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Introduction

This document is a general guide to use the SSE-300 MPS3 BSP pack. The CMSIS pack is to be
used with the Corstone-300 platform MPS3 FVP model or AN552 FPGA (AN552: Arm
Corstone™ SSE-300 with Cortex®-M55 and Ethos™-U55: 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-300 MPS3 platform, and a reference secure-side Blinky
example to enable a user to understand uVision project configuration. The pack also provides a
System View Description (SVD) file for the platform to be used with the uVision debugger.

This document specifies system prerequisites and explains how to build and run the reference
Blinky example on the SSE-300 MPS3 FVP model and on the AN552 FPGA.

Prerequisites
e Minimum Keil MDK v5.30
e Download and install Corstone SSE-300 MPS3 FVP model, if you want to run the
examples on the FVP model.
e Download and install AN552: Arm Corstone™ SSE-300 with Cortex®-M55 and
Ethos™-U55 Example Subsystem for MPS3 FPGA files if you want to run the examples
on the FPGA.

Documents

1. Application Note AN552: AN552 is a Single Cortex-M55 FPGA implementation of the
Arm Corstone SSE-300 with Cortex®-M55 and Ethos™-U55 Example Subsystem that
uses SIE-300, SIE-200 components. The application note states which components are
included, the memory map of AN552, details about the FPGA peripherals.

2. Arm Corstone-300 Foundation IP Technical Overview: contains overview of the IP and
its features.

3. Arm Corstone SSE-300 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.

4. The FVP installation contains FVP specific documents.


https://www2.keil.com/mdk5/530
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
https://developer.arm.com/tools-and-software/development-boards/fpga-prototyping-boards/download-fpga-images

Pack Installation - Keil MDK

Install ARM::V2M_MPS3_SSE_300_BSP using the Pack Installer. The pack can be browsed by
selecting SSE-300-MPS3 device under ARM Cortex M55 Devices.

%% Pack Installer

File Packs Window Help
] | Device:  ARM - SSE-300-MPS3
g,l/ Devices || Boards ] | ﬂ/l’ Packs || Examples I b
Search: - X Pack Action Description
Device /| Summary =1 Device Specific 1Pack SSE-300-MP53 selected o
&-“t% ARM Cortex M1 1 Device ;I B p p &% Install ARM V2M-MPS3 Board Support PACK for
w1  ARM Cortex M3 3 Devices Generic 43 Packs
%2 ARM Cortex M4 4 Devices [+-Alibaba: AliOSThings & _Install AlIOS Things software pack
92 ARM Cortex M7 6 Devices #--Arm-Packs:PKCST1 & Install OASIS PKCS #11 Cryptographic Token Ints
5% ARM Cortex M23 3 Devices [#-Arm-Packs:Unity & Install Unit Testing for C (especially Embedded §
%2 ARM Cortex M33 10 Devices [+}-ARM: AMP % Install Software components for inter processor
w42 ARM Cortex M33 MPS3) 3 Devices [+}-ARM: CMSIS ! Up to date || CMSIS (Cortex Microcontroller Software It
42 ARM Cortex M35P 4 Devices [#1--ARN:: CMSIS-Driver ! Update CMSIS Drivers for external devices
=% ARM Cortex M55 I Devices [#--ARM::CMSIS-Driver_Validation & _Install CMSIS-Driver Validation
8 ARMCMSS ARM Cortex-M35, 10 MHz, 256 kB RAM., 4... [#-ARM: CMSIS-FreeRTOS & Install Bundle of FreeRTOS for Cortex-M and Con
ﬁ SSE-300-MPS) _ [+}--ARM:: CMSIS-RTOS_Validation % Install CMSIS-RTOS Validation
NEY S5E_300-MPS2 | ARM Cortex-M355 25 MHz. 1536 kB RAM. ... [*-ARM::mbedClient & _Install ARM mbed Client for Cortex-M devices
%45 ARM SC0DD 1 Device [+--ARM:mbedCrypto @ Install ARM mbed Cryptographic library
59 ARM SC300 1 Device #-ARM:mbedTLS & _Install ARM mbed Cryptographic and SSL/TLS il
-4 ARMvE-M Baseline 3 Devices [#-ARM::minar & Install mbed 05 Scheduler for Cortex-M devices
[]_ﬁg ARMuvE-M Mainline 10 Devices [+--ARM:TFM ! Update+ Trusted Firmware-M (TF-M]) reference im)
%2 ARMvE.1-M Mainline 1 Device [+1--ASM::Filter_Designer @ Install Intuitive graphical FIR/IIR digital filter desi
- @ AutoChips 53 Devices [+-EmbeddedOffice:Flexible_Safety...| ¢ _Install Flexible Safety RTOS
- @ Crmsemicon 22 Devices [#Keil:ARM_Compiler & Uptodate | Keil ARM Compiler extensions for ARM Ci
[ % Cypress 913 Devices [ Keil:iMXRT105x_MWP & Install+ NP i.MX RT 1051/1052 MOK-Middleware
¥ % Dialog Semicenductar 15 Devices [#--Keil:iMXRT1060_MWP & _Install+ MNXP i.MX RT 1061/1062 MDK-Middleware
- @ ELAN 1 Device [*-Keil:iMXRT1064_MWP & _Install+ NXP i.MX RT 1064 MDK-Middleware exarr
. - -
- ? EtaCompute 3 Devices Sl Fl-Keil:lanssan & Install | lanssnn is a C librans far encodina dm:
Ready ’W

Import and build the example Blinky project - Keil MDK

Copy the Blinky project using the Pack Installer. The example project can be found by
searching and selecting V2M-MPS3-SSE-300-FVP Board under the Boards section.

