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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 SSE-310 AVH FVP and Corstone SSE-310 FPGA for MPS3v 2.0
(AN555) . The pack contains necessary source files, a linker script file, and a specification
document to kick start development for the Corstone-SSE-310, a reference secure-side Blinky
example to enable a user to understand uVision project configuration, and a reference Vio
example to demonstrate the AVH capabilities for I/O simulation with Python scripts.

This document specifies system prerequisites and explains how to build and run the reference
Vio example on the Corstone-SSE-310 AVH FVP. Blinky example can be built and run similarly
on both FVP and FPGA.

Terms and Abbreviations

This document uses the following terms and abbreviations.

Terms and abbreviations

BSP Board Support Pack

AWS Amazon Web Services

AVH Arm Virtual Hardware

FVP Fixed Virtual Platform

FPGA Field Programmable Gate Array
VIO Virtual I/0
Prerequisites

e  Minimum Keil MDK v5.38a

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™-U55 : 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.



https://www.keil.com/update/sw/mdk/5.38a

Pack Installation - Keil MDK

Install ARM::V2M_MPS3_SSE_310_BSP using the Pack Installer. The pack can be browsed by
selecting a SSE-310-MPS3 device (SSE-310-MPS3_FVP or SSE-310-MPS3_AN555) under
ARM Cortex M85 Devices.

@8 Pack Installer - X
File Packs Window Help
2 | Device: ARM - SSE-310-MPS3

| oevices | |Boaras | v [4]  packs | Examples | ]
Seance - XB Pack Action Description
Device /| Summary = Device Specific Pack SE-310-MPS3 selected =
= @ ARM 70 Devices ] B ARM::sz,MPSJ,SSE,S' RM VZM-MPS3 Board Support PACK for CoreLink SSE-310 - Tn
#- 5 ARM Cortex MD 3 Devices = Generic 72 Packs
% 4% ARM Cortex MOplus | 4Devices + Arm-Packs:PKCS11 & _Install OASIS PKCS #11 Cryptographic Token Interface
%% ARM Cortex M1 1 Device - Arm-Packs:Unity & _Install Unit Testing for C (especially Embedded Software)
A ARM Cortex M3 4 Devices + ARM:AMP < Install Software components for inter processor communication (Asyr |
%% ARM Cortex M4 6 Devices ® ARM:CMSIS & Uptodate | CMSIS (Common Microcontroller Software Interface Standard)
5 % ARM Cortex M7 9 Devices + ARM:CMSIS-Driver |4 Upto date | CMSIS Drivers for external devices
% %% ARM Cortex M23 3 Devioss # ARM:CMSIS-Driver_Va... 45 Install CMSIS-Driver Validation
%% ARM Cortex M33 12 Devices _ # ARM:CMSIS-FreeRTOS | &5 Install Bundle of FreeRTOS for Cortex-M and Cortex-A
# %% ARM Cortex M33 (M... | 3 Devices ) ARM:CMSIS-RTOS Vali... € Install CMSIS-RTOS Validation
% %% ARM Cortex M35P 2 Devices @ ARM:ethos-u-core-dri...| € _Install Device Driver for the Arm(R) Ethos(TM)-U NPU.
# 15 ARM Cortex M55 2 Devices + ARM:mbedClient < Install ARM mbed Client for Cortex-M devices
= %% ARM Cortex M85 2 Devices # ARM:zmbedCrypto & _Install ARM mbed Cryptographic library
ARMCM! ARM -ME5, 10 MH; M. 4 MB ROM + ARM:zmbedTLS & _Install+ ARM mbed Cryptographic and SSL/TLS library
SSE-310-| ARM Cortex-M85, 32 MHz 24 MB RAM :: & Install mbed OS Scheduler for Cortex-M devices
H SCU00 TDevice ® & Install PSA (Platform Security Architecture)
# % ARM SC300 1 Device # & _Install+ Trusted Firmware-M (TF-M) reference implementation of Arm's
#-“% ARMvE-M Baseline 3 Devices # ARM:TFM-Test & Install+ Trusted Firmware-M (TF-M] Tests
# %% ARMvE-M Mainline |10 Devices + ARM:V2M_MPS3_SSE_... & Install+ ARM V2M-MPS3 TF-M Platform Support pack.
1 %2 ARMVE.1-M Mainline | 1 Device # ASN:Filter Designer |4 Install Intuitive graphical FIR/IIR digital filter designer for CMSIS-DSP LD
+ ¥ AutoChips 53 Devices ﬂ < oo c T o . | jar el e _.l
s 2 x
Refresh Pack descriptions
Check for updates
Check for updates
Ready ONLINE

