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1. B2

1-1. KERHC DWW T
Mi-V(Microchip #:® Y 7 + CPU) %2 IZ L TEHE N2 H AR E L 7%=
ffi%F 2 — b U T TT, EIC Libero SoC TOHFM 7 vy = 7 MEKD S
Mi-Vc7 1277 L& {ERL LED Z iS¢ 2 £ COFIHZEHL £ 3
Libero SoC D\ OFIHIZEZ L T 5,

1-2.Mi-v a7
Mi-Voa7IiCi3fdER2H Y £, KERClXREHIT=2T7 TH 5 Mi-VRV32 %
fEFRL £,

Mi-V RISC-V Soft CPUs

We offer a comprehensive ecosystem of software tool chains and IP cores for FPGA designs. Mi-V Rv32 RISC-V soft CPUs are available for PolarFire ¥ 5oC, PolarFire®, RTGA™

SmartFusion® 2 and IGLOO® 2 FPGAs with complete design support through Libero™ SoC Design Suite. The Eclipse-based SoftConsole IDE contains a development environment, a
Renode emulation platform, GCC compiler and debugger needed for C/C++ embedded firmware development.

The Libero SoC Design Suite and SoftConsole development environments provide all the required tools to integrate Mi-V soft CPUs in our FPGAs and develop, test and debug

embedded firmware.

Portfolio
RISC-V Soft CPU Mi-V RV32 Mi-V RV32IMAF_L1_AHB Mi-V RV32IMA_L1_AHB Mi-V RV32IMA_L1_AXI
LEs 4k-20k 26k 10k 10k
CoreMark® Score 0.18-2.48 2.01 2.01 2.01
Cache Size 1KBIS 2KB 1S, 8 KB D$ 2 KBS, 8 KB DS 2 KBS, 8 KB D§
ralables Pacimdadd Rdamnno. FTARAY Yes, Configurable Depth

1-3. ERBAFE* v b
PolarFire SoC Discovery Kit
KN 7 2 IV TT RS C TREBE TP T 0
BFELRHAEF Y FTT,
X5 oy — F CPU O 4 TH % MSS(Microprocessor Sub-System) (2 L % & A,

1-4. BifEtEER ~—V a v

Libero SoC v2024.2
SoftConsole v2022.2
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1-5. BifEx ¢ 35 ¥4 v

PolarFire SoC Discovery Kit ® LED1, LED2, LED3, LED4 %
0101, 1010 &ZIAICHAT, HITZHE T,

RERK:

PolarFire SoC FPGA

> II CorelTAGDebug |q—b

Clock
RS

» CCC

Oscillator

MIV_ESS v
PolarFire CoreAPB3
CoreReset

Initialization |—#
Monitor 7
CoreGPIO

LED

2. SoftConsole DA Y X b—IL (kA VX F—ILDIFEE)

*Mi-Vo Y 7+ v =7 id SoftConsole I CTHAFE L £ 3,

cRAVR =LA RERICAY vya—F, A VA=A LET,

- SoftConsole ®»¥— 3 ¥ | LiberoSoC O N— g v CHEj L TR A,
2025 4E 2 AR Tl v2022.2 2MRHT T,

- SoftConsole 13 7 £ & v AR E A E T,

Fyvua—FY v
https://www.microchip.com/en-us/products/fpgas-and-plds/fpga-and-soc-design-

tools/soc-fpga/softconsole
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https://www.microchip.com/en-us/products/fpgas-and-plds/fpga-and-soc-design-tools/soc-fpga/softconsole

3. N—KJx7T

3-1. Libero SoC 7R< = 7 MMERK
(D Libero SoC #i&Z# L £ 9,
B Microchip Libero SoC v
g Firmware Catalog VIl

EE FPExpress vl

Help Documentation

Identify ME V- RTL Debu...
Q Libero SoC vl

« Microsemi License Utility

L ZZAALTESE

@ A% —1F - =2 >“New”
@Libero

Project File Edit View Design Tools Help
e X9 0 v

StartPage ]

Libero SoC Design Suit

[ Mew... ) . ) .
The Likero® System—on—chip (SoG) Design Suite
FPGAs. The suite integrates industry—leading too
Recent Projects programming and debugging tools, and secure pro

3 L < I¥ Project > New Project

@ Libero

ProiectIFiIe Edit View Design Tools Help

[ New Project Ctrl+N |
: Open Project Ctrl+O
x (Close
J Save Ctrl+Shift+S
N vero So
bl coiin A~ Fiel o Chife . A

%27 Vv 7 L., NewProject 7V 4 = FZBZ £ 9,
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(3 Project nam, Project location % #%JE L Next > ## L ¥ 3,
BFILDOPCOTHADR T # L A~FHELTF X\,
Project name: miv_top
Project location: C:¥miv_lab

(-\ New project - O X

Project details
Specify project details

Project Details
Project rame: ‘miv,tnp\

Device Selection Project location ‘C /miv_lab Browse
Description

Device Settings

Design Template
Preferred HDL type ’m
Add HDL Sources [~ Erable hlock creation

Block flow erables you to publish a reusable comporent that can be instantiated into another design. A block comporent may +
It could include timing corstraints, physical constraints, placement or routing.
Add Constraints

Libefo)

System-on-Chip

Help < Back || MNext > | Finish Cancel

@ Device selection 12T
Family : PolarFireSoC % i#iR
Search part: MPFS095T-1FCSG325E % A7)
MPFS095T-1FCSG325E #3&R L Next> Z L £,

(® New project - ] X
Device selection .
Select a part for your project from the part number list Selected part: MPFS095T—1FCSG325E
Project Details IPERE B 3
| Family: |PalarFireSoC =) Die: [All | Package: [All -]
Speed: |All R Range: | Al =]

Device Selection

Reset filters

Device Settings

|
| Search part: |MPFS095T-1 FGSG325E| |

Part Number DFF User I/Os uSRAM LSRAM Math
Add HDL Sources MPFS095T-1FCSG325E 93516 80 876 308 292

Add Constraints

gl
Libefo) | ' .