% Pack Installer

File Packs Window Help
e | Board: V2ZM-MPS3-55E-300-FVP

ﬂ DwiceS/VI Boards I M ﬂ PacI(S/VI Examples I ﬂ
Search: mps3 - x |7 Show examples from installed Packs only
Board /| Summary Example Action | Description
=7t All Boards 4 Devices

Blinky (V2ZM-MPS3-S5E-300-FVP) l & Copy |'Blinky example for SSE300 FVP.
TF-M BL2 Test IPC Level 1 (V2M-MPS3-55E-300-FVP) Copy TF-M Regression Test (SSE-300 MP53)
TF-M Test IPC Level 1 (V2M-MPS3-55E-300-FVP) & Copy | TF-M Regression Test (SSE-300 MPS3)

BH v2M-MPS3 (IoT) (HPI-0309E) JOTKit CM33 M...
BH v2m-MPS3-55E-200 (B) SSE-200-MPS3
B p p SSE-300-MPS3

q |
Ready | [onumE

Once copied, open the Blinky project using the uVision and simply build the Target1 listed
inside Project Explorer.




Run and debug Blinky example (FVP) - Keil MDK

This section explains how to run the Blinky example on the Corstone SSE-300 FVP model.
First, download and install the SSE-300 FVP from the link provided in the prerequisite section.

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

Right click on the Target1 and click on “Options for Target ...".

File Edit Wiew Project Flash Debug Peripherals Tools SVCS Window Help

NEBEL@| % @ | | ™ mm R EEE L
2 |2| @' _| %%” Target 1 ~ £\| ﬁ L & A_P @
Project L x|

=% Project: Blinky
s Target1

| ,ﬁ\ Options for Target ‘Target 1'... Alt=F7

Add Group...

Click the Debug tab to open the debug settings. 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 'Target 1'

Devicel Targetl Elutputl Listingl IJzer I C/C++ [.-i'-.EE'-]I Azm I Lirker | Debug | Utilities

i Usge Simulatar  with restrictions 5 ettings |

[T Limit Speed to Real-Time

@ Use [Modsls &RMvBM Debugger _+| [Settings| |

¥ Load &pplication at Startup W Run to main(]

[T (]

¥ Load &pplication at Startup v Fiun to main()
You should have the “Models ARMv8-M Target Driver Setup” box open. Browse to the
FVP_Corstone_SSE-300_Ethos-U55 executable which is present inside the installation

directory.

Models ARMwvE-M Target Driver Setup

Debug |

& lse: Launch Simulation
Command Im Files"\ARM\FWP_Corstone_S5E-300models"\Wingd_VC2017FWP_Corstone_SSE-300_Ethos-U55 exe

Arguments:

Click OK and save the changes.

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

B systmeroarmve m ol B | @ v| e ﬁv| =] v| 4

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.
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Run Blinky example (FVP) - Terminal

After building the target, you can launch the FVP from the terminal, using the command:

<path to fvp>/FVP Corstone SSE-300 Ethos-U55.exe -a
<path to axf>/Blinky.axf

Run and debug Blinky example (FPGA) - Keil MDK

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).

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\AN552\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, Use: “CMSIS-DAP ARMv8-M
Debugger” is selected. Depending on your setup, you can also use “ULINK Pro ARMv8-M
Debugger”.

W Options for Target 'Target 1'

Device I Targetl Outputl Ustingl User I CiC+ {ﬁCG}I Asm I Linker | Debug | Lkilities I

" Use Simulator  with restrictions Settings | ‘  Use: ICMSIS-DAF‘ ARMvE-M Debugg ~| Settings |

[ Limit Speed to Real-Time

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

CMSIS-DAP ARMv8-M Target Driver Setup X
Trace | Flash Download |

CMSIS-DAP - JTAG/SW Adapter SW Device

= =l IDCODE Device Name
SWDIO -
Serial No: [500200000817a 7% © (x4C013477  ARM CoreSight SW-DP |
thwafeVemion;h,O Y I
M swi Pot:[sw +] ; , ok
i | S II
Max Clock: [TMH
z : I o I : ’ AP: |(h00000000
Debug
—Connect & Reset Options - ST DT SO —

Connect: | Nomal v | [Reset: | Atodetect v] | | ™ Cache Code I~ Verfy Code Download

7 Reset alier Connech [V Cache Memory | | I~ Download to Flash
IT_WDW [~ Stop after Reset
L




In Flash Download tab, Do not Erase is selected and none of the checkboxes are checked and
on Pack tab, Enable is unchecked.

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

Debug | Trace [ash Donrioad | pack | Debug | Trace | Rash Donrioad [[Pack
Download Function Debug Description
Loap © Erese Rl Chip | Program Pack: ARM.V2M_MPS3_SSE_300_BSP.1.1.0
53 (" Erase Sectors | [~ Verfy
[ Donot Erase] | I~ Reset and Run ™ Enable [l B ralia Elash & artianas

Click OK. At Utilities tab, make sure that Update Target before Debugging is unchecked.

" Options for Target 'Target 1'

Device | Target | Output | Listing | User | C/Cos (ACE) | Asm | Linker | Debug

Configure Flash Menu Command
* |Use Tanget Dxiver for Flash Programming ¥ Use Debug Driver
— Use Debug Driver — Settings | | I Update Target before Debugging

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

B ssiverosrmve bl B #| @-lo o & &-| BE-| A

After connection, Reset is only possible when the target is running. If you wish to Reset the
target, make sure to Run the target before pressing Reset.

| B @



