Driver BN | : Asm Source: |'s"; “src: 2
L& ‘ Object: |"obi; "o
e ‘ Library: |"lib
Regfile: \ Document: |“td; “h; “inc; “md l
[~ Use ARM Compiler "ARMCLANG"

Setup Default ARM Compiler Version

¥ Use GCC Compiler (GMU) for ARM projects

Prefix: |Errn-nune-eab\- Folder: IlC “Program Files (x86)\GNL Am Embedded Toolchain\10 I
Cancel Help

Figure 22: Keil MDK: Selecting GNU compiler

5.3 Run and Debug

This section explains how to run the Blinky example on the Corstone SSE-310 FVP model. First, download and
install the SSE-310 FVP from the link provided in the Prerequisites section.

The VIO example might not work with newer Python versions. To run the example use version
Python3.9.x.

To run and debug the example using the FVP inside the uVision software, follow the steps below.

1. Download arm_vio.py, like the following:
PS > wget https://github.com/ARM-software/AVH/raw/main/interface/python/arm vio.py -OutFile arm vio.py
Then uncomment the #verbosity = logging.DEBUG line in it.

verbosity = logging.DEBUG

Figure 23: Keil MDK: Setting debug mode in arm vio.py

2. Set environmental variables:

On Windows:

PS > $env:PYTHONHOME = 'C:/Users/<user>/AppData/Local/Programs/Python/Python39’
On Linux:

$ export PYTHONPATH=/usr/local/lib/python3.9:/usr/local/lib/python3.9/1ib-dynload
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2. In the project section right click on the ARMCLANG/GCC target and click on "Options for Target".

W CArepo\uvision\uv_testings\vio2\vio.uvprojx - pVision

File Edit View Project Flash Debug Peripherals Tools SVCS

NEH@ s D@&[9 || |
£ E B - 0] ¥ armaane FJN -
Project L = | ] mainc @ |
=% Project: vio 68
=45 ARMCLANG £
2-E5 Exar gﬁ\ Options for Target 'ARMCLANG' ... Alt+F7
J Add Group...
=g Doc

; ﬁ Manage Project ltems...

Figure 24: Keil MDK: Open target options

3. Click the Debug tab to open the debug settings. Then in the drop-down selection for the debugger, select "Models
ARMv8-M Debugger", then click the Settings button next to it.

W Options for Target 'GCC'

Device ] Target] Output ] Listing ] User ] cC ] Assernbler] UnkerUtiIities ]

(" Use Simulator  with restrictions Seftings | | ©* Use: Imodeh ARMyE-M Debugger ﬂl Settings I ‘

I Limit Speed to Real-Time

Figure 25: Keil MDK: Changing project Debugger

4. Open the "Models ARMv8-M Target Driver Setup" box and browse to the FVP_Corstone SSE-310 Ethos-U65
executable. Set the "Arguments” to the arm_vio.py container folder. (Like: -C mps3 board.v path=C:\repo\vio)

Click OK and save the changes.

Models ARMwE-M Target Driver Setup

Debug ]

(* Use: Launch Simulation
Command: |C:\Program Files"ARM'\FVF_Corstone_SSE-310\models"Winb4d_VC 2015 FVP_Corstone_SSE-310_Ethos D

Arguments: |—C mps3_board v_path=C:repo‘wio

Figure 26: Keil MDK: Setting FVP

5. Build the target if it is not built, and then click the Debug button at the top to start a Debug session.
The FVP window should pop up with code stopped at the entry breakpoint. You can use the debugger to stop, step,

and set breakpoints inside the code.

If the example is running, you should see the numbers incrementing both on the serial, and inside the running
arm_vio.py script that you see in the MDK. (see: Keil MDK: Running Vio Example output)
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£x- |

Terminal

(_ARMCC_VERSION >= 6010050)
e

VGA Display

02
000010230

\n, vioGetvalue (0)):

& 0] ca stack - tocals

Location/Vlue Tipe
x1000TEIC

x000003€8

5t sreakbissbic SreakEnabie BreakKill Breskiist SreakSes BreakAccess COVERAGE COVIOFILE DEFTVE DR | Gicasia - toais

Viogels ARMIM Debugger _ Debug: Secure _ CPU:Secure 11 253.45653320 sec_ LATGH

Figure 27: Keil MDK: Running Vio Example output

5.4 Run - Terminal

1. Download arm_vio.py, like the following:
PS > wget https://github.com/ARM-software/AVH/raw/main/interface/python/arm vio.py -OutFile arm vio.py
Then uncomment the #verbosity = logging.DEBUG line in it.

verbosity = logging.DEBUG

Figure 28: Keil MDK: Setting debug mode in arm vio.py

2. Set environmental variables to run the example:

On Windows:

PS > $env:PYTHONHOME = ’'C:/Users/<user>/AppData/Local/Programs/Python/Python39’
On Linux:

$ export PYTHONPATH=/usr/local/lib/python3.9:/usr/local/lib/python3.9/1ib-dynload

3. Execute the Example with the following command:
PS > <path to fvp>/FVP _Corstone SSE-310 Ethos-U65.exe -a <path to axf>/Vio.axf
-C mps3 board.v _path=<path to arm vio.py folder>

The VIO example might not work with some newer Python versions. To run the example use version
Python3.9.x.
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6 Vio example: IAR Embedded Workbench

You can see the example’s folder structure under Vio example tree chapter.