Building with GCC

In case of GCC, please select GCC target, and define GCC toolchain path in Manage project
Items -> Folders/Extensions tab:

Manage Project ltems X

Project tems ~ Foiders/Btensions | Books | Project Info/Layer |

Development Tool Folders: Defautt File Extensions:
™ Use Settings fram TOOLS.INI: ¢ Source: [
Tool Base Folder: [o-"Kel_v5\ARMY )
BIN: |c:\Keil_v5\ARM\BIN®. Asm Source: ta’
INC Object:
LB Library: ["ib
Redfile I Document: |“td: “h: “inc: ".md
[~ Use ARM Compiler "ARMCLANG"; ".\ARMCC" N
Setup Default ARM Compiler Version |
[¥ Use GCC Compiler (GNU)for ARM projects
Prefix. Iarmﬂnnaeabl— Folder ||c Program Files (¢86)\Am GNU Toolchain amm-none-eabi® ..

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




Import and build the example Vio project - Keil MDK

Copy the Vio project using the Pack Installer. The example project can be found by searching
and selecting a SSE-310-MPS3 device under ARM Cortex-M85 Devices, than selecting
Examples tab on the right.

File Packs Window Help
| Device: ARM -SSE310-MPS3 FVP

A1 [ommer ] eove | o] [[4]  reas | oxampes | |
Search - X ‘ [ Show examples from installed Packs only
Device /| summary Example Action Description
%5 All Devices 9293 Devices - Blinky (V2M-MPS3-SSE-310) £ Copy Blinky example for SSE310
@ ABOV Semiconductor 32 Devices Vie (V2M-MPS3-SSE-310) [g Copy io example for SSE310
@ Alf Semiconductor 14 Devices _—
@ Ambiq Micro 15 Devices
@ Amiccom 5 Devices
@ Analog Devices 15 Devices
@ APEXMIC 23 Devices
@ ARM 71 Devices
% ARM Cortex MO 3 Devices
%5 ARM Cortex MO plus 4 Devices
% ARM Cortex M1 1 Device
% ARM Cortex M3 4 Devices
% ARM Cortex M 6 Devices
% ARM Cortex M7 9 Devices
% ARM Cortex M23 4 Devices
% ARM Cortex M33 12 Devices
% ARM Cortex M3 (MPS3) 3 Devices
% ARM Cortex M35P 4 Devices
& ARM Cortex M55 2 Devices
A ARM Cortex M85 3 Devices
LG ARMCNIES - ROM
@ 5SE-310-MPS3_ANSS5 ARM Cortex-MB5, 25 MHz. 28300 ki RAM
@ SSE-310-MPS3_FVP ARM Cortex-M85. 75 Mz 28300 kB RAM |
e ——|
TR SCO0 e
% ARM 5C300 1 Device
% ARMvE-M Baseline 3 Devices
% ARMvE-M Mainline 10 Devices
% ARMv2.1-M Mainline 1 Device

Once copied, open the Vio project using the uVision and simply build the target ARMCLANG
or GCC listed inside Project Explorer.

Note: compile with C99 option (-std=c99)

Note: Although SSE-310-MPS3_FVP and SSE-310-MPS3_ANS555 are compatible devices, the
Vio example is only suitable for SSE-310-MPS3_FVP. Please make sure it is selected under
Options for Target -> Device before building the example.

