M,cﬁH,p First / Second Thursdays

Jan. 9 - Webinar 9: Getting Started with PolarFire®SoC

Feb.13 - Webinar 10: Introduction to the PolarFire SoC Baremetal Library
Mar. 12 - Webinar 11: Handling Binaries

April 9 - Webinar 12: Two Baremetal Applications on PolarFire SoC

May 14 - Webinar 13: Linux on Renode

June 1l - Webinar 14: Building Applications for Linux on PolarFire SoC

July 9 Webinar 15: Real-Time (AMP Mode) on PolarFire SoC
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@ Getting Started with Libero SoC
MICROCHIP v12.3

- www.microsemi.com/liberosoc

- Create a PolarFire SoC Project with an EAP license

. Libero SoC v12.3 released December 10th 2019

World Electronics
Achievement Awards

. Libero SoC v12.0: bk
Software Tool of the Year — 2019 WEAA

. www.microsemi.com/polarfiresoc
- polarfiresoc@microchip.com
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Getting Started with Libero SoC
MICROCHIP v12.3

al -2 X
Project File Edit View Design Tools Help

DS @ 03|

StartPage |

4

-

T
Open

Welcome to Microsemi's Libero® SoC v12.3

Microsemi Libero® System-on-Chip (SoC) design suite offers high productivity with its comprehensive, easy to learn,
easy to adopt development tools for designing with Microsemi’s power efficient flash FPGAs, SoC FPGAs, and Rad-

{scratch/qaric/ I‘" ii“i'i"‘ I’i I i Tolerant FPGAs. The suite integrates industry standard Synopsys Synplify Pro® synthesis and Mentor Graphics

ModelSim® simulation with best-in-class constraints management, debug capabilities, and secure production
Welcome to Libero SoC programming support.

Recent Projects

/scratch/qarlic/bre.. /PF_SoC

4

|»

Libero SoC Quickstart Use LibekSoC v12.3 for designing with Microsemi's RTG4 Rad-Tolerant FPGAs, SmartFusion®2 and |IGLOO® 2 SoC
Libero SoC Interface Description ] FPGAs, and PolarFire FPGAs.

Libero SoC Release Notes on the To design with Microsemi’s older Flash FPGA families, use Libero SoC v11.9 and subsequent service packs.
Web

What's New in Libero SoC v12.3

4

lihara Tutarialc

=i
Message 8 X
[E] Messages @ Errors A Warnings @ Info [£] Manage suppressed messages
Log Message
Fam: |Part:




Getting Started with Libero SoC
MICROCHIP v12.3

B Configurator -0Ox
PolarFireSoC MSS System (Pre-production) Configurator
Microsemi:SgCore:PFSOC_MSS:1.0.100
Clocks |

Fabric Interface Controllers | 10 Configuration |

DDR Topology | DDR M »i*
2 MSS
MSS clock frequency (Mhz) |625
Cl OCkS tab . MSS Reference Clock Input Source |Dedicated /O from Bank5 (REFCLK) =
Set MSS clock frequency PFSOC_MSS_0
[SJRESET_IN
Select CIOCk Source B Clock Sources Frequency W MSS_RESET N F2M i Locx‘:';n()z?ia
Dedicated I/O from Bank5 (REFCLK) frequency (MHz) [100 ~ e T T Reserm
Set reference frequency prEFax MSS RESET N MEFp
WREFCLK_N
PFSOC_MSS
LI\ Image /\ Symbol /

Cancel




Getting Started with Libero SoC

MICROCHIP

v12.3

Fabric Interface Controllers: =i

FIC 0 AXlI4
- Master
- Slave

FIC 1 AXl4
- Master
- Slave

FIC 2 AXl4
- Slave

FIC 3 APB
- Master

Configurator

PolarFireSoC MSS System (Pre-production) Configurator

Microsemi:SgCore:PFSOC_MSS:1.0.100

Clocks

@ FIC_O (

Use Master interface I
Use Embedded DLL ¥
FIC_1 (AX14)

