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K& $#}HT PolarFire SoC # X5 & L TwE 1,
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PolarFire SoC Icicle Kit (MPFS-ICICLE-KIT-ES)
Libero SoC v2024.2

SoftConsole v2022.2

icicle-kit-reference-design v2024.09

polarfire-soc-bare-metal-examples v2024.05
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1. Ea7¥lE

1-2. lcicle Kit 02 v > 78— - B> DHESR
Uy voN— - ¥V OHIE% Default ~i%

https://github.com/polarfire-soc/polarfire-soc-documentation/blob/master/reference-

designs-fpga-and-development-kits/icicle-kit-user-guide.md#jumpers

1-2. Silicon Labs CP2108 drivers ® 4 > X k—JL

https://www.silabs.com/developers/usb-to-uart-bridge-vcp-drivers

PolarFire SoC Icicle Kit User Guide > 3.9.1 USB to UART Interface DIEH # &8

https://ww1.microchip.com/downloads/aemDocuments/documents/FPGA/ProductDo

cuments/UserGuides/microchip_polarfire_soc_fpga_icicle_kit_user_guide_vb.pdf#page=14

1-3. Icicle Kit & PC ot
USB Embedded Programming connector (% ]33, USB-UART Terminal (% J11 T3,
IcicleKit & PC Z#%#¢ L. Power ON/OFF Switch # A% 3,

40-pin Raspberry Pi*
User and Power LEDs eMMCFlash 5D Card Slot USB OT6 Expansion Connector
. |

- CAN Connector

Push Buttons

12V Power Supply Input —— Gigabit Ethernet

RIS Jacks

Power ON/OFF Switch i

mikroBUS™ Expansion

- Connector
USBEmbedded | : ; = o[l - B Ao s R

Programming connector A 55 T ruos JECTRS foty v~ e Y ] i K
PolarFire® SoC |

§ — USB - T !
MPFS250T-FCVGASAEES 1 58 = UART Terminal

i

* AR RECCARRAATRAMARRRERRINN SRR

ITAG Programming x4 PCle* Connector SP1 Flash
Header
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https://github.com/polarfire-soc/polarfire-soc-documentation/blob/master/reference-designs-fpga-and-development-kits/icicle-kit-user-guide.md#jumpers
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https://ww1.microchip.com/downloads/aemDocuments/documents/FPGA/ProductDocuments/UserGuides/microchip_polarfire_soc_fpga_icicle_kit_user_guide_vb.pdf#page=14
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1-4. SoftConsole DEBIEZHELTE

LiberoSoC ® 4 v A F — A ¥ ZITIG LT
C:¥Microchip¥SoftConsole-v2022.2-RISC-V-747¥softconsole.cmd
7 7 A NP TERBIE R A BUE

oo
67
68
69
70
71

a0

Sert MAaLKY BARUUTADBLE BATENDLUNS.CXS

set FPGENPROG=C:\Microchip\Libero SoC v2024.2\Designer\biné4\fpgenprog.exe
set JDCGEN=C:\Microchip\Liberc SoC v2024.2\Designer\bin\jdcgen.exe

REM Setting our PATHs

——k M MTI_QAFR AT TVIFMTEALT TITLIATIY TAMETL . Lms TREAmARATT PrTL e nl S enn F S S s TmmomrrO

E X J71CD W T T softconsole.cmd DEHEI X vV F #FFEIC L TF X W,

REM —————————————— PolarFireSoC boot mode programming ———————————mmmmmmm e
REM For PolarFireSoC boot mode programming using mpfsBootmodeProgrammer.jar the fpgenprog
REM tool must be installed. Fpgenprog is shipped with "Libero' and with 'Program and Debug'
REM tools and SoftConsole must know where it is installed.

REM

REM The mpfsBootmodeProgrammer.jar will try to autodetect the fpgenprog tools if it's

REM installed in the default locations, more details about that here:

REM https://mi-v-ecosystem.github.io/SoftConsole-Documentation/SoftConsole-v2022.2/using softconsole/mpfs.html
REM

REM However, if fpgenprog path can't be autodetected then it must be set by the user.

REM Either by setting it in SoftConsole External Tool launch configuration's Environment
REM tab for each launcher. Or once gleobally by setting it here by:

REM set FPGENPROG=<FULL_ABSOLUTE PATH TO FPGENPROG BINARY>

REM

REM Example (full path including the binary filename) :

REM set FPGENPROG=C:‘\Microsemi\Libero SoC w2022.2\Designer\biné4\fpgenprog.exe

REM

REM T e Rttt

REM - JDC Helper —————————————

REM For jdchelper.jar the jdcgen tool must be installed. Jdcgen is shipped with:

REM 'Libero' and with "Program and Debug' tools and SoftConsole must know where it is installed.
REM

REM The jdcHelper.jar will try to autodetect the jdcgen tools if it's

REM installed in the default locations, more details about that here:

REM https://mi-v-ecosystem.github.io/SoftConsole-Documentation/SoftConsole-v2022.2/using softconscle/mpfs.html
REM

REM However, if jdcgen path can't be autodetected then it must be set by the user.