System-on-Chip

Help < Back MNext > Finish | Cancel |

IMACNICA



(® Device settings *—3ICCT 74V FDEF Next>% L 7,

G‘ MNew project

Device settings

Choose device settings for your project

Project Details
Device Selection
Device Settings
Add HDL Sources

Add Constraints

Libefo)

System-on-Chip

Help

- [m] X

Selected part- MPFS095T—1 FCSG325E

Core Voltage . 10 ﬂ
1/0 settings

Cefault IO technology:

v | € Please use the I/0 Editor to change individual 140 attributes.
|+ Reserve pire for probes

When this option is enabled, please ersure that the
Initialization Monitor IP Core and Tamper [P Core are
[~ Systern controller suspended mode €3 corfigured to * Latch System Cortroller outputs” ard the
internal 1 B0MHZ RCOSC is connected to the
CLK_FROM_RCOSC 1 60MHZ input port

If System controller suspended mode is enabled, the following operations will not ke available:
- Al System cortroller services that are requested after FPGA boot
- Tamper flags
- Device recet and device zeroization Tamper responses
- SPI-Master Ir-Application Programming (IAP)
For further infarmation, refer to the System Services section in the PolarFire FPGA Security User Guide (UG0D753)

< Back || Mext > | Finish Cancel

(® Add HDL source files iZCCTTF 7 # v F D F F Next> L F 4,

('\ New project

Add HDL source files

Specify HOL files to import/link to vour project.

Project Details

Device Selection
Device Settings
Add HDL Sources

Add Constraints

Libefo)

System-on-Chip

[m] x
Selected part: MPFS095T-1 FCSG325E

Import file Link file |

Delete

File type ‘ File rame File location ‘

Help

IMACNICA

< Back ‘l Next > | Finish Cancel




(@ Add constraints I TCT7F 7 4 D F % Finish Z# L F 9,

@ New project — O X

Add constraints .
Specify constraint files for timing or physical constraints. Selected part: MPFS095T-1FCSG325E

Project Details Import file Link file | Celete

File type | File rame File location |

Device Selection

Device Settings

Add HDL Sources

Add Constraints

Libefo)

System-on-Chip

Help < Back Mext > || Finish || Cancel

3-2. SmartDesign DFHRIER
DO AR L—=v 7 CREEKTT 4 Z2ICTTHFA VE2ERL T T,
Design Flow I T Create SmartDesign # X 7 v 27 1V v 7

Design Flow F X
0 Please select a oot = o o ﬁ'
|Too| IL

=~ B Create Design
& Import MSS
I B Create SmartDes'lgnl
El Create HDL
@ Create SmartDesign Testbench
Create HDL Testbench L |

Simulate

7 Manage Constraints
P Implement Design

----- S Synthesize
- b Verify Post-Synthesized Design
te Simulation File

..... +(] Configur g

----- 88 Place and Route

----- Edit Post Layout Design

£+ b Verifv Post Lavout Implementation ﬂ

IDBSign Flows | Design Hierarchy | Stimulus Hierarchy I Catalog I Components I Files I
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@ %ZHiz AL OK 2# L £,

Name: miv_top

| Create New SmartDesign ? >
Mame:
Imiv_tn:np|

Help | Ok Cancel

® Design Hierarchy % 7% [ % . {ER L 7z SmartDesign %4527 J v 7,
Set As Root ZiE IR L ¥ 3,

Design Hierarchy F %
o Please select a root
' Build Hierarchy | I Ql Sh:w:lCDmDonents 3 E ? EE)
= @il work

Set As Root

Open Component

H D
- [ Components I

Generate Component
Export Compaonent Description(Tcl)
Hierarchical Export Component Description(Tcl)

Rename Component...

Create |/O Constraint from Module

Create Testbench 4

Delete

Copy File Path

Show Module Parameters

Export Parameter Report

_— Properties =
Design Flow | Design Hisrarchy . Files

Log Show Module

10
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3-3. Mi-V RV32

O ¥V 7+ CPUMI-VOTavyF—aT 2EE LT,
Catalog % 7% [ & Processors N® Mi-V RV32 %
Smart Design E~FZ7 v 7& ey 7L E73,

=1 Processors

- MiV RV32 3.1.100
Mi-V RV32 p
MV RV32IMAF_ L1_AHB 2.1.100
Mi-V RV32IMA_L1_AHB 23100
MV RV32IMA_L1_AXI 2.1.100
" Mi-V RV32IMC 2.1.100
Do cume ntation: ﬂ
MIV BVE2 31 User Guide nf

MIW RWE2 v31 200 Release Notes pdf
DS000037236 MY RY32 Migration Guide pdf
riscv—debug—release v013.2 pdf LI

vim e e m— 201 G101 T el

@ Libero - C:¥miv_lab¥miv_top¥miv_top.prx* — ] x

Project File Edit View Design Tools SmartDesign Help

[hEwa™ocwd|

Catalog g x E miv_topk & X | Reports & X | StartPage &8 X | ¥

IP_Gatal = g |

He B v P a=ZmTR° o8

[ [O%d | [ Simulation Mo & ¥ N
Name / |Version |

1
Design F- I Design Higrar= I Stimulus Hier’ar"'l Cat- Il Compone- I Fee- 4|
| S—

(2 Create Component 7 4 ¥ F U233 H LA ) £3,
ZDOFFE OK 2L LT,

[87 Create Component ? X

MNarne;

v rvaz ool

Help | Ok, | Cancel

11
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@O M-VoTFuryy—a7z&ELET, SR TEOL I ICHREL T,
Interface Options
AHB Initiator : None
APB Initiator : APB3, AHB Mirrored I/F ~F = v 7
AXI Initiator : None
Tightly-Coupled Memory (TCM) Options
TCM: F v 7%k ANd
Timer Options
Internal MTIME: & = v 7 %43
Internal MTIME IRQ: 5 = v 7 %444