6.1 Import
To import the project,
1. Create a new workspace, (File > New Workspace)
2. Open "CMSIS-Pack Manager" and chose a workspace folder, (Project > CMSIS-Pack Manager)
3. Select the SSE-310-MPS3 on the Device tab,
4. Import the "Vio (V2M-MPS3-SSE-310-FVP)" example on the Examples tab.

<. 1AR Embedded Workbench CMSIS Manager

File Edit Search CMSIS Manager Window Help

= Q ®le

= B @ Packs M Devices BoardsI % Examples % Console ] Error Log = B8
;« Only show examples from installed packs | & & (% fug (V7| (@ §

Search Example

Example Action Description

Blinky (V2M-MP53-55E-310-FVP) mooxt Blinky example for SSE310 FVP.
Vio (V2M-MPS3-S5E-310-FVP) | € Import_ lio example for SSE310 FvP.

Figure 29: IAR EW: Importing the Vio example

The example is only shown when the proper pack or menu is selected.

6.2 Build

To build the example click on the "Make" button, or press "F7".

k3 - |AR Embedded Workbench IDE - Arm 9.40.1

Eile Edit View Project Simulator Tools Window Help

 NLOLRELE L B DG SsQosescoo>nn dels0  N:at

Workspace v 0 X

|Debug v|

Figure 30: IAR EW: Building the Vio example

17



The VIO example might not work with newer Python versions. To run the example use version
Python3.9.x.

6.3 Run and Debug

This section explains how to run the Vio example on the Corstone SSE-310 FVP model. First, download and install
the SSE-310 FVP from the link provided in the Prerequisites section.

To debug the example inside the IAR Embedded Workbench software, follow the steps below.

Download arm_vio.py, like the following:
PS > wget https://github.com/ARM-software/AVH/raw/main/interface/python/arm vio.py -OutFile arm vio.py
Then uncomment the #verbosity = logging.DEBUG line in it.

verbosity = logging.DEBUG

Figure 31: IAR EW: Setting debug mode in arm vio.py

Set environmental variables:

On Windows:

PS > $env:PYTHONHOME = ’'C:/Users/<user>/AppData/Local/Programs/Python/Python39’
On Linux:

$ export PYTHONPATH=/usr/local/lib/python3.9:/usr/local/lib/python3.9/1ib-dynload

Start up the FVP with a CADI server:
<path to fvp>/FVP Corstone SSE-310 Ethos-U65.exe -S -C mps3 board.v path=<path to arm vio.py folder>

Configure the debugger inside IAR:

Open the project Options, by clicking on the root file in the Workspace and then selecting it from the Project menu
item. (Project > Options)

Select the Debugger in the Category list and select CADI as Driver on the Setup tab.

Options for node “Blinky”

Category: Factory Settings

General Options

Static Analysis

Runtime Checking
C/C++ Compiler Setup Pownload Images Multicore Authentication Extra Options Plugins
Assembler
Output Converter Driver ® Run to

Custom Build rCAD' i
Linker

; Setup macros
Debugger I Use macro file(s)

CADI
CMSIS DAP

—

Figure 32: IAR EW: Selecting Debugger
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You can select the desired CADI server in the CADI Category if there are more than one you wish
to use. Otherwise, it can be left empty.

To run the debugger click on the "Download and Debug" button.

u>[al_l H.'E "—El?u;

i

m_drv.c Driver_ USART.c stdout_USART.c Driver_USART.

Figure 33: IAR EW: Running the example with CADI server

6.4 Run - Terminal

1. Download arm_vio.py, like the following:
PS > wget https://github.com/ARM-software/AVH/raw/main/interface/python/arm vio.py -OutFile arm vio.py
Then uncomment the #verbosity = logging.DEBUG line in it.

verbosity = logging.DEBUG

Figure 34: IAR EW: Setting debug mode in arm vio.py

2. Set environmental variables to run the example:

On Windows:

PS > $env:PYTHONHOME = 'C:/Users/<user>/AppData/Local/Programs/Python/Python39’
On Linux:

$ export PYTHONPATH=/usr/local/lib/python3.9:/usr/local/lib/python3.9/1ib-dynload

3. Execute the Example with the following command:
PS > <path to fvp>/FVP _Corstone SSE-310 Ethos-U65.exe <path to out>/Vio.out
-C mps3 board.v_path=<path to arm vio.py folder>

The VIO example might not work with newer Python versions. To run the example use version
Python3.9.x.
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7 Attachments

7.1 Blinky example tree

Blinky
"] ARM # Keil MDK Project files
Eg Blinky.uvoptx
Blinky.uvprojx
{i]IAR # IAR Embedded Workbench Project files
Eg Blinky.ewd
Blinky.ewp

" API

Include

led port.h
Source
qﬁ led_port.c

{5 Abstract.txt
{5 Blinky.c
™ Blinky.h

{5 main.c

Figure 35: Blinky examples folder structure

7.2 Vio example tree

Vio
"] ARM # Keil MDK Project files
Eg Blinky.uvoptx
Blinky.uvprojx
] 1AR # IAR Embedded Workbench Project files

Blinky.ewd
Blinky.ewp

™ Abstract. txt

{5 main.c

Figure 36: VIO examples folder structure
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