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Revision History

The revision history describes the changes that were implemented in the document. The changes are
listed by revision, starting with the most current publication.

Revision 1.0

Revision 1.0 is the first publication of this document.
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Migrating a SoftConsole v5.1 Project to
SoftConsole v5.2

Microsemi offers Mi-V soft processors, which are the latest RISC-V processors. SoftConsole v5.2 tool is
the latest version that supports the Mi-V soft processors. For a complete list of processors supported by
SoftConsole v5.2, see the SoftConsole v5.2 Release Notes.

User applications targeted for Mi-V soft processors are compatible only with SoftConsole v5.2. This
application note describes how to migrate a SoftConsole v5.1 project targeted for Mi-V soft processor to
SoftConsole v5.2.

This application note is only intended for SoftConsole v5.1 projects, targeted for RISC-V soft processor.
SoftConsole v5.1 projects, targeted for ARM Cortex-M1 and Cortex-M3 are compatible with SoftConsole
v5.2.

Reasons for Migration

The reasons for migrating SoftConsole v5.1 projects to SoftConsole v5.2 are as follows:

*  Mi-V soft processors are based on the RISC-V Draft Privileged ISA Specification v1.10. The
previous version of the RISC-V soft processor (CoreRISCV_AXI4) was based on the RISC-V Draft
Privileged ISA Specification v1.9.

*  Mi-V soft processors are supported with RISC-V HAL 2.1. The previous version of RISC-V HAL is
deprecated.

*  Mi-V soft processors support ‘A’ and 'F' instruction set architecture (ISA) extensions in addition to
RV32IM (supports both 'I' and 'M' ISA extensions). There will be more ISA extensions supported in
future.

*  The versions of Eclipse plugin and GCC toolchain have been updated in SoftConsole v5.2. Hence,
opening a SoftConsole v5.1 project in SoftConsole v5.2, does not retain the project properties.

SoftConsole v5.2 uses GNU MCU Eclipse plugins, which support ARM and RISC-V architectures.

Prerequisites

*  Download and install SoftConsole v5.2 from the following location:
https.:.//www.microsemi.com/products/foga-soc/design-resources/design-
software/softconsole#downloads

»  Download and install Firmware Catalog from the following location:
https.//www.microsemi.com/document-portal/doc_download/135449-download-firmware-catalog-
v11-6-for-windows

If you have Libero® software installed, you need not install the Firmware Catalog as it is included in the

Libero software.

AC465 Application Note Revision 1.0 2


https://www.microsemi.com/products/fpga-soc/design-resources/design-software/softconsole#downloads
https://www.microsemi.com/products/fpga-soc/design-resources/design-software/softconsole#downloads
https://www.microsemi.com/document-portal/doc_download/135449-download-firmware-catalog-v11-6-for-windows
https://www.microsemi.com/document-portal/doc_download/135449-download-firmware-catalog-v11-6-for-windows
http://www.microsemi.com/index.php?option=com_docman&task=doc_download&gid=137664

Migrating a SoftConsole v5.1 Project to SoftConsole v5.2 —_~ . .
& Microsemi

Power Matters.”

2.3 Migration Process

The recommended way to migrate is to use a SoftConsole v5.2 example project from the Firmware
Catalog.

The process of migration involves the following steps:

*  Generate an example project using RISC-V HAL v2.1 or later in Firmware Catalog and import it into
SoftConsole v5.2.

»  Generate the latest versions of the required firmware drivers from the Firmware Catalog.

»  Copy the drivers to the SoftConsole v5.2 project.

»  From the SoftConsole v5.1 project, copy the application source files into the SoftConsole v5.2
project excluding the firmware drivers and HAL files.

* Replicate the SoftConsole v5.1 project properties like preprocessor, include paths, optimization
levels and so on in the SoftConsole v5.2 project.

* Replicate the application-specific customizations in HAL 2.0 linker script of SoftConsole v5.1 into the
HAL 2.1 linker script.

* Replicate the SoftConsole v5.1 Debug and Release build configurations in the SoftConsole v5.2
project.

+  Build the Debug or Release target. Fix any build errors if they occur.

»  Create a debug launch configuration.

For more information about how to migrate a SoftConsole v5.1 to SoftConsole v5.2, see Appendix: Steps
to Migrate, page 4.