W. Options for Target 'ARMCLANG'

Device |Target| Output I Listingl User I C,-"CHUKCG)I Asm I Linker I Debugl Ltilties |

ISoﬂware Packs ;I
Vendor: ARM Software Pack
I Device: SSE-310-MP53 FVP I Fack: I.ﬂHM.\I’ZM_MPSS_SSE_S‘ID_ESP 120
Toolset: ﬁF{-M URL: " hitp//www keil. com/pack/
Search: I
@ ArRMCMES | [SSE-310for MPS3 (TrustZone enabled subsystem) |

& SSE-310-MPSI_ANSSS
€ SSE-310-MPS3_FVP
“3 ARM SCO0D
“4 ARM 5C300
A% ARMVE-M Baseline
% ARMvE-M Mainline J

% ARMVB.1-M Mainline

< | |
Ok |  Cancel |  Defauts | Help

Running example on AWS with AVH image

To utilize the Arm Virtual Hardware (AVH), you will need to create an AWS Account if you
don’t already have one.

Launching the instance in EC2 (AWS on getting started)



https://arm-software.github.io/AVH/main/simulation/html/Using.html
https://aws.amazon.com/
https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/EC2_GetStarted.html

=

Go to EC2 in the AWS Web Console.

Select Launch Instances which will take you to a wizard for launching the instance.

3. Choose an Amazon Machine Image (AMI) In the Search box, type Arm Virtual
Hardware then find the item called “Arm Virtual Hardware” that is by Arm, and press
Select for that item. This will raise a subscription page/pop-up titled, Arm Virtual
Hardware. You will note that the subscription is free from Arm, but AWS does charge
for the costs of the instances themselves according to the pricing chart provided.

You must select Continue if you want to move forward.

4. Choose an Instance Type - Select one of the instance types from the list. Keep in mind

that there are charges that accrue while the instance is running. From here you may

select Review and Launch to move directly to the launch page or select Next:

Configure Instance Details if you need to set any custom settings for this instance.

N

Once you complete the wizard by initiating the instance launch you will see a page that allows
you to navigate directly to the new instance. You may click this link or go back to your list of
instances and find the instance through that method.

Whichever way you choose find your new instance and select its instance ID to open the page
to manage the instance.

Connecting to the instance:

1. Select Connect to open an SSH terminal session to the instance in your browser.

2. Ensure the User name field is set to ubuntu.

3. Select the Connect button to open the session. This will put you in a browser window
where you will have an SSH terminal window ready for your input.

The Objects\Vio.axf can be copied to the instance with scp to “/home/ubuntu”. To run the
example:

VHT Corstone SSE-310 -C mps3 board.visualisation.disable-
visualisation=1 -C mps3 board.telnetterminall.start telnet=0 -C
mps3 board.uart0.out file="-" -C

mps3 board.uartO.unbuffered output=1 --stat -C

mps3 board.DISABLE GATING=1 Vio.axf

To run python I/O simulation, download vio python example:

ubuntu@ip-172-31-30-219:~$ wget https://github.com/ARM-
software/AVH/raw/main/interface/python/arm vio.py

Edit the file and set verbosity level to debugin line 17-18.

GNU nano 4.8 arm vio.p

To run the example with python code available, “-V.” option added to the command above:


https://console.aws.amazon.com/ec2/v2/
https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/AMIs.html

VHT Corstone SSE-310 -V . -C mps3 board.visualisation.disable-
visualisation=1 -C mps3 board.telnetterminall.start telnet=0 -C
mps3 board.uartO.out file="-" -C

mps3 board.uartO.unbuffered output=1 --stat -C

mps3 board.DISABLE GATING=1 Vio.axf

The output of the last command should be:

ri register 0x10 (CNTFRQ) is re

Additional resources

Arm MPS3 FPGA Prototyping Board

Arm Corstone SSE-310 FPGA for MPS3 v 2.0 (AN555)
Arm® Cortex®-M85 Processor Technical Reference Manual
Arm® Cortex®-M85 Processor Devices Generic User Guide
Arm GNU Toolchain



https://www.arm.com/products/development-tools/development-boards/mps3
https://developer.arm.com/downloads/view/AN555
https://developer.arm.com/documentation/101924/latest
https://developer.arm.com/documentation/101928/latest
https://developer.arm.com/Tools%20and%20Software/GNU%20Toolchain