REM Either by setting it in SoftConsole External Tool launch configuration's Environment

REM tab for each launcher. Or once globally by setting it here by:

REM set JDCGEN=<FULL ABSOLUTE PATH TO FPGENFPROG BINARY>

REM

REM Example (full path including the binary filename):

REM set JDCGEN=C:\Microsemi\Libero_SoC v2022.2\Designer‘\bin\jdcgen.exe

REM

REM e e -

RELBVHAL 7 =ML ea3H 0 £,
https://forum.microchip.com/s/topic/a5C31000000Md59EAC/t380286
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2.Libero SoC 7uv =7 r oHE

2-1. PolarFire SoC Icicle Kit Reference Design &7 > 00— K

Icicle Kit [A] 17 @ Libero SoC V) 7 7 L Y ZAFH A Vidtd 227V 7 h L LT
Rt h g,

tl 227V 7 MZ GitHub 26 AF LT, tl A7V 7 F 22 H

Libero SoC v = 7 MR 2 FIHIC DWW TIiE GitHub Ficid@ T 3,

https://github.com/polarfire-soc/icicle-kit-reference-design

T ZCiEflE L CIRED R v2024.09 ZHEHL 3,
Gl v2024.09 22V v 7 LET,

B polarfire-soc / icicle-kit-reference-design  pubic L Notifications ¥ Fork 14 i Sar 32

<> Code (3 lIssues 5 I Pullrequests (O Actions [ Projects @ Security [~ Insights

P master ~ F 1Branch © 20 Tags Q. Gotofile <> Code ~ About
PolarFire SoC Icicle Kit Libero reference
Brian Burke and Brian Burke PCl class code: Updated to ensure ‘Ispci ' command rep... @B  d57bdSa-Sdayssgo L) 510 Commits design
[ ] Added smarthls entry to i file 2 years ago 0 Readme
& View license
W github github: update broken link in contribution docs last year
@& Code of conduct
I XML MS3 config: update LPDDR4 tRFC value 11 manths ago A Activity
Cust i
W diagrams Block diagram: fix typo 2 years ago & Custom properties
¥ 32 stars
M script_support PCI class code: Updated to ensure 'lspai -v' command report... 5daysage | @ 39 watching
[} .gitignore Merge branch 'develop’ of sshy/bitbucketmicrachip.com/fp... 2 years ago W 14forks
Report repository
(3 LCENSEmd License: update name in license last year
[ MPFS_ICICLE KIT_REFERENCE DESIGN.tcl Update COREAXIADMACONTROLLER and LSRAM version 3 months ago Releases 19
M Readmemd readme: add gpios used by the opcua demo last year © VE?A"‘]'Q
on Oct
+ 18 releases
[0 README @ Codeofconduct 4B License =
Packages
PolarFire® SoC Icicle Kit Reference Design Generation o paskagespuclhd
Source code (zip) Z& v vu—FLET,
v Assets s
EDMPFS_ICICLE_AXI4_STREAM_DEMO_2024_09.zip 116 ME
IMPFS_ICICLE_BASE_DESIGN_2024 09.zip 117 ME
QY MPFS_ICICLE_DRI_CCC_DEMO_2024_09.zip 116 MB
QI MPFS_ICICLE_I2C_LOOPBACK_2024_09.zip 116 ME
Y MPFS_ICICLE_MICRON_QSPI_2024_09.zip 116 MB
EQMPFS ICICLE SPI LOOPBACK 2024 09zip 1.6 ME

[3) Source cade (tar.qz)
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Oct 11
Oct9
Oct9
Oct9
Oct9
Oct 8
Oct 9

Oct 9


https://github.com/polarfire-soc/icicle-kit-reference-design

2. 1\ Release # AF T 354

Releases D Y v 7 225, 1#E D Release # AFHEETT,

Releases 19

© v2024.09 (Latest)
on Oct 11

+ 18 releases

Ce v2024.09
@ vialaniz
© VUM @

Icicle Kit Reference Design Release v2024.09

Changes since last release
» Update CoreAX|4DMAController and LSRAM core versions
Tested Libero Version
This release has been tested with Libero SoC v2023.2
Pre-built programming files
The MPFS_ICICLE BASE_DESIGN_2024_09.zip release asset contains a FlashPro Express programming file including both this
Libero FPGA design and Hart Software Services release vZ024.00.

This programming file can be used to program an Icicle Kit's FPGA and eNVM without having to run through the Libero
FPGA flow or building the HSS.

v Assets &

EPMPFS_ICICLE_AXI4_STREAM_DEMO_2024_09zip 1.6ME Ot 11
EMPFS_ICICLE_BASE_DESIGN_2024_09.zip 1.7 MB Octd
EPMPFS_ICICLE_DRI_COC_DEMO_2024_09.zip 1.6ME Octd
EMPFS_ICICLE_I2C_LOOPEACK_2024_09.zip 1.6ME Octd
EPMPFS_ICICLE_MICROMN_QSPI_2024_09.zip 1.6ME Oct9
EPMPFS_ICICLE_SPI_LOOPBACK_2024_03zip 1.6ME

[I5ource code (zip) Octd
[fI5ource code (targs) Octd

s v2024.06

@ vialanis

© V20 @ . . .

o olcstas Icicle Kit Reference Design Release v2024.06

Changes since last release

There are no design changes in this relesse. The purpese of this relssse is to updste the Hart Software Services included in

the Icicle Kit Reference Desian Flash Pro Express oroarammina file to w2024 06,
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2% Libero SoOC D 7 v —%2RIF L 7= WEHE

Pre-built programming files ICFC#K X LT 538 D |

Pre-built programming files

MPFS_ICICLE_BASE_DESIGN_xxxx_xx.zip # X7 v Ha—F3 5% &
Icicle Kit @ FPGA & eNVM ~FHZIAL 720D job 7 7 A A AFTE £3,

The MPFS_ICICLE_BASE_DESIGMN_2024_09.7ip release aszet contains a FlashPro Express programming file including both this Liberc FPGA design and Hart Software

Services release v2024.00.

v Assets &

(RMPFS_ICICLE_AXI4_STREAM_DENO_2024_03.zip

I (MPFS_ICICLE BASE DESIGN_2024_03zip I

fAMPFS_ICICLE DRI_CCC_DEMO_2024_09.zip

FAMPFS ICICIF 120 INOPRACK 2N24 08 7in

» PC > Windows (C) > MPFS_ICICLE_BASE_DESIGN_2024_09

Lt

E=E1l

] MPFS_ICICLE_BASE_DESIGN_2024_09.job
L] MPFS_ICICLE_BASE_DESIGN_2024_09_job.digest