To create a new SoftConsole v5.2 project, see the "Creating a new project" section in SoftConsole v5.2
Release Notes.

Note: Mi-V soft processors have an AHB interface to access the AHB peripherals, whereas the
CoreRISCV_AXI4 has AXl interface and uses CoreAXItoAHBL bridge to access the AHB peripherals.
Hence, design changes are required to replace CoreRISCV_AXI4 with Mi-V soft processor in Libero
SmartDesign. For more information, see the Mi-V Handbook.
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3 Appendix: Steps to Migrate

The following steps show an example of SoftConsole v5.2 migration:

1. In the Firmware Catalog, search for the latest RISC-V HAL v2.1.101. Right-click RISC-V Hardware

Abstraction Layer (HAL) to generate an example SoftConsole v5.2 project, as shown in the
following figure.

Figure 1+ Generating SoftConsole v5.2 Example Project

<% Firmware Catalog

= | B S
File View Tools Help
View (45/145): Search by all fields {1/42):

l Al H J Vault ”U Web repcsmriesl - @

display only the latest version of a core L =

Name B Version

RISC-V Hardware Abstraction Layer (HAL) 21101 !
1“1l Generate...
a Remove from vault

5 Show details...

Open decumentation 3

Generate sample project >|— RISC-V » SoftConsolev52  »

Timer and External Interrupt Example
Systick Timer Example

2. Inthe Generate Sample Options dialog box, enter a folder location in which the project must be

generated, as shown in the following figure.
Figure 2+ Specify Example Project Location

=¥ Generate Sample Options @Iéj
Samples folder:  F:\Interrupt_Timer E]

Files will be generated in:
F:\Interrupt_Timer\RV32IMA_GMNU_SC5_Interrupt_Timer

Show generation report

o) [omm )

3. Open SoftConsole v5.2 and enter a workspace location. Click Launch, as shown in the following
figure.

Figure 3+ Enter Workspace Location

SC Eclipse Launcher

(o

Select a directory as workspace

Microsemi SoftConsole v5.2 uses the workspace directory to store its preferences and development artifacts.

Workspace: | [RilEals R GTTaq

- Browse...

[] Use this as the default and do not ask again

} Recent Workspaces

Launch ] ’ Cancel
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4. Inthe Project Explorer, right-click and select Import to import the generated example project from
Firmware Catalog, as shown in the following figure.

Figure 4« Importing Example Project into SoftConsole v5.2

S§C Example_Project - Microsemi SoftConsole v5.2 =NACE X
File Edit Source Refactor Mavigate Search Project Run  Window Help
Amifhd B v vg@vﬁvgv@vg#vevggv%vgggfvag = @B
\Q | E M| T v i i Quick Access @ |
[T Project Expl... 52 = O =8 ox ®» =0
BES|e ¥ ¢ v
An outline is not
available.
New 3
iy Import..
g Export
Refresh F5
|2 Problems 52 Tasks Console Properties :=:¢>| @ ~ — O
0 items
Description ‘ Resource Path Locati
4 [ | +
0 items selected

5. In the Import dialog box, expand General and double-click Existing Projects into Workspace, as
shown in the following figure.

Figure 5+ Select Existing Projects into Workspace
SC Import = | B S|

Select

E\J 3
Choose import wizard.

Select an import wizard:

type filter text

4 = General -
‘@1 Archive File
=% Existing Projects into Workspace
(=} File System
[T] Preferences
() Projects from Folder or Archive
(= C/C++
(= Git
= Install
(= Oomph
(= Remote Systems
(= RPM =
(= Run/Debug
= Tasks

w2 Team

m

@) < Back Next » Finish
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6.

Browse the Example Project

SC Import

Import Projects
Select a directory to search for existing Eclipse projects.

(= X

~

[

@) Select root directory:  F\Interrupt_Timer -

() Select archive file:

Projects:

Browse...

miv-rv32ima-interrupt-blinky (F\Interrupt_Timer\RV32IMA_GNU_

4 | i b

Options

[] Search for nested projects

[] Copy projects into workspace

[] Hide projects that already exist in the workspace

Working sets

Select All
Deselect All

[] Add project to working sets

Working sets:

Select...

@ ned> | [ _Fnish ||

Cancel
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In the Import dialog box, browse project folder generated from Firmware Catalog and click Finish,
as shown in the following figure.
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The example project is imported and opened in SoftConsole v5.2, as shown in the following figure.