Use Master interface I
Use Embedded DLL ¥
FIC_2 (AX14)

Use Slave interface ™
Use Embedded DLL ¥
FIC_3 (APB)

Use Master interface I

Use Embedded DLL ¥

Fabric Interface Controllers | 10 Configuration

Use Slave interface I

Use Slave interface ™

-

PFSOC_MSS_0

—-0Ox

[SJRESET_IN

p MSS_RESET_N_F2M
[E]CLOCK_IN

» REFCLK

» REFCLK_N

CLOCK[]
PLL_CPU_LOCK_M2Fp

RESET[E]
MSS_RESET_N_M2Fp

=

2 \Umage /\ Symbol

PFSOC_MSS

\' oK ICanceI




@ Getting Started with Libero SoC
MICROCHIP v12.3

Configurator
10 Conﬂq urations Available: PolarFireSoC MSS System (Pre-production) Configurator
Microsemi:SgCore:PFSOC_MSS:1.0.101
Clocks | Fabric Interface Controllers 10 Configuration \ DDR Topology | DDR Mem Li
« eMMC @ eMMC
@ USB
* USB @ SD/SDIO
° SD / SDIO @ Gigabit Ethernet MAC_0
@ Gigabit Ethernet MAC_1
« GEMO/1 @ QsPI PFSOC_MSS_0
@ SPI_O RESET I
° QSPI 8 SPI_1 Bpms:ﬁ[-Nsniufm CLOCRES
® MMUART O [ElcLock v m_cm_Loch_:SzEr:El_
® SP'_O / 1 - MMUART:I :::izt:n MSS_RESET_N_M2Fp |-
 MMUART 0/1/2/3/4 @ MMUART 2 :
- ® MMUART_3 PFSOC_MSS
o |2C_0 /1 @ MMUART_4
@ 12C_0
® CAN_O / 1 ® |2c:1 —
. @ CAN_O
GPIO_0/1/2 s
B GPIO_O (Bank4 1/Os) =
M GPIO 0 (Rankd I/0<) Rasat Source ~|Umage/\ Symbol /-
OK Cancel
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Getting Started with Libero SoC

v12.3

The “Image” tab
highlights 10s in
use and their
configurations

Configurator

| = x

PolarFireSoC MSS System (Pre-production) Configurator
Microsemi:SgCore:PFSOC_MS5:1.0.100

Clocks Fabric Interface Controllers 10 Configuration DDR Topology DDR Memory

emMMc
usB

SD/sDIO

Gigabit Ethernet MAC_0

Gigabit Ethernet MAC_1

QsPI

SPI_O

SPI_L

MMUART_0O

MMUART_1

MMUART_2

MMUART_3

MMUART_4

12¢_0

12¢1

CAN_O

CAN_1

GPI0_0 (Bank4 1/0s)

GPI0_0 (Bank4 1/0s) Reset Source
GPIO_1 (Bank2 1/0s)

GPIO_1 (Bank2 1/0s) Reset Source
GPI0_2 (Fabric)