This programming file can be used to program an lcicle Kit's FPGA and eMNWM without having to run through the Libero FPGA flow or building the HS5.

m o

2-2.tcl R U 7 b DOERFT

D GitHub 2*6 £ v v v — F L 7= icicle-kit-reference-design-2024.09.zip %

fREEL £ 5,

HAZED 7+ V24 %E&FE L5, CFIA4 7D FI4 7JEHF~DERM%

BIsoLEd,

> PC > Windows (C:) * icicle-kit-reference-design-2024.09 »

~

BT

i
.github
diagrams
script_support
XML

Ij .gitignore

1 LICENSE.md

,”.{ MPFS_ICICLE_KIT_REFERENCE_DESIGN.tcl
-

g
i

Ly Readme.md

Readme.md 1213 tc]l DFEITHiE, Sl OWTOFALRTTH I N TWE T,

8
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2 TF2 URL 25 hss-envm-wrapper.mpfs-icicle-kit-es.hex # £ 7 v u— F L,
¥script_support 7 # L X F~ERL 3,
https://github.com/polarfire-soc/hart-software-

services/releases/latest/download/hss-envm-wrapper.mpfs-icicle-kit-es.hex

> PC > Windows (C) > icicle-kit-reference-design-2024.09 > script_support

£87 B
additional_configurations
components
constraints
hdl
simulation
H hdl_source.tcl
H MPFS_ICICLE_KIT_BASE_DESIGN_recursive.tcl
Ij MPFS_ICICLE_MSS_baremetal.cfg
[ MPFS_ICICLE_MSS _linux.cfg

| Ij hss-envm-wrapper.mpfs-icicle-kit-es.hex

S

Windows Bl T3 wget BB RN & B3H 5728
FE1T79 % tc N TD hss-envm-wrapper.mpfs-icicle-kit-es.hex % X7 v 1@ — F|
¥script_support 7 4 VX I~ % FEITT> T E T,

SHL

3583 if {[info exists HSS UPDATE]} {
394 if !'{[file exists "./script support/hss-envm-wrapper.mpfs-icicle-kit-es.hex"]} {
395 if {[catch {exec wget https://github.com/polarfire-soc/hart

-software-services/releases/latest/download/hss
—envm-wrapper.mpfs-icicle-kit-es.hex -P ./script support/} issuel} {
3596 }
397 1

EhiE L T WA IR D Libero SoC TD tel EfTEAEDORIC TR 7 — 23 25608

@Error: The ENVM configuration has the following errors:
Client "BOOT MODE 1 ENVM CLIENT': Unable to open memory file 'C:/icicle-kit-
reference-design-2024. DQ/Ecripfiguppozt/hss—enwn—wrapper .mpfs-icicle-kit-es.hex'.
@Error: The command ‘configure envm' failed.
@rError: Failure when executing Tcl script. [ TLine 393 ]
@Eerror: The Execute Script command failed.

HYET,

Log g x
E]Messages QErmrS 1 Warnings oInfD
FPGA array data completed successfully. ;l

Message Log

IMACNICA
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(3 Libero SoC #HE L £ 9,

Q Libero SoC vl

@ Project > Execute Script..# 7 U v 7 L3,

(v\ Libera
File Edit View Design Tools Help
[ New Project Ctrl+N

: Open Project Ctrl+O

x Close

 save Ctrl+Shift+5S
B, Save As Ctrl+Shift+A

=1 Archive Project

L?' Project Settings...

Tool Profiles...

Vault/Repositories Settings...

Preferences...

Execute Script... Ctrl+U I

Export Script File...
Recent Projects 4

Exit Ctrl+Q

(® Script file ic T MPFS_ICICLE_KIT_REFERENCE_DESIGN.tcl % i#4R

Arguments & L C

- MSS_BAREMETAL

- HSS_UPDATE

- GENERATE_PROGRAMMING_DATA
EHRELTCRunZz2Z Yy 27 LET,

HE: av—&2—ZXMIBTITDLIFHA, HlzITsiTa— FER
AL Z LI VIELLFIEDEHEIN R EBHY 9,

(® Execute Script ?

Script file: |O:/icicle—kit—reference—design— SMPFS_ICICLE_KIT _REFEREMC E_DESIGH tol

X

L]

Arguments: |MSS_EL-’3\REMEI'AL HES_UPDATE GEMERAT E_PROGRAMMIMNG DATA
[v Show SCript report

Help Run ‘ Cancel ‘

10




2% EfTL td 53IBBRMINT W B30 L 5 H OWER
Libero SoC T#d Log 2> b2 T& £ 9,
DUF o6, 51580 MSS_BAREMETAL L@ I N TR A,

Log

E]Messages oEI’I’UI’S I Warnings OInfD

@1nfo: current Vault Location = C:\Microchip\Common\vault
TCL BEGIN: C:\icicle-kit-reference-design-2024.09\MPFS ICICLE KIT REFERENCE DESIGN.tcl

rset MSS BRREMETAL to 1 I

Creatlng a new project

O1info: This version of Libero supports only the enhanced constraint flow.
The MPFS TOTOTE nrodect was created

Message Log

AT oiE. MSS_BAREMETAL, HSS UPDATE. GENERATE PROGRAMMING _DATA
D 3ODFIHAEH I N TWE T,

Log

E]Messages oEI’I’UI’S 1 Warnings OInfD

@1nfo: current Vault Location = C:\Microchip\Common\vault

TCL BEGIN: C:\icicle-kit-reference-design-2024.09\MPFS ICICLE KIT REFERENCE DESIGN.tcl
Project path length ok.
set MSS BAREMETAL to 1
set HSS UPDATE to 1
set GENERATE PROGRAMMING DATA to 1
l.lgdl.lﬂ[] Iz} ”?m [1[:1|H.|. =