Figure 7+ Example Project in SoftConsole

SC Example_Project - Microsemi SoftConsole v5.2 | = | B iz-l
File Edit Source Refactor Mavigate Search Project Run  Window Help
Amifhd - v @iEr &~ cvv@vg*}vaggv%vE@b y vi @vE\Q|
3 - - - - Quick Access %\ |
7 Project Explorer 52 = <'§|)| ¥ =0 =0 g=oxm *» =0
4 15 miv-rv32ima-interrupt-blinky: -
> [l Includes An outline is not available.
> [= drivers
> [= hal
> [= riscv_hal
> hw_platform.h
» [ main.c
=| miv-rv3Zima-interrupt-blinky Debug.launch
= README.txt
i#{ Problems 3 3 ¥ =0
0 errors, 1 warning, 0 others
Description ‘ Resource Path Location
% Warnings (1 item)
“ 1 v | e 1 ¢
0 items selected

7. This example project includes CoreGPIO, CoreTimer, and CoreUARTapb drivers. Generate the
design-specific drivers from Firmware Catalog and import them into the Drivers folder in the
SoftConsole v5.2 project.

8. Copy the application file(s) from the SoftConsole v5.1 project and paste it into the SoftConsole v5.2
project. For example, if main. c is the application file in the SoftConsole v5.1 project, delete the
main.c file in the SoftConsole v5.2 project and copy it from the SoftConsole v5.1 project.

9. Openthe hw_platform.h file and configure:

*  The peripheral base addresses as per the memory map generated by Libero design.
*  The system clock frequency based on the Libero design.

10. Configure the SoftConsole v5.2 project settings like pre-processor, include paths, and optimization
levels similar to the SoftConsole v5.1 settings.

11. Replicate the application-specific customizations in HAL 2.0 linker script into the HAL 2.1 linker
script.
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12. Right-click the SoftConsole v5.2 project and select Properties. Expand C/C++ Build and select
Settings, as shown in the following figure. Change the application-specific settings to match the
SoftConsole v5.1 project properties for debug target.

Figure 8 « Project Properties

SC Properties for miv-rv32ima-interrupt-blinky L@éj
type filter text Settings - v v
> Resource
Builders —
4 C/C++ Build Cenfiguration: ’Debug [ Active ] '] ’Manage Configurations...]

Build Variables
Environment

Legging & Taol Settings | %3 Toolchains | .ﬁ' Build Stepsl Build Artifactl Binary Parsersl @ Error Parsers|
Settings
Tool Chain Editor @ Target Processor Architecture ’R\BZI (-march=rv32i*)
. C/C++ General %: Optimization [7] Multiply extension (RVM]
. ;ZUJTDDB Path g ;V:;:;nggi;g [¥] Atomic extension (RVA)
Project References 4 3 GNU RISC-V Cross Assembler Floating point ’None
Run/Debug Settings (22 Preprocessor [7] Compressed extension (RVC)
> Task Repository (2 Includes — =
Task Tags (B Warnings Integer ABI ’ILPBZ (-mabi=ilp32*)
> Validation @ Miscellaneocus Floating point ABI ’None
WikiText a 1% GNU RISC-V Cross C Compiler
(# Preprocessor Tuning ’Toolchain default

@ Includes

(# Optimization
(# Warnings Small data limit g
@ Miscellaneocus

4 B GNURISC-V Cross C Linker Force string operations to call library functions (-mme
# General

Allow use of PLTs (-mplt
@ Libraries O ) o _( ,p ) . ) ]
(2 Miscellaneous [T Floating-point divide/sqrt instructions (-mfdiv)
a4 3 GNU RISC-V Cross Create Flash Image [C]Integer divide instructions (-mdiv)

@ General Other target flags
a4 B3 GNU RISC-V Cross Create Listing
@ General
4 3 GNU RISC-V Cross Print Size
@ General

Code model ’Toolchain default

[] Small prologue/epilogue (-msave-restore)

@ [Apply and Close] ’ Cancel

13. Repeat the previous step to configure the build configuration for release target.

14. Build the debug or release target. Fix any build errors that arise in the process.

15. Create a debug configuration and replicate the SoftConsole v5.1 debug launch setting.
16. Launch the application in debug mode.

This concludes the SoftConsole v5.1 migration to SoftConsole v5.2.
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