® | Configurator — 0

Mi—V RV32 Configurator

Microsemi:MiV:MIV_RV¥32:31 200

eODmfiguratiDn l Memary Map l
Extension Options

c: v F I M v Multiplier: |Fabric ﬂ 6

Interface Options

AHE Initiator: [MNorme x| AHE Mirored I/F [ @
APB Initiator [APES ~ | APB Mirrared I/F: [v €3
AXI Initiator: [Mone x| A Mirored /5. [ @

ICACHE: I O vulti-Interface 1M [ €
Resat Vector Address

Upper 1 Ghits (Hex): |0xB000 Lower 1 Ghits (Hex): |Ox0 o

BootROM Option
BootROM: [ @ Reconfigabie: [ €

Tightly Coupled Memary (TCM) Options
TCM: v |@ TOM Access Suprort (TAS): [ @

Interrupt Options
External System IRQs: [0~ | e

“ectared Interrupts ™ o
Timer Options

Internal MTIME [ |@ WMTIME Prescaler: [100 (1]

Internal MTIME IRQ: [ |€®

Debug Optinns
Diebug: [v o Trace Interface: [ ﬂ Hart ID: (Ox0 o

Performance and Reliakility Ogptions

Register Forwarding [ @ ECC Erable: [ € Disable maccs: [ €@

GPR Registers: F o TCK Registers: ™ o ICACHE Registers: I o

Help = [0]:4 Cancel

12



f#i&: Interface Options:
Mi-V RV32 7u+t v ¥ & GPIO % ¥ < 7% AMBA APB(Advanced Peripheral Bus)

EEMCLTVET,
Interface Options

AHB Initiator: [Mome > | & AHB Mirored /'F: [ €D
APB Initiator: |APB3 ﬂ & APB Mirored I/F: [ 0
AX Initiator: [Morme = | & AXI Mirored /'E: [ €D

ICACHE: [~ O vulti-Interface v [~ €

e : APB Mirrored I/F I 2\ T:

LEF v 7 ANTW S APB Mirrored I/F I 2\ T D EH 1L,
FRiw—2ICh—Y Ve dH TS LIERARETT,

"This feature can bw used to directly connect a single target component (e.g. RAM)

without the need of a bridge"

Interface Options

AHB Initiator: [Mare | AHB Mirmored Y'F: T @

APE Initistor: [APBZ =] APB Mirored /F. [V @
This feature can be used to directly connect a single target component (e.g. RAM) without the need of a bridge
AXI Initiator: | MNone -] AXI Mirored IR T é i g d B eg ) g

ICACHE r O nMuti-lnterface m: [~ @

i /& Tightly-Coupled Memory (TCM) Options:

TCM Z Tightly-Coupled Memory (%4 A € V) DI ) 3,
RKF2a—+rVT7ATE—HIELTTCM DT FL A% Mi-V O
RESET_VECTOR_ADDRESS IC3%7E L ¥ 37

51 [The processor can be booted from this memory region by setting the

RESET VECTOR_ADDRESS to the address of the TCM. |
https://ww1.microchip.com/downloads/aemDocuments/documents/FPGA/ProductDocu
ments/UserGuides/ip_cores/directcores/MIVRV32v31UserGuide.pdf#page=15

Tighthy Coupled Memary (TCM) Options
TCM: [v &% TOM Access Supmrt (TAS) [ €

13
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@ 7TFLRZEHELFT,

Reset vector X7 7 #+ & b Tl 0x8000_0000 & 72 > TW ¥ 9,

Reset YWector Address

Upper 16hits {Hex): [0x8000 & Lower 16hits (Hex): |0x0 &

HI{E 0x8000_0000 237 F L AHPHIL & DEEDRFIRINT VB ZDEEMIGL £,

Ay

|Reset Vector Address (RVA) must be set to an address in the valid address range. The valid address range is any address within the active AHB, APB, AXI or TCM address ranges|

Memory Map % 7% B & |

TCM Address @ Upper 16bits (Hex) % 0x4000 2> 5 0x8000 ~ZH L OK ## L ¥ 3,

B | Configurator

Mi—V RV32 Configurator

Microsemi:MiV:MIVY_RV32:31 200

eConfiguration Memory Map

AHEB Initistor Address

Start Address: Upper 16bits (Hex)

End Address: Upper 16hbits {Hax):

APB Initiator Address

Start Address: Upper 16kits (Hex)

End Address: Upper 16hits (Hex):

AXI Initiator Address

Start Address: Upper 1 Ghits (Hex)

End Address: Upper 16hbits {Hax):

OxB000
OxEfff

Ox 7000
(i

CxG000
Oxafff

TCM Address

Start Address: Upper 16kits (Hex)

End Address: Upper 16bits (Hex):

OxB000
OxBO0O

TCM Accass Support LTAS) Address

Start Address: Upper 1 Ghits (Hex)

End Address: Uprer 16hbits (Hex):

BootROM Address

Source Start Address: Upper 16kits (Hex): |0x<8000
Source End Address: Upper 16h6its (Hex):  [0x<B000
OxA 000

Destination Address: Upper 1 Gibits (Hex)

Help =

Cxd000
OxA000

Lower 1 6bits (Hex)

Lower 16hits (Hex):

Lower 16hits (Hex):

Lower 16hits (Hex):

Lower 16hits (Hex):

Lower 16hits (Hex):

Lower 16hits (Hex):

Lawer 16hits (Hex):

Lower 16hits (Hex):

Lower 16bits (Hex):

O X

Lower 16hits (Hex): |0x0
Lower 16hits (Hex): |0x3fff
Lower 16bits (Hex): |0x0

Ox(

Oxffff

Ox0

Oxffff

Ox0

Oxffff

Ox0

Ox3fff

Ox0

Ox3fff

A

Cancel |

[ ox |

IMACNICA
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OK #' M. Smart DesignMi-V RV32 =27 ® 71 v 7 2% Smart Design LI
FRINET,

Remrs & X l StartPage & X E miv_topk @ X l
B v P a =L
MIV_RV32 C00

HTIME_GOUNT IN[62:0]
oLk

—{RESETN
[FIDEBUG

A puTaGTCK
= pJTAGTDI
- «4JuTaGTDO
| «uTAGTDO DR
= ITHGTMS
- pJTAGTRSTN
[ElRe

- pEXTIRG

» TMRIRG!