GPI0_2 (Fabric) Reset Source

EEEEEEEEEEEEEEEEEEEEEE*

3

BANK 10 MUX |PackagePin  eMMC usB MAC ase se1 MMUART 2c CAN GPIO
0 AaB EMMC_CL SPLCLK LK ip
1 Aro EMMC CH MMUART 3 RXE p 1
2 AAT EMMC DATAD [y MMUART 3 TXD DA
£l Yo EMMC A i T 4 RXI N 0 TXBL
N AA10 | EMMC DATA D/ RT 4 TXD N_0_RXBL 1
= 5 AA13 | EMMC I L T 0_RXI N 0 TX EBL 1 v
A
N 6 ¥io EMMC_STRB c RT 0_TXD (A) GPIO_O ¢
= 7 ¥7 EMMC_RSTN b MMUART 2_RXI
a 8 fets EMMC DATAY BC \C 1 MDI 155 MMUART 2 TXI 3
9 ¥13 EMMC_DATA! VOLT SEL c o3 r MMUART 0_RXD (B)
10 vo EMMC_DATAG e N \C 0 MDIC 1 DATA MMUART 0 TXD (8)
1 vi1 EMMC I v o DAT D MMUART 1_RXE N1 TXBL
12 An1z Ve it 1 DAT o1 MMUART 1 TXD N1 RXBL
13 het] I N_1_TX EF 1
11 we USB_CLK 1 CLK ( CLE ( P
15 V6 USB I M D MMUART 4_RXL 3P
16 wa USB_NXT \C_1_MDIO (8) DI(A} | MMUART 4 TXD GPIO 1 2
17 ve u « MUART 0_RXD (A) G
18 va USB DATAD RT 0_TXD (A) '
19 us USE DATA MMUART 1_RXL
20 wo USB_DATA RT 1 TXD ( GPIO 1 €
21 u7 USB_DATA: T 2 RXE i N0 T v
22 us USB_DATA4 RT 2 TXE N_0_TXBUS (A P
23 v7 USB_DATA T 3 RXI AN_0_RXBUS ( P 3
= 24 va USB_DATAG AC_0_MDC (A) MMUART 3 TXD SCL( GPID 1 1¢
N | 2 s UsB paT C 0 MDIC o b ¢ GPi0 1 11
L3 26 via SCL(E GFIO 1 12
F 27 Vi3 « ® N 1 TX EEL N(A) | GF 1
28 wie v " \C_1_ME MMUART AN_1_TXBUS (. 11
20 w11 v MDIO (B) i T 0 TXD N_1_RXBL 15
30 wia CLK ( LK (B v e
1 w3 & AN_0_TXBUS (F v 1
3z u1 c T DATAC AN 0_RXBUS (F GPID 1 1
EE} viz L DAT N 0 TX EEL N(B) | GF 10
31 vii & 1 DATAZ N 1 TXBUS (E GFIO 1 20
as u1o ve & C 0 MDC (B) DAT MMUART 0_RXD (C) (& N_1_RXBUS (E IO 1 21
a6 vl Ve [t \C_0_MDIO (B) MMUART_0_TXD DA AN_1_TX_EBL N (B
a7 vi2 CLK

\Umage /i Symbol /

oK Cancel
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MICROCHIP v12.3

PolarFireSoC MSS System (Pre-production) Configurator

Microsemi:SgCore:PFSOC_MS5:1.0.100

Clocks | Fabric Interface Controllers | 10 Configuration | DDR Topology | DDR Memory Initialization DDR Memory Timing DDR Controller | Misc |

|
?

12
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Getting Started with Libero SoC
v12.3

Debug Trace:

Expose UltraSoC
Debug pins to the
fabric

JTAG:

Expose fabric JTAG
debug pins

Interrupt:

Expose 64 interrupt
pins to the fabric

onfgurator

PolarFireSoC MSS System (Pre-production) Configurator
Microsemi:SgCore:PFSOC_MSS5:1.0.100

ay |
= Debug Trace

DEBUG_TRACE |Unused ~

JTAG Unused ~

2 Interrupt

INTERRUPT |Unused ~

DDR Memory Initialization |

DDR Memory Timing |

DDR Controller

Misc =

Rk

PFSOC_MSS 0

-0

[EJRESET_IN
wMSS_RESET_N_F2M

EICLOCK_IN
wREFCLK
wREFCLK_N

PLL_CPU_LOCK_M2Fp |-

MSS_RESET_N_M2Fp |

CLOCKE]

RESET[]

PFSOC_MSS

o Uimage /\ symbot /

Cancel
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Getting Started with Libero SoC
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[a

vel -

% v 0 HDE .ﬂ C% o |o° B° EC }{ G)\ G\BHCK ﬂ A ﬁ Filter Nets: |* [” Show Only BIF Nets
COREJTAGDEBUG_CO 0 -