Message Log

11
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© 227V 7 FET(T A VIE~Generate FPGA Array Data) 235¢ 1 3% ¥ T
LIEH b TS,

27 ) 7 PETH, Sfl% LT 323 Libero SoC ZEflld Design Flow % 7' ¢
R CcE x4,

Design Flow

Top Modulel root): MPFS_ICICLE KIT_BASE DESIGN

Active Svnthesis Implementation: synthesis

Tool lLl

= Synthesize
» Verify Post-Synthesized Design J

v

+(] Generate Simulation File

B Simulate

+(] Configure Register Lock Bits

%1% Place and Route

B Edit Post Layout Design

b Verify Post Layout Implementation
+] Generate Back Annotated Files

B Simulate
&, Verify Timing |
Design F-- | Design Higrar-- | Stimulus Higrar- | Cat-= | Compone " | F--- |

2-3. EERH

(D Generate Bitstream # X 7127V v 7 L3,

Design Flow F x

Top Module(root), MPFS_ICICLE KIT_BASE DESIGN B QO GF

Active Synthesis Implementation: synthesis

Tool ILl

[ Verify Power

£ Open SSN Analyzer

- b Configure Hardware

1 Programming Connectivity and Interface

& Configure Programmer

- & Select Programmer

Program Design

v --+[] Generate FPGA Array Data

-+["] Configure Design Initialization Data and Memories
("] Generate Design Initialization Data
& Configure 1/0 States During JTAG Programming

-4 Configure Programming Options

ik
-

B Configure Securi
3 Configure Actions and Procedures
“& Run PROGRAM Action
- » Program SPI Flash Image
- Generate SPI Flash Image
Run PROGRAM_SPI_IMAGE Action ﬂ

Design F- | Design Hierar-- | Stimulus Hierar—- | Cat-- | Compone-- | F--

12
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2 Run PROGRAM Action # X712V v 7 L, FPGA ~T %4 v 2 EXALT T,

Design Flow F x

Top Module{mot): MPFS_ICICLE KIT_BASE DESIGHN O QO @

Active Synthesis Implementation: synthesis

|Too| Iil

------ Pl Programming Connectivity and Interface
------ & Configure Programmer

------ & Select Programmer

B » Program Design

v +(] Generate FPGA Array Data
------ +(] Configure Design Initialization Data and Memories
v (] Generate Design Initialization Data

- & Configure 1/0 States During JTAG Programming
------ » Configure Programming Options

------ & Configure Security

% Generate Bitstream

& Configure Actions and Procedures

Run PROGRAM Action
Program SPI Flash Image

& Generate SPI Flash Image

‘& Run PROGRAM_SPI_IMAGE Action

£ b Debug Design

-+(] Generate SmartDebug FPGA Array Data

o € SmartDebug Design LI

Design F= | Design Higrar- | Stimulus Hierar- | Ciate- | Compone - | Fe |

&%

EXAALTETHF A VICIZEEIC Software & EN TV E T,
Tera Term ZEAEEN L CTEFEZ AND LBIWTWE Z L RERTE T T,

TZTEHTWEY 7 by =27 EGitHub 22647 v u—F LT
¥script_support 7 # /v X~ & L 72 hss-envm-wrapper.mpfs-icicle-kit-es.hex T3,

Libero SoC I T Configure Design Initialization Data and Memories % [if] %
eNVM % 7% &, BOOT_MODE_1_ENVM_CLIENT #4772 Y v 2 L, Edit Z:ERT 3%
LR CE LT,

W Lunyure Froygrarinen

- & Select Programmer

- » Program Design

-] Generate FPGA Array Data

] Configure Design Initialization Data and Memoriesl
L1 Generate Design Initialization Data

= Configure I/O States During JTAG Programming

« Configure Programming Options

Configure Security

Design F-- | Design Hierar-- | Stimulus Hierar - | Cat-- | Cc

13
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Desien Initialization | uUPROM | My

Apply | Discard |

| SPI Flash | Fabric RAMS eNyM

Help |

—sage statistics

Available mermory (in pages) 512
Used mermary (in pages): 458
Free memaory (in pages): 54

~Clients

Add |" Edit... | Delete |

I Client Name IStart Page INumber of bytes | End Page

1§ EOOT_MODE_1_ENVM_CLIENT{0 117248

Delete

® ] Edit PlainText Boot Mode 1 client

e MWM

Client name: |BOOT_MODE 1 _ENYM_CLIENT

@ Content from file:

IC'f'icicle—kit—reference—design—2024 08/ script_support/ hes—envm—wrappe r mpfe—icicle—kit—es hex _l

Format: |Inte -Hex

Base Address: 00x|20220000
Start page (decimal): IO 3 Ox0
Numker of bytes (decimal): |102864 402 rages

=

Help |

I_ Include this client in eMNYM digest calculation o

0K | Cancel

IMACNICA
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3. SoftConsole ZFAW=RTFT XA XILT FYr— 3 v DEST

3-1. PolarFire SoC Bare Metal Examples ® &7 > o— K

PolarFire SoC Bare Metal Examples % GitHub 25 % v v m—F L £ 9,

https://github.com/polarfire-soc/polarfire-soc-bare-metal-examples

BHTER—HMD Y v 7 56 AFRRET T,

Product s e Pricing

& polarfire-soc / polarfire-soc-bare-metal-examples  pusiic L Notifications | | ¥ Fork 14 T s 28

<> Code (D) Issues 5 I Pullrequests 3 (O Actions [ Projects @ Security |~ Insights