EXT_ RESETH—
AFB_HITIATOR

L .

MIV_RYE2_ GO

3-4. Clock Conditioning Circuitry (CCC)

(D Catalog 2 7° X » CCC %;ER L, SmartDesign b~F 7 v 7&F vy 7L 7,
Whwbd PLLOIPIZZR Y F9,

IP Catalog
ool Q- [ Simulation Mode (7
Name Version
- Clock & Management
|.Clock Conditioning Circuitry (CCC) | 2.2.220
Clock Conditioning Circuitry (CCC) 2.1.104
= 1/O
PolarFire 10D CDR Clocking 2.1.111

PolarFire 10D Generic Transmit Interfaces Clocking 1.0.128
-+ PolarFire Features

Clock Conditioning Circuitry (CCC) 2.2.220
Clock Conditioning Circuitry (CCC) 2.1.104
PolarFire 10D CDR Clocking 2.1.111

PolarFire 10D Generic Transmit Interfaces Clocking 1.0.128

Mo core selected

Design Flow Design Higrarchy Stimulus Hierarchy Catalog Components Files

15
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(2 Create Component 7V 4 ¥ F7ICCT7 740 bD0EE OK 2L 5,

B | Create Component ? X

Marme:

\PF.CoC_COl

Help ‘ D] Cancel

(@ Input Frequency 2T
Input Frequency : 50MHz
Bandwidth : High
ICEREL £9
B | Configurator

Clock Conditioning Circuitry (CCC)

ActelSgCore:PF.CCC:2.2220
Configuration |PLL-Single ~
Clock Options PLL | Output Clacks |

E Input Frequency

Input Frequency |50 MHz || Backup Clock
Banchidth Hizh | =1597 MHz

E Delay Line

[ Enable Delay Line

@ Reference Clock Delay € Feedkack Clock Delay PF700070

Delay Steps: |1 EI:

REF_CLK_O CUTOFABCLE O
PLL_POWERDOWN M O PLL LOGK 0
B Power / Jitter

PF_CCC

@ Maximize VCO for Lowest Jitter WCO = 4800 MHz
" Minimize V2O for Lowest Power =

B Feedback Mode

Post-vCO | |v Reset Outputs On PLL Lock

B Features

[ Integer Mode o

[ 880G Modulation

[~ Enable Dynamic Reconfiguration Interface (DRI)
[v Expose PowerDown Port

o
< | '\ Symbol

Log

[E)Messages oErmr's I Warnings oInﬁ:

P

Help > OK Cancel

16



ffi/2: CCC ® Bandwidth FE:

Bandwidth I3V 7 7L v 227 vy 7OMEBEICIGE TREL T,

51F TIf the reference clock has a significant amount of jitter, use lower bandwidth

to filter the noise. If a higher quality reference clock is used, fast lock time is

achieved by using a higher bandwidth value. |
https://ww1.microchip.com/downloads/aemDocuments/documents/FPGA/ProductDocu
ments/UserGuides/Microchip_PolarFire_ FPGA_and_PolarFire_SoC_FPGA_Clocking_Res
ources_User_Guide_VB.pdf#page=33

Clock Options PLL | Output Clacks |

B Input Frequency

Input Freguency |50 MHz [ Backup Clock
Bandwidth High | = 0895 MHz

@ Output Clocks % 7% [ %, Output Clock 0 @
Requested Frequency % 83.333MHz IZ5%E L. OK ## L £ 3,

| Configurator - m} s

Clock Conditioning Circuitry (CCC)

Actel'SgCore:PF_CCC:2 2 220

Configuration |PLL-Single -

Ciosk Optians PLL | Output Clocks |

For best results, put the highest frequency first.

B Output Clock 0

[v Enabled PF CCC 0O
REF oLk OUTOFABCLK.G
Regquested Freguency |83 333\ MHz " Actual Lower 83333 MHz @ Actual Higher 83333 MHz PLL POWERDOWN MO PLLLOGK D)
Requested Phase |0 Degrees ( Actual Lower O Degrees @ Actual Higher O Degrees Elees]

[~ Dyramic Phase Shifting [~ Expose Enable Port
[V Glokal Clock [ Global Clock (Gated) 7 HS 1/0 Clack [ Dedicated Glock

E Output Clock 1

[ Enabled

< | 3 Symbal
Log

[(E)Messages oErmrs ! Warnings OIMFD

&Wamimg If you select Post — WC O as a Feedback Maode, and if ‘Reset Outputs on PLL Lock’ is enabled outputs will be resynchronized between each other after the PLL locks, but
will not be resynchronized with the PLL reference clock.

Help A

Cancel

17
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https://ww1.microchip.com/downloads/aemDocuments/documents/FPGA/ProductDocuments/UserGuides/Microchip_PolarFire_FPGA_and_PolarFire_SoC_FPGA_Clocking_Resources_User_Guide_VB.pdf#page=33
https://ww1.microchip.com/downloads/aemDocuments/documents/FPGA/ProductDocuments/UserGuides/Microchip_PolarFire_FPGA_and_PolarFire_SoC_FPGA_Clocking_Resources_User_Guide_VB.pdf#page=33
https://ww1.microchip.com/downloads/aemDocuments/documents/FPGA/ProductDocuments/UserGuides/Microchip_PolarFire_FPGA_and_PolarFire_SoC_FPGA_Clocking_Resources_User_Guide_VB.pdf#page=33

(B Warning 7 4 v F U3 %729 OK ## L £ 9,

(W7 Warning *

Design rules check of “PF.CCC_CO" has warning messages, Please check the Log Window for more details.