[EITAG HEADER  DEBUG_TARGET 0[]
pICK TGT_TCK Op
»T0I TGT_TDLOp-
D0 TGT_TDO_ O
™S pIMS TGT_TMS_Op
TRSTE pIRSTE TGT_TRSTA Op | = PFSOC MSS CO 0 . CoreAPB3_CO O
“COREJTAGDEBUG_CO Feoi 3 < APB Master
|EICLOCK_IN CLOCKE| TT—B—I
~ | pRercLK PLL_CPU_LOCK M2Fp - oreAPB3_CO
PREFCLK N RESET[)| 00
D e b u [EIRESET_IN MSS_RESET_N_M2fp —
(——|—| PMSS_RESET_N_F2M JTacE|
EITAG_IN JTAG_TDO_M2Fp ——
L »ITAG_TCK F2M JTAG_TDO_OF M2Fp — t
L pytac_TDLF2M INTERRUPTE]} CGorelimer:GO_0
PITAG_TMS_F2M MSS_INT_M2F(15:00p ~ PCLK

SHI et || ™= «+—]RQ Generating Timer
CLK & Reset Parmes EaE e oreTimer

PF-OSC CO 0 - » MSS_INT_F2M[0] EMMC_CLKp-

@Fic 3N EMMC_CMDg
e [ [ pAc3 ek EMMC_DATA3g
|| pFiC_3 PRESETN EMMC_DATAZq.
REEOSCEECO i E’EMMCJN EMMC DATALg -
I | pEMMC_STRS EMMC_DATACe
PF_CCC_CO0_0 ‘ |l EMMC_RSTIY _]
- Ou'gi‘fgé:ﬁ CORERESET_PF_CO 0 PFSOC_MSS_C0
il A
PE2CCE:CO ‘ STATUS -
JBANK y VDDI_STATUS '
EXT_RST_N o d p“]:anuc Rssn’:i
PF_INIT_MONITOR_CO 0 st
FABRIC_POR N FPGA_POR N

PCIE_INIT_DONE|-

P —CORERESETFF.CO0 PF SoC MSS
SRAM_INIT_DONE| O

DEVICE_INIT_DONE|
XCVR INIT_DONEf
USRAM_INIT_FROM_SNVM_DONE|
USRAM_INIT_FROM_UPROM_DONE|-
USRAM_INIT_FROM_SPI_DONE]_
SRAM_INIT_FROM_SNVM_DONE|-
SRAM_INIT_FROM_UPROM_DONE}
SRAM_INIT_FROM_SPi_DONE]-
AUTOCALIB DONEf
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MICROCHIP

Libero - /scratch/garlic/breslinh/PolarFire_SoC/l - X
roject File Edit View Design Tools SmartDesign Help
7
W= C=3-10)
ssign Flow #X  Reports §x SBase & | ConstraintManager &X | StartPage & x | >
Top Module(root): Base B 0@ g vORPZM SR80 ¥ @ QDO E A #G erernes: [+ I Show Only BIF Nets.
\ctive Synthesis Implementation: synthesis . COREJTAGDEBUG_CO 0 =
REFCLE -OREJTAGDEBUC €0
[700l | e
S b Create Design o
Create SmartDesign s
Create HDL TSTE PFSOC_MSS_CO_0 CoreAPB3_C0_0
i create SmartDesign Testbench Te_sarn it dimeaster APBmi
. Bl create HDL Testbench |
Cu r rentl Aval I ab | e: & b Verify Pre-Synthesized Design TLEUEE o
y . B simulate L
= » Constraints L_
0 Manage Constraints $ - CoreTimer C0_0
¥ = » Implement Design e || B
. B Open Netlist Viewer =2 =
. Sy h v S synthesize 124 E 1“
nt eSIS = » Verify Post-Synthesized Design - g GreTimer_Co
t +7] Generate simulation File PF_OSC_C0_0 cune cu
e PJ dR B smuiate — ey
ace and Route L, gl
. . . . S b Verify Post Layout Implementation - o0
« Timing Verif v T e o =
Imin erl Icatlon &, Open SmartTime e [ CORERESET PF 00 s MET———
= » Handoff Design for Production -
+2 Export Pin Report
e RsT N