¥ main ~ P 1Branch © 9Tags Q Gotofile <> Code ~ About
Bare metal example software projects for
Charles Haden and HA-harshit power-saving: update for clock scaling examples @8+ 96d8bc7 -7 morths ago  £0) 274 Commits polarfire SoC
M github Add contribution docs 2 years ago o
o R . @
M applications Merged applications example code version b335cfa0ft9etfa. 10 months ago
o A
W driver-aamples pawer-saving: update for clock scaling examples Tmonthsago | () Custom properties
28 stars
W images mpr n of the build configurat and debug |... 2 years ago ke
® 22 waiching
[ READMEmd Readme: supported targets add power saving demo 10 months ago W M forks

Report repository
O README & Code of conduct =
Releases 9

PolarFire SoC Bare Metal Examples

+ 8 releases

This repositorv provides bare metal embedded software example projects with Microchip's SoftConsole IDE.

2024.05

I Rohitgirase released this Ma

w©

Q202405 <

PolarFire SoC Bare metal Example Projects

s MMS MPFS HAL
o mpfs-hal-power-saving-deme project showcasing the implementaticn of Power Saving Modes using Clock Scaling,
o This update will demonstrate how an application can dynamically change the MSS CLK frequency to save power.
* MSS USB
o Update FatFs version from R0.09b to R0.15 in mpfs-usb-host-msc example project.
* Ethernet MAC
o Maintenance update.
* CoreQskl
© Added a sample project.

Driver Revision
mss-mpfs-hal-example 2.4.103
mss-ush-example 2.2.107

mss-ethernet-mac-examples 1.8.120

v Assets

[?)Source code (tar.gz]

15

IMACNICA


https://github.com/polarfire-soc/polarfire-soc-bare-metal-examples

3-2. SoftConsole D #CE}

(D SoftConsole Z&HE#H L £ 3,

9 softConsole v

@ fFED7 4127 b U %Z$5E L Launch T,

sc SoftConsole v2022.2-RISC-V-747 Launcher *

Select a directory as workspace

SoftConsole v2022.2-RISC-V-747 uses the workspace directory to store its preferences and development artifacts.

Workspace: | C¥icicle-kit-reference-design- ¥SoftConsole] v Browse...

[ Use this as the default and do not ask again

» Recent Workspaces

(3 Do you want to create a new workspace?iICCOK %27V v 7 L 9,

SC New Directory X

'6 Do you want to create a new workspace?
J

Cancel

@ Welcome ~— Y #F L 1,

SC SoftConsole - SoftConsole v2022.2-RISC-V-747 - O X

File Edit Source Refactor Navigate Search Project Git Run Window Help

Welcome

Close welcome page

Mi
Q Recent Workspaces Please visit our landing page for all

Mi-V ecosystem related topics.
» Cicicle-kit-reference-design-
2024.09\SoftConsole (Currently open,

close this page to use it) O
v
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3-3. RTC-time exmple A >7R—

@ File > Import... 27 Y v 7

sC SoftConsole - SoftConsole v2022.2-RISC-V-747

Edit Source Refactor MNavigate Search Project
New Alt+Shift+N >
Open File...

2 Open Projects from File System...
Close Editor Ctrl+W
Close All Editors Ctrl+Shift+W
Save Ctrl+S
Save As..
Save All Ctrl+Shift+5
Revert

Move...
™ Rename.. F2
&] Refresh F5
Convert Line Delimiters To >

Print... Ctrl+P

i Export..
Properties Alt+Enter

Switch Workspace >
Restart
Exit

(2) Existing Projects into Workspace % &R L Next > T

SC Import O X
Select g
Create new projects from an archive file or directory. H

Select an import wizard:

ype filter text] b4 |

v = General ~

=2 Existing Projects into Workspace

1 Preferences
3 Projects from Folder or Archive
o= CfC++
> = Git v

@ < Back Finish Cancel
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(3 Select archive file #3ER L. Browse..FZ v bX 7 vua—FK L7
polarfire-soc-bare-metal-examples-<N— 3 2 v>.zip ZERL T,
AviHE—=1+F57mY 7 & LT, mpfs-rtc-time ZiER L |
Finish ZffiL % 7,

FI7ANFTIEETe Y 27 BRI TWE DT, #H Deselect All R X v %
T 72 & v,

SC Import O X
Import Projects —b—;
Select a directory to search for existing Eclipse projects. 7|
(O Select root directory: Browse...
@ Select archive file: C¥polarfire-soc-bare-metal-examples- Zip v Browse...
Projects:
] mpfs-gspi-w25n01gv-flash (polarfire-soc-bare-metal-examples- ~ Select All
] mpfs-rtc-interrupt (polarfire-soc-bare-metal-examples- Jdriver-e
mpfs-rtc-time (polarfire-soc-bare-metal-examples- /driver-exam M
[] mpfs-spi-flash (polarfire-soc-bare-metal-examples- /driver-exan Refresh
] mpfs-spi-master-slave (polarfire-soc-bare-metal-examples- Jdriv v
— ’ . - 0 . 0 Ao A
< >
Options
Search for nested projects
Copy projects into workspace
[ Close newly imported projects upon completion
[THide projects that already exist in the workspace
Working sets
[ add project to working sets MNew...
Working sets: Select...
® < Back Next = Cancel
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e

7uY 7 Mo TDHBH(How to use this example) i3 README.md %> & G2 [ HE T,
GitHub 25 % README.md o N& % ifEZ8r[fe¢ 4,

https://github.com/polarfire-soc/polarfire-soc-bare-metal-examples/tree/main/driver-

examples/mss/mss-rtc/mpfs-rtc-time

« Windows (C:) » icicle-kit-reference-design- > SoftConsole > mpfs-rtc-time
~
E=L0)
settings