© [FAIEKIC Information 7 4 ¥ F 712 C OK 2L 9,

[®7 Information x

o Design “PF.CCC 20" was successfully generated.

3-b. PolarFire Initialization Monitor

(D PolarFireSoC Initialization Monitor ZE/I L ¥ 9,
I0F¥ )7L —vaveNvsoEEiiartzE=2) v/ CT&5IP TT,

IP Catalog
| manitar] @ - [T Simuation Mok (7
Name /£ |Version IL
E| Clock & Management
- [PolarFireSoC Initialization Monitor_| 1.0.307
= Memory & Controllers
“ & CoreSDR_AHB 44107
= Peripherals
- &= Core1553BRM 4.3.104
&= CoreSDR 4.3.103
&= CoreSDR_AHB 44107
- &= CoreSGMII 3.3.101

- @ CoreSGMI 3.2

..... &= CoreSGMIY 37,702
& PolarFireSoC Features
- PolarFireSoC Initialization Monitor 1.0.307

= Processors - |

Mo core selected

Design Flow | Design Hierarchy | Stimulus Hierarchy Catalog | Components | Files |

18
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(2 Create Component 7 4 ¥ F 71T OK 2L £ 3

B | Create Component ? X

Marme:

PFSOCINT _MONTOR_CO|

Help (0] Cancel

® TRDOLIICHEL OK 2L £,
Enable Bank0 calibration status pin (BANK_0_CALIB_STATUS) : ¥ = v 7 %4} 3
Enable Bank1 calibration status pin (BANK_1_CALIB_STATUS) : ¥ = v 7 %4} 3
Enable Bank0 VDDI status pin (BANK_0_VDDI_STATUS): = v 7 % AL
¥ 4[a]i3 Bank 0 IC¥28> T\ % LED 2fEH L 3,

® | Configurator — O X

PolarFireSoC Initialization Monitor Configurator

Microse mi-SgCore PFSOG_INIT_MONIT OR-1 0 307

© Bank Monitor I Dynamic Recalibration l O simulation Options I =

PFSOC_INIT_MONITOR 0

B Calibration Monitor

Enable Bank0 calibration status pin (BANK 0 CALIB_STATUS) [ FABRIC POR Mf—
PCE TMIT DOME |-
Enable Bankl calibration status pin (BANK 1 _GALIB.STATUS) [ USRAM_TMIT DOME |-

SRAM_NIT DONE

B VDDI Monitor DEWICE IMIT_DOME |-

Enable Bankd YOOI status pin (BANK O WDDLSTATUS) v BAMK 0 VDDLSTATUS |-
HOWR_INIT DOME f—
Enahle Bank! WDOI status pin (BANK 1 _WDOLSTATUS) [ LSRAM INIT FROM St DONE |-

USRAR_MIT_FROM UPRORM DOME [—
USRAM_INIT FROM_SPIDOME |
Latch System Controller outputs | e SRAN_NIT_FROM_SHYR DOME |
SRAM_MIT_FROM_UPROM DOME [~
SRAM_NIT_FROK_SPTDONE |
[ AUTOCALIB DOME |—

E System Controller Suspend Mode 0

PFSOGC_INIT_MONITOR
|~ |\ _Svmbal /

Help = [8]:4 Cancel |

19

IMACNICA



fi/2: DDR 2 £V 27 2 5HE

DDR £ Y %fifl3 2 ;& BANK_#_CALIB_STATUS 55 % B L 9

5/ [Note: 10s must be calibrated before initiating the training logic of the DDR controller.
This requires generating a reset signal by ANDing the DEVICE_INIT_DONE and
BANK_#_CALIB_STATUS signals of the PEFSOC_INIT_MONITOR IP. BANK_# refers to
the BANK where DDR subsystem is placed. |

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

ments/UserGuides/microchip_polarfire_fpga_and_polarfire_soc_fpga_power_up_and_reset

_user_guide_vb.pdf#page=14

3-6. CoreReset. PF

(D CoreReset_PF % SmartDesign F~FZ7 v 7&Fu v 7L 7,

Catalog F X
IP Catalog
|reset 9 - [~ Simulation Mode 3 v
Name / |Version

B Peripherals
23.100

= Solutions-MotorControl
- &= Rate Limiter 420

Mo core selected

Design Flow | Design Hierarchy | Stirnulus Hierarchy Ciatalog | Components | Files |

@ Create Component 7 4 ¥ F 72T OK L £ 3,

B | Create Component ? >

Marme:

|CORERESET FF GO

Help | [8]:4 Cancel
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https://ww1.microchip.com/downloads/aemDocuments/documents/FPGA/ProductDocuments/UserGuides/microchip_polarfire_fpga_and_polarfire_soc_fpga_power_up_and_reset_user_guide_vb.pdf#page=14
https://ww1.microchip.com/downloads/aemDocuments/documents/FPGA/ProductDocuments/UserGuides/microchip_polarfire_fpga_and_polarfire_soc_fpga_power_up_and_reset_user_guide_vb.pdf#page=14
https://ww1.microchip.com/downloads/aemDocuments/documents/FPGA/ProductDocuments/UserGuides/microchip_polarfire_fpga_and_polarfire_soc_fpga_power_up_and_reset_user_guide_vb.pdf#page=14

(3 CoreReset PFIP OFKEMMEICTT 741D FEF OK #H# L £9,

® | Configurator - O >

CoreReset PF Configurator

Actel:DirectCore:CORERESET _PF:2.3100

Configuration l

Testhench: |User |

Help = )4 Cancel

fli}e: PolarFire YA D74 R 2R T 556

CoreReset_PF i PolarFire H® IP ¢T3,

D T34 2% fHH T 55413 reset_synchronizer % HDL THE L.
SmartDesign b~F 7 v 7&Fm vy 7L 3,