Jesign Flow | Design Hierarchy | Stimulus Hierarchy | Catalog | Files |

:ssage

[E)Messages @Emors A wamings 7 Info [E] Manage suppressed messages

FasnIc_pon

\sRAM_iH1T_oon]

Message

g Message
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Libero SoC v12.3



N Creating a PolarFire SoC
MicrociiP — Design in Libero SoC v12.3

. Create the Project

- Configure the MSS

. Configure Fabric Clock and Reset
- Add Debug

- Add an Interrupt Generating Timer

17



Creating a PolarFire SoC

MicracHiP  Design in Libero SoC v12.3

e
-
Welcome to Microsemi's Libero® SoC v12.3
Microsem Liberod System-on-Chip (SoC) design suite offers high productivity with its comprehensive, easy to learn, easy to adopt development tools for designing with Microsemi’s power efficient flash FPGAS, So€ FPGAS, and Rad-Tolerant FPGAs. The suite integrates
industry standard Synopsys Synplify Prof® synthesis and Mentor Graphics ModelSim® simulation with b lass constraints lebug capabilities, and secure production programming support.
Use Libero SoC v12.3 for designing with Microsemi's RTG4 Rad-Tolerant FPGAS, SmartFusion®2 and JGLOO® 2 SoC FPGAS, and PolarFirg FPGAS.
To design with Microsemi’s older Flash FPGA families, use Libero SoC vi1.9 and subsequent service packs,
What's New in Libero SoC v12.3
* PolarFire Silicon Support
© MIL operation condition support:
D:/scratch/MARK IRQ... = Production timing for the MPF300TS 1.0V/STD device
MARK IRQ TEST = Preliminary timing for the MPF200TS 1.0V/STD and MPF500TS 1.0V/STD devices
» Production power for all the above devices
© Power Estimator for PolarFire version v8c
© Transceiver generic Transmit PLL Jitter Attenuation solution
o Transcewver Transmit PLL Spread Spectrum support
Welcom! bero SoC © Configuration reports for the Transceiver and PCle blocks
© Automatic assignment of up to 36 globals
bero SoC Quickstart « RTG4 Silicon Support
©New 1657 FCG Package for RT4G150 (STD and -1), RT4G150L (STD)
bers of; ription o Fabric Clock Conditioning Circuit (FCCC) with Enhanced PLL Calibration for non-triplicated PLL
* SmartFusion2 and IGLOO2 Silicon Support
i lease Notes on th
< Extended configuration report for CCC, SERDES, FDDR and MSS/HPMS blacks -
© Option to lock the cﬂnllgurnhun of unused SERDES, FDDR and M55/HPMS blocks
bero Tutorials % DEVICE_INFO reports family name, product name and status of the Cortex-M3
© SVF Programming File Format
Product Tutorials * Run time Improvements
Training Webcasts ©10% runtime improvement in Place and Route for PolarFire
©7% runtime improvement in Generate Programming for PolarFire
Microsemi SoC Website « Libero Enhancements
© Consolidated Multi-corner timing report
< Design Hierarchy Navigation Enhancements
og LR
[E) Messages @ Errors i, Warnings @ Info
Message Log
Fam:_Part: Verilof

18
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Modifying the Renode Model and
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S Modifying the Renode Model
MicRocHIP and MPFS Blinky

PFSOC_MSS_C0_0

Debug

»
»
»
- B
- .‘
e
COREJTAGDEBUG_CO_0 - :
™ol » J > » —
. —— « ,: ‘h‘ . I :’ -
- - o T == = = =
T OS¢ CO.0 e - CoreAPB3_C0_0
. ‘ J S R [ CoreTimer_C0_0
PF_OSC_CO " x oreAPB3_CO
PF_CCC_CO | e o
CLK & Reset 4
ese [ | oreTimer_C
’ [ CORERESET PF_C0_0 T
['pF_mrT_moniTor_co_o L= H