LIM-Debug-IcicleKitEs

SrC
Ij cproject
Ij .gitignore
D project
Ij mpfs-rtc-time hw all-harts attach.launch
Ij mpfs-rtc-time hw all-harts debug.launch
Ij mpfs-rtc-time renode all-harts debug lau...
Ij mpfs-rtc-time renode all-harts start-platf..
1/ README.md

@ mpfs-rtc-time 24 Y F—F Iz & #HEREL T,
SC SoftConsole - SoftConsole v2022.2-RISCNV-747

File Edit Source Refactor Navigate Search |

v H R mpfs-rtc-tim

&5 Project Explorer 5%y 8§ =0

= mpfs-ric-time;
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https://github.com/polarfire-soc/polarfire-soc-bare-metal-examples/tree/main/driver-examples/mss/mss-rtc/mpfs-rtc-time
https://github.com/polarfire-soc/polarfire-soc-bare-metal-examples/tree/main/driver-examples/mss/mss-rtc/mpfs-rtc-time

3-4. B FRIDHRE

(D src/boards/icicle-kit-es/platform_config/lim-debug/mpfs_hal_config/mss_sw_config.h

%3,
(1) #define MPFS_HAL_FIRST_HART @ % #define MPFS_HAL_FIRST_HART 1
~EEL LT,
& Project Explorer X SIS W E T B [8msssw_configh X
~ 1= mpfs-rtc-time 55 * Set MPFS_HAL_LAST_HART to a valu
&l Includes 56 * all U54_x harts.
v 8 src 57 * Harts that are not started will
» & application 58 * through some other method.
? &= app 59 * The value of MPFS_HAL FIRST HART
v (& boards 68 * The value of MPFS_HAL LAST HART
v (= icicle-kit-es 61 * A typical use-case where you set
» = fpga_design 62 * MPFS_HAL_LAST HART = 1 is when
~ = platform_config 63 * your application is running on U
> & ddr-release 64 * your application to the target m
G £
» = envm-scratchpad-release 5 _/
lim-deb 66~ #ifndef MPFS_HAL_FIRST_HART
v & lim-debug 67 #define MPFS_HMAL FIRST HART 1
» = linker 62 #endif —
w = mpfs_hal_config 69
> [8 mss_sw_configh 70= #ifndef MPFS_HAL_LAST HART
s & lim-release 71 #define MPFS_HAL_LAST HART 4
> = mpfs-discovery-kit 72 #endif
» = middleware 73
’ 748 /*
> (= platform 75k TMAGE | NANEN BV BRNANTI NANER

(2) #define IMAGE_LOADED_BY_ BOOTLOADER @ %
#define IMAGE_LOADED BY BOOTLOADER 1

~EHELET,
5 Project Explorer x H% T 8 T 8 [§*mssswconfigh %
~ I=% mpfs-rtc-time 86 * Not defined => This program assumes tl
> & Includes 87 * already performed (Typ:
v 5 src 88\ * . e s
) o 89 * List of items initialised when MPFS_HAI
» [= application . .
99 * - load virtual rom (see load_virtual_r
¥ Eboe_:rf:ls ] 91 * - 12 cache config
v = icicle-kit-es 92 * - Bus error unit config
» = fpga_design 93 * - MPU config
~ (= platform_config 94 * - pmp config
> = ddr-release 95 * - 1/0, clock and clock mux's, DDR and ‘!
e
s @& envm-scratchpad-release 96 will start other harts, see text des:
i 97 *  MPFS_HAL LAST HART above
~ = lim-debug 98 *
> = linker 99 ¥/
v (= mpfs_hal_config 100 #define IMAGE_LOADED_BY BOOTLOADER 1
> [ mss_sw_configh 101°#if (IMAGE_LOADED BY BOOTLOADER == @)
5 & lim-release 102 #define MPFS_HAL HW_CONFIG
> = mpfs-discovery-kit 103 #endif
- . 184
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(2 src/application/hart0/e51.c D7 7 4 V% % eSl.org ~EHEL 9,

5 Project Explorer X BglY 8 = 0 5 Project Explorer % BS 7T &
v 1= mpfs-rtc-time ~ ~ T= mpfs-rtc-time
! Includes ! Includes
~ [ src ~ [ src
v = application ~ [z application
~ = hartQ v = hartQ

[g e51.c

&E:

tcdl CER LT A v EZ DT EMHHE . MSS Configurator T Microcontroller
Subsystem (MSS)DFEKZEH L T2 &xml 77 AV 22 LELT T,

LD xml 7 7 A ix, 77 A A% xml 25 xmlorg ~EETEHENY 7T v T
Nz ezbsdTTHLET,

5 Project Explorer =)
~ 1% mpfs-rtc-time
w Includes
~ [{B src
= application
v [= boards
v [= icicle-kit-es
v (= fpga_design
~ (= design_description
I.ZE MPFS_lcicle_MSS_Baremetal.xml
= mss_contiguration
= platform_config
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3-5. Build Configurations &R
7ayz7 b2 Y v 7 > Build Configurations > Set Active %33R L
LIM-Debug-IcicleKitEs % #R L % 7,

I Project Explorer X

v J= mpfs-rtc-time

=1E=rg

&l Includes New 2
v @ src Go Into
i applica Open in New Window
(= boards Show In Alt+Shift+W >
& middley Show in Local Terminal >
& platforr _ z Bl
=| mpfs-ric-ti =l S ik
— Paste Ctrl+V
P | Delete Delete
=l mpfs-ric-ti
] Source >
Il mpfs-ric-ti Move
5/ README.n o
Rename... F2
i Import...
e Export.
@ Robot Framework >
Build Project
Clean Project
Refresh F5
Close Project
Close Unrelated Project
|| Build Configurations || setActive > |
Build Targets > Manage...
Indey > . e e