H v 7Ny — 2% MIV_RV32 User Guide % Z&B < 72 X v,

51H [Note: The difference between the PolarFire and the other design is the use of the
PolarFire Initialization Monitor and CoreReset_PF. The HDL reset synchronizer acts as the
CoreReset_PF, as this IP is only available on PolarFire. For other families, the reset
synchronizer is used. The HDL code for the reset synchronizer is available in section 6.3.2
RTG4 (1G2/SF2) RESETN. |
https://ww1.microchip.com/downloads/aemDocuments/documents/FPGA/ProductDocu
ments/SupportingCollateral/ MIV_RV32+v3.14+User+Guide.pdf
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https://ww1.microchip.com/downloads/aemDocuments/documents/FPGA/ProductDocuments/SupportingCollateral/MIV_RV32+v3.1+User+Guide.pdf
https://ww1.microchip.com/downloads/aemDocuments/documents/FPGA/ProductDocuments/SupportingCollateral/MIV_RV32+v3.1+User+Guide.pdf

3-7. CoreJTAGDebug

(D Core]JTAGDebug % SmartDesign LiCc K7 v 7&Fw vy 7L 9,

Catalog F X
IP Catalog
|jtag| Q - [7 Simulation Made (5 ¥
MName / |\.-’ersi0n
E| Macro Library
- UITAG 1.0
- UITAG_SEC 1.0
= Processors
-{ Core]TAGDebug 4.0.100

----- CoreJTAGDebug 3.1.100

3.1.200
3.1.100
3.0.100
----- Mi-V RV32IMAF_L1_AHB 2.1.100
----- Mi-V RV32IMC 2.1.100
Mo core selected
DCesign Flow | Design Hierarchy | Stimulus Hierarchy Catalng | Components | Files |

2 Create Component 7 4 ¥ Fwic T OK ## L £ 3,
[87 Create Component ? X

MNarme:

|COREJT AGDEBUG GOl

Help | (8]39 I Cancel
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(3 Core]JTAGDebug IP OFEMAEICT, 7 74V FDEE OK %#H L 3,

e

B | Configurator - | *

CoreJTAGDebug Configurator

Actel:DirectCore:COREJT AGDEBUG:4 0100

oOanigur“atiDn ‘ -

General Configuration

Mumber of Debug Targets |1

UJTAG_BYPASS [
Debug Target O

Target O IR Code |OxbE Active—high target reset Target 0 [
Debug Target 1

Target 1 IR Code |Ox56 Active—high target reset Target 1 [

Debug Target 2

_ _ |

Help - [8]34 Cancel |

3-8. MIV_ESS
(O MIV_ESS % SmartDesign Eic F 7 v 7& by 7L ET,
FE:Mi-V i3 #iEG) R Lo MIV TF,

Catalog F X
IP Catalog
[rrid @ - [ Simulation Mode 7
Name Version
- Processors
MIV_ESS 2.0.200
Mi-V RV32 3.1.200
Mi-V RV32 3.1.100
M-V RV32 3.0.100
Mi-V RV32IMAF_ L1_AHB 2.1.100
Mi-V RV32IMA_L1_AHB 2.3.100
MiI-V RV32IMA_L1_AXI 2.1.100
Mi-V RV32IMC 2.1.100
Mo core selected

Design Flow Design Hierarchy Stimulus Hierarchy Catalog Components Files
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2 Create Component 7 4 ¥ F v i T OK ##f L 3,

7 Create Component ? >

Mame:

mry ESS GO

[

Help

@ GPIOLMtoF =y 7 %24 LET

@ configurator O X
MIV_ESS
ActelSystemBuikierMIV_ESS2.0.200
[ A @cernl | @mosen | ars | @uwma | o pLIC sPl | @Timer | @usrt | 2
-~ MIV_ESS_UI_default_configuration Farnihy

-~ DGC1_PF_SPI_BOOT
- DGC2_PF_I2C_BOOT

FPGA Family: |PolarFire RN ]

- DGC3_PF_uPROM_BOOT

DGC4_PF_BASIC_PERPHERALS i
- - Bootstrap Source: |5PI |
Peripherals

ubma: [~ | GPIO: v |120 [ pPuc: [ sPE[ Timern [ UART: [ Watchdog |

Apphy MNew preset..

] AIJ

4

oK Gancel

@ APB 2 7#Bd%. APB Mirrored/JF D F = v 7 ZH L T3,

IMACNICA

@ configurator O X
Actel:SystemBuilder-MIV_ESS5:2 0200
| Q| @cerers | Omootstan AP | @uoma | aRio PLIC sF | @Timet
MIV_ESS_UI_default_configurati... Exterral APB Initiator
DL L0 APE Mirared L/F: [
- DGC2_PF_12C_BOOT
DGC3_PF_uPROM_BOOT External APE Target
- [EEEAREAEASIERE B FRALS siot3 [ swta [ spt11 [ set12 [ sSwet13 [ sSwet14 [ sSetis [
Apphy Mew preset
; ﬁJ
4
2| _amr |



® GPIO 2 7%#fl& £,
LED fi & LT, I/Obit 0~3 @ I/O Type %”"Output”iICi%E L, OK Z{#f L £,

@ configurator O X

MIV_ESS

Actel SystemBuilde rMIY_ESS2.0.200

[ ﬂ Ocerea | @ootstap | APE | @0wA Puc | sPt | @Timer | @usrt |

MIV_ESS_UI_default_configuration Glakal Gorfiguration

DGC1_PF_SPI_BOCT ‘
DGC2_PF_I2C_BOOT APB Data Width 32 =1 Numberof 1/0s: |4 =1
DGC3_PF_uPROM_BOOT
DGC4:PF:BAS|CJ;ERPHERALS Single—bit interrupt port: |Disabled = | Output enakle:  |Interral > |
1/0 bit 0
Output on Reset [0 =] Fixed Corfiz [v | PO Ty [Outpt =1 | Interrupt Type: [Disabied -1
1/0 bit 1
Output on Reset; ’E Fixed Gorfig: [v KO Ty ,m Interrupt Type: |Disabled =]
1/0 bit 2
Apply hew preset Output on Reset: |0 | Fixed Corfig v O Type: |Outout | Interrupt Type: |Disablad =1
140 it 3
Output on Reset ’E Fixed Corfig: [v O Ty ,m Interrupt Tyre: |Disabled =]
1/0 bit 4