]' e APB Master
IRQ Generating Timer
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S Modifying the Renode Model

MICROCHIP and MPFS Blink

SCWD/. ./scripts/single-node/miv-basic.resc

- The timer needs to be added to the CPU & ewmunsy | Loineh Serpt
CPU File

- It connects to sysbus directly —there is
no need for an apb master

_switch_1 .
S Srase: 1 Board File

- The FIC3 address is 0x40 0000 0000 o

- The timer interrupt needs to be
connected to the fabric interrupts

lllll

Add’ress : 2

21



S Modifying the Renode Model
MicRoCHIR and MPFS Blinky

- Drivers for the timer need to be added to the
software project

- The timer needs to be configured and started

- The handler for the external interrupt to be used
needs to be added to the software

22
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the Renode Model
MPFS Blinky

R R C

3 Project Explorer =l ¢ uS4_1.c

L3 fpga-cortex-m1-blinky

T mpfs-mustein-julia B viceos
L3 smartfusion-cortex-m3-blinky £ Local Disk (C) v 58
L3 smartfusion2-cortex-m3-blinky

ms 1 item selected
L PolarFire-SoC-Renod: I

renode-microchip-mods

$-0-Q-®4 - 3

13 mfpga-cortex-m1-blinl o
- o B 635 void uS4 1 setun(void)
& miv-rv32im-interrupt-blinky
L3 miv-rv32im-systick-blinky = -
T miv-rvazimaf-mandelbrot-uart Home share  View
& miv-rva2imaf-raytracer-uart-cpp T o tect al
. " e «Moveto~ X Delete ~ | mopen H select a
3 mpfs-blinky L1 i copy path - Sekectnon
< Cop: c ¥ e
¥ (&5 mps-binky-lab Pivto Quick Copy. P potet [@copyto mhnename  New T properties oL g ecion
34 Binaries
includes ipboard Organize New Open elect
o) Inclu
v Bsrc « * > ThisPC > Local Disk (C) > Microsemi > SoftConsole_v6.2_ v O p
v (2 application . X
& harto @ OneDrive - Microchip Technolog = =
v Ehartt arm-none-eabi-gcc 18/12/2 2 ol
= This PC
[ usa 1c ’ build_tools 8 g
Einc B 3D Objects cMsis 8/12/2 32
(& modules . captures (dm5) documentation A
(& platform B Desktop eclipse o
(= Debug
Documents extras.
mpfs-blinky hw-emulation all-harts Debug laur|
mpfs-blinky Renode all-harts Debug.launch ¥ Downloads fpServer
mpfs-blinky Renode all-harts Start-platform-an| D Music gdbinit
mpfs-blinky-lab Renode all-harts Debuglaunch & pictures notices
README.md openocd olc
3 ~ Tara (DUBDTC0001)111
L mpfs-freertos-wip renode

platform-lab [Program]
® <terminated, exit value: 0>C:\Microsemi\SoftConsole_v6.2_\renode\bin\Renode.exe

100000) ; :

Outline
SEVA SNICE T
o stdioh
%1 mpfs_hal/mss_hal.h
&l drivers/mss_uart/mss_uarth
™ drivers/CoreTimer/core_timer.h
™ inc/commonh
@ " count_sw_ints_h1
@Y dummy_m
® g_timerd
® fabric_f2h_0_plic_IRQHandler(void)
® Software_h1_IRQHandler(void)
® u54_1_init_hal(void)
© u54_1_setup(void)
©  u54_1_application(void)
® u54_1(void)
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. Getting Started with Libero SoC v12.3
- Creating a PolarFire SoC Design in Libero SoC v12.3
- Modifying the Renode Model and MPFS Blinky
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Thank You

Any Questions?