1 DDR-Release-DiscoveryKit (Execute from cached DDR memory — typically via a bootloader. Optimized (-Os).)
2 DDR-Release-IcicleKitEs (Execute from cached DDR memory — typically via a bootloader. Optimized (-Os).)
3 LIM-Debug-DiscoveryKit (Download to and debug from LIM memory. Not optimized(-00).(Could be used with boot mode 0))
~ 4 LIM-Debug-IcicleKitEs (Download to and debug from LIM memory. Not optimized(-00).(Could be used with boot mode 0))
5 LIM-Release-DiscoveryKit (Download to and debug from LIM memory. Optimized (-Os). (Could be used with boot mode 2))
6 LIM-Release-Icicle-Kit-Es (Download to and debug from LIM memory. Optimized (-Os). (Could be used with boot mode 2))
7 eNVM-Scratchpad-Release-DiscoveryKit (Booting from eNVM, program relocates itself to scratchpad memory and continues execution. Optimized (-Os). (Could be used with boot mode 1))
8 eNVM-Scratchpad-Release-IcicleKitEs (Booting from eNVM, program rel itself to hpad memory and i ion. Optimized (-Os). (Could be used with boot mode 1))

3-6. EJLF
JuaY /b2 Y v 7 >BuildProject 2627V v 7 LTCEALFLET,

I3 Project Explorer x B%Y § =0

w 125 mpfs-ric-time

& Includes New ?
~ 2 sre Go Into
& applicz Open in New Window
= bc:'lardfv Show In Alt+Shift+W >
& middle Show in Local Terminal i
(= platfor
mpfs-rte-t = Copy crl+C
. J/
mpfs-ric-t Paste Ctrl+V
- Delete Delete
= mpfs-ric-t
B mpfs-ric-t Source ’
B READMEs  Move-
Rename.. F2
ta  Import...
1 Export..
& Robot Framework 2
[ Build Project

Clean Project
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SE:
vL %4179 & fpga_design_config 7 # LV XA ER I T T,
5 Project Explorer % B®Y ¢ =0
v [ mpfs-rtc-time
3 Binaries
! Includes
~ 3 src
&= application
~ [= boards
~ [= icicle-kit-es
(= fpga_design
~ (= fpga_design_config
= clocks
= ddr
= general
= io
= memory_map
(= sgmil
[W fpga_design_config.h
= platform_config
= mpfs-discovery-kit
= middleware

= nlatfarm

MSS Configurator ¢ Microcontroller Subsystem (MSS) Dk %#ZEH L, xml 7 7 f L %
LB ZTE N T 355 ICIZEATIC sre/boards/fpga_design_config"fid T D 3= T D
77 ANEHIBRL T ZE 0w,

&
AL FICRIRTAEE., 7ul 2 FDOAVE—F2LPVETEEALNTXAEALRH
D £,

#! Problems (2] Markers B Console X @@ Terminal 4 Search B Debugger Console 0 Memory = 8
| LGS B &S B

CDT Build Console [mpfs-ric-time]

./src/platform/hal/hw_reg_access.o ./src/platform/drivers/mss/mss_rtc/mss_rtc.o -

./src/platform/drivers/mss/mss_mmuart/mss_uart.o ./srcfapplication/inc/uart_mapping.o

./src/application/hartd4/u54_4.0 ./srcfapplication/hart3/u54 3.0

./src/application/hart2/u54_2.0 ./srcfapplication/hartl/u54 1.0

c:/microchip/softconsole-v2022.2-risc-v-747/riscv-unknown-elf-gcc/bin/../1lib/gcc/riscved-

unknown-elf/8.3.08/../../../../riscved-unknown-elf/bin/ld.exe:

./src/platform/mpfs_hal/startup_gcc/mss_entry.o: in function ~.L@ ":

C:\icicle-kit-reference-design-2024.09\SoftConsole\mpfs-rtc-time\LIM-Debug-

IcicleKitEs/../src/platform/mpfs_hal/startup_gcc/mss_entry.S:390: undefined reference to

“main_first_hart_app’

collect2.exe: error: 1d returned 1 exit status

make[1]: *** [makefile:72: mpfs-rtc-time.elf] Error 1

make: *** [makefile:63: all] Error 2

"make all"™ terminated with exit code 2. Build might be incomplete.

00:28:20 Build Failed. 4 errors, @ warnings. (took 265.28ms)
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3-7. Terminal ®3ir% _EIF
Tera Term Z5{F-# ® Terminal %7 % L3 ¥ 9,
BEE— D20, FRNEFNHY 4 v FoTcias FFEd,

) IXFO-JKO)

AR [ mmr—w
A —F(E)
7 —AD) FoEll
HUF(a)
2w E S HS): 1 bit “ ~JLTH)
0 —HlwEF) none &

PE(SIRIE

o lzum/Fe [0 | 2UmATL)

Device Friendly MName: Silicon Labs Quad CP2108 USE to UART E
Device Instance (D USB¥VID 10C4RFID EATI AN 00¥7525344934
Device Manufacturer: Silicon Labs

Provider MName: Silicon Laboratories [no.