Output on Reset: |0 | Fixed Config: [ YO Ty [l =] Interrupt Type: |Disabled =1

= | J

Help b Ok Gancel

f%: MIV_ESS icownwT

MIV_ESS iZHICBO~RY 7 2 FABA>TW3B IPIChY) £,

MIV_ESS User Guide > Figure 2-1. MIV_ESS Block Diagram
https://ww1.microchip.com/downloads/aemDocuments/documents/FPGA/ProductDocu
ments/UserGuides/ip_cores/directcores/MIVESS.pdf#page=9

Slaliz—fl& L MIV_ESS Zf#H L % L 7223, Core GPIO, CoreUARTapb, CoreAPB3,
FE N2 Y 7 2 Z G U7 IP % 1{E S SmartDesign E~F 7 v 7& N v 7 #
fe L CdFEMEKEEHAETCE I,

) CoreAPB3 CO 0 CoreGPIO C0 0

AP Bmslavel
APBmslave |
AP Bmslaved
APBmslaved
APBmslaved
APBmslaveh
AFBmzlavel
AFBmzlave?
AFBmzlaved
AP Bmzlaved
APBmslave 10
APBmslavell

FCLE INTL31:0]
(GFI0_INLE 1:0] GPID_OUTL31:0]

CoreGPIO GO
CoreUARTapb_C0 0

WAPESmmaster

CorelJaRTaph CO

CoreAPB3_C0
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https://ww1.microchip.com/downloads/aemDocuments/documents/FPGA/ProductDocuments/UserGuides/ip_cores/directcores/MIVESS.pdf#page=9
https://ww1.microchip.com/downloads/aemDocuments/documents/FPGA/ProductDocuments/UserGuides/ip_cores/directcores/MIVESS.pdf#page=9

3-9. 78 v U DR
SmartDesign O 7w v 7 i L ¥ 3,

Emiv]up*ﬂx l
v | 8 %’ﬂ C!}.{;DD o° BP

Reports & X I StartPage & X

HXK[QAQAHAE A e

CORERESET PF GO0

SOOI L MIV RVEZ 50 0
—CLK
FABRICFORM|-
—{TIME_ COUNT M6 3:0] —EXTRSETM
POIEINIT DOME |-
—oLK B ANK = wDDI STATUS
USFAMIMNTDOMNE |-
—RESETM —EANK,_y wDDI STATUS
SRAMINTDOMNE | PLL POWERDO WM |
EDEEUG —FLLLOCK
DEWICE INIT DOME |- FABRIC RESET M
- ’\JTAG,TDK S5 BUSY
BANE O WDDI STATUS |-
— pJTAGTD —~MITDOME
HKOWRINIT DOMNE |- EXTRESETMN|-
. <JTAE_TDD —FF S RESTORE
USRAMJMT FROM_S Nyb DOMNE |- APE M TARGET B
- daAELTDDDH —FFPEAFORN
USRAMINT FROM UPROMDOME |
— P ITAGTMS
USRAMINIT FROM SFI DOMNE |- TAG.TRSTH
SRAMJMT FROMS MY DOME |- » CORERESET_F)F_CO
SFRA NI T FROMUPROM DONEL E‘Z?(URD PFCCCCO0
SRAMINITFROMSFI DOMNE |- ' r
A pvrIRe
AITOCALIE DOME | —JREF CLK O OUTOFABCLE. D]
—PLL POWERDOWIM_M O PLLLOCK D
L )
PFE0C_INIT_MONITOR GO MLV Rv3z €0

PFCCC 00

COREJTAGDEBIG CO O

[=]TAS HEADER DEELG TARGET 0[]
B TCK TET_TCK O
» DI TET_TOL O
«TC0 TET_TO0.0 o
pTME TGT.TMS Ope
pTRSTE TETIRSTN.Op

COREJTAGDEBUG CO
MIV ESS CO.0

GRID_OUT[3:0]

MIV_ESS GO

SmartDesign([EBERT 7 4 Z)IZD\W\WT

[F—1+ Z2Hd 5]
EE4ERN, 2V v 733 aviFAbA=a—pHEd,
PF CCC.C0O0

[n-.-,uv o ST

_ == Disconnect LL_|
Promote to Top Level

Bl Copy Name

Clear Attribute
Invert
Tie Low
Tie High
Add Pin To New Group
Go To Driver
¥ Magnify Pin

Highlight 8

Promote to Top Level Z3&ERFT 2 LR — 2T &R TE LT,
PF CCC COO0

REF CLK_0 [ ——=|REF GLE D
FLL_POWERDOWN_M_0

OUTO_FABGLE_D
PLL_LOGE_D

PF.CCC_CO
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&8 Add Port 2o R — P ZBIML TH D, Try 7 LT 5 Z & b A[RETT,

@miv_top* & X l Remports & X l StartPage & X l
— = m D
@ v|>|=2 =W TP o 8°

(Beie /i i%]
Bt Lz R — b2 v 2BIRLCEZ ) v 7 LEREEO E . Blie~F T v 2 LE T,
PF_CCC_C00

GLIK REF_GLE_D OUTO_FABGLE O
FLL_POWERDOWN_H_0 FLLLOGK_D

FF_COC_ GO

(v v RERICKET 2 HiE]
vy aREIR, 52 Y v 7 L Mark Unused Z3#R L 9,

PF_CCC_C0.0
REF LK I LT FABGLIC )
PLL_POWERDOWK_N_1 PLLLooK 0} = Disconnect
Promote to Top Level
PF_CCC._CO

al Copy Name

Clear Attribute

Invert

| Mark Unused

Add Pin To New Group

+. Magnify Pin

Highlight v

WEHR x 7= DBRRIN, FEEAHBTL—T U LET,
PF CGC C00

REF OLK_O
PLL_POWERDOWN_N_0 PLLLLOGK.D

PF.CCGC.CO
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[v v % High @&, Low FEEICT 2 /ik])
vy EER, G2V v 27 L Tie Low % Tie High ;&R L £ 7,

PF CCC. C00
REF_GLK_D OUTOFABCLKD
T 7LL_LOGK D)
== Disconnect

Promote to Top Level
) Copy Name

Clear Attribute

Invert

Tie Low
Tie High

Add Pin To New Group

Go To Driver
¥ Magnify Pin
Highlight v
Tie High
PF_GCCC_C0.0
FREF GLE_D QUTO_FABGLE D
M| _POWERDOWN_H_ PLLLOGE_O
FF_COOC_C0
Tie Low
PF_CCGC_C0.0
REF GLE_D OUTO_FABGLE_D)
4 PLL_POWERDOWR_N_0 PLLLOGE_Q
PF.CCC CO

[Tie Low % Tie High, Mask Unused % 7 V 7 3 % J5i%]
vy aEIR, 5527V v 7 L Clear Attribute Z3EIR L $ 97,

PF_CCC_C0.0
REF_CLK_0 OUTO_FABCLE D
PLL_POWERDOWN_N_D PLL LOGK )
== Disconnect
PF_CCC CO Promote to Top Level
| Copy Name
Clear Attribute
Inuart
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(3]

Ctrl ¥ — % Shift ¥ —DiEH v v OEECER 7 [fE T4,

s

LK.

EXT_RST_M
BANK x VDDLETATUS
BANK_y, VDDLSTATUS
PLL LOGE,

55_BUSY

INIT_DONE

—|FF.US RESTORE

FRGA PORN

CORERESET PF.CO0

PLL_POWERDOWN_Bf—
FABRIC_RESET M-

(=] 8% o ¥ TE]

LT o 5 E
MIEEMIRR 22 5 Z LR TEET,

CORERESET_PF_CO

IMACNICA

@miv_tnp* g X I Reports & X StartPage & X \

e ] ~ D2 —D D wD KA ¢

B v 2 a=mEE° "8 el Ak | @
29
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@O PF_CCC_CO0 7wuvz

PF_CCC_C0_0 23 Twim
REF CLK 0 R — b % H 3 (Promote to Top Level)
PLL_POWERDOWN_N_0 CORERESET_PF_C0_0: PLL_POWERDOWN_B
PLL_LOCK_0 CORERESET_PF_C0_0: PLL_LOCK
OUTO_FABCLK_0 MIV_RV32_C0_0:CLK

CORERESET_PF_C0_0: CLK

MIV_ESS_C0_0: PCLK

CORERESET PF GO0

CLK.

PF CCC CO0Q —exTRsTH
REF GLK_0 [ ———REF LK DO OUTOFABCLK 0 : zﬁ:jﬁg 2 :::i
FLL POWERDOWM MO FLLLOCKD FLL LOCE PR EGCE L
PF_0CC.CO uroone
—|FF.US RESTORE
CORERESET PFCO
MV ESS CO0
'_— :z::ETN GFI0 0UT[S:0]
—{EPI0 K 3:0] GRIOJNTL3:0]
MV _ESS G0
MV _RW32 000
TIME COLINT IN[63:0]
S;:ETN EXT RESETH
DEBUG APB M TARGET
[HlIRa
MY _RW32_C0
(2 PFSOC_INIT_MONITOR_C0_ 0 7'm v 7
PFSOC_INIT_MONITOR_ 3 T
C0_0
FABRIC_POR_N CORERESET_PF_C0_0: FPGA_POR_N
PCIE_INIT DONE Mask Unused
USRAM_INIT DONE Mask Unused
SRAM_INIT DONE Mask Unused
DEVICE_INIT_DONE CORERESET_PF_C0_0: INIT_DONE
BANK_0_VDDI_STATUS CORERESET_PF_C0_0: BANK_x_VDDI_STATUS
CORERESET_PF_C0_0: BANK_y_VDDI_STATUS
XCVR_INIT_DONE Mask Unused
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USRAM_INIT_FROM_SNVM

Mask Unused

_DONE

USRAM_INIT FROM_UPRO Mask Unused
M_DONE

USRAM_INIT_FROM_SPI_D Mask Unused
ONE

SRAM_INIT_FROM_SNVM_  Mask Unused
DONE

SRAM_INIT FROM_UPROM Mask Unused
_DONE

SRAM_INIT FROM_SPI DO Mask Unused
NE

AUTOCALIB_DONE Mask Unused

PFSOC_INIT MONITOR_CO0_0

FABRIG_POR_N

CORERESET_PF_C0.0

Lk

X X

—{EXT RST M
EANK x VDDLETATUS
BANK » VDDLSTATUS

PLL_POWERDOWN_B|

DEWIGE _IMIT_DOME|
BANK_I_VDDLSTATUS

—pLLLock
FABRIC_RESET N

T D IC K I X

PESOC_INIT_ MONITOR GO
PF.CCC_CO00

REF GLK.O REF GLK_0
PLL_POWERDOWN_ .0

OUTH_FABCLE_0

—{ss BusY

INIT DONE
—{FF_Us_RESTORE
FPGA_PORN

CORERESET_PF_.CO
MIV_ESS_C0.0

FCLE
—|PRESETN GPI0_OUTI2:0]
GPIO_IN[3:0]

PLLLOGK 0

MIV_ESS_CO

PF_GGC_CO

IMACNICA

MIV_RV32 C0.0

—{TIME_GOUNT_IN[53:0]

Nresem EXT_RESETH
e AFELM_TARGET|
IR

MIV_RV32_C0
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(3 CORERESET PF_C0 0 7u v 2
EXT_RST_N Tie High