Driver Date: 5-23-2018

Driver Version 6762130
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3-8. Icicle Kit D BRI A
@ IcicleKit ® SW4 #f# L, 74 2%V &y P LT,

@ 225® Terminal FTXA Yy 2 —YRERRINT T,
(T4 RO eNVMBEIRICY 7 by 2T EZATINTWE 20, )
COM K — FFFITFFILDORKICIVED Y £ 7,
UARTO (e51) — HSS(First Stage Boot Loader) :

T COM46 - Tera Term VT

[uB4 4]

Ir liz Hi-v

ubé4 State Chany [ldle] [I1dle] [Idle] [Idle]
goop 1‘took 6??([3744 ticks (milx 6363744 tlcks)
nitializing IPI Qu

1
qup 3 took 394367693 ticks (max 394367683 ticks)

PolarFlre(R) Sob Hart Software Services (HSS) - version 0.99.42-v2024.09
MPES HAL version 2.3.102 / DOR Driver version 0.4.024 / Mi-V IHC version 0.1.1 / BOARD=mpfs-ici|d

UART1 (ub4_1)

VT COMAT - Tera Term VT
IrIWE) BEE) BES IVFO-LQ D4YEIW) ALTH)
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(3 UARTO (e51) — HSS(First Stage Boot Loader) 233/~ & 3172 Terminal 12 T
Enter ¥ — %L, a~v FANWBTE 2 LHIcL T,
>>
BRREIN, a7V FANTEL L9270
USBDMSC & A1 L 5,
B, ANATREZR 2~ v Fid HELP a2~ v F ClERRETF

VT COM46 - Tera Term VT

J7IUE w\EE) REES IVAO-HQ) T4VEIW) ALTH)

startup_service :: [init] > [boot]

ipi_poll service :: [Init] -> [Monitoring]
ushdmsc serwce

HELF] f[:]f |I 1’ ||1’ cO 3
289832 took 472460191 ticks (max 472460191 ticks)

N UPTIME DEBUG MEMTEST QSPI EMMC MMC SDCARD PAYLOAD SPI US

usbdmsc service :: [Idle] -> [WaitForUSBHost]
initialize MG

Attempting to 'se lect SDCARD .
At rrptl g to select eMMC .

to quit
loop 2600000 took 4837 ticks (max 4/
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3-9. Ty TEIT

@O 7wy 27 %42V v 72 >Debug As > Debug Configurations... % 1%

5 Project Explorer x BI%Y § =0
~ [ mpfs-rtc-time
# Binaries New >
i Includes Go Into
v @B sic i Open in New Window
= applice gpop i AltShift+W >
v & boards Show in Local Terminal >
v = icicl
= B Copy Curl+C
v Paste Ctrl+V
a ® Delete Delete
d Source >
g Move...
G Rename... F2
C 21 Import..
i i Export.
[ & Robot Framework >
SE  pild Project
(= mpf )
& middle Clean Project
& platfor 21 Refresh ) F5
= LIM-Debu Close Project

mpfs-ric-t Close Unrelated Project

mpfs-rtc-t Build Configurations >

mpfs-ric-t Build Targets >
£ mpfs-rtc-t Index >
< Profiling Tools >
%5 Debug x % Br O RunAs >
= %+ Debug As >| ® 1Robot Test
Profile As > @ 2 Robot Remote Test
Restore from Local History... [£] 3 Local C/C++ Application
cppcheck 2 I Debug Configurations...
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2 mpfs-rtc-time hw all-harts debug % 7V v 7 L £ 3
Startup % 7 %[ % . Initial Reset & Set breakpointat D F = v 7 %4 L,
Apply Z# L Debug 2 F L 9

SC Debug Configurations [m] X

Create, manage, and run configurations ﬁ_

CEdEX|BY~
‘type filter text
» [E] GDB OpenOCD Debugging Initialization Commands
m fs—rt(-t!me hw all-harts attach [ inttial Reset. | Type: |init
[E] mpfs-ric-time hw all-harts debug
[&] mpfs-rtc-time renode all-harts debug
~ @ Launch Group

Name: ‘mpfs—rt(—time hw all-harts debug ‘

Main‘*ﬁ Debuggerlb StartupIE/ Source  [[] Common| 7 SVD Path|

i mpfs-rtc-time renode all-harts start-pl

["]Enable Arm semihaosting

Load Symbols and Executable
Load symbols
@ Use project binary: mpfs-ric-time.elf

(O Use file: Workspace... File System...

Symbols offset (hex): l:l

Load executable
@ Use project binary:  mpfs-ric-time.elf

() Use file: Workspace... File System...

Executable offset (hex): l:l

Runtime Options
[] Debug in RAM

Run/Restart Commands

[ Pre-run/Restart reset Type: (always executed at Restart}

thread apply all set $pc=_start

El Set program counter at (hex):

€51

Restore defaults

< >
Filter matched 6 of 13 items Revert Apply

®

S

S OEETIE—HlE LT Debug sXEZZH L TEITLE LA, FFICZOREICTNE
LEORTVIIHY THA,

il Z 1. InitialReset.dF = v 7 I L7286, 2—7 v P Vv FEAFy 73, BlE
D CPU DREDL LT 7V 7y —v a VB ETEIRTLEVWE T,

T 7 AN PREDIREETEITT 5. REXLLT 2% LEICHHAT IV,
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TNy HIZDWTIE GitHub RICFE#E 2 H ) £ T O T2 TISHE 230,
51F [You may change the existing debug launchers or create your own launcher to suit your

project. |

https://github.com/polarfire-soc/polarfire-soc-bare-metal-examples?tab=readme-ov-

file#debug-launchers

® Terminal kic 1 # 2 L IfGBRAR RTINS C L 2HERL 9,
V—Za—FlZubd l.c 2 TH5ELFF X,
snprintf((char *)display buffer, sizeof(display_buffer),

"Seconds: %02d", (int)(calendar_count.second));

VT COMA4T - Tera Term VT — O X

BES) I/HO-HQ) I1YEIW) ALTH)

Pk
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https://github.com/polarfire-soc/polarfire-soc-bare-metal-examples?tab=readme-ov-file#debug-launchers
https://github.com/polarfire-soc/polarfire-soc-bare-metal-examples?tab=readme-ov-file#debug-launchers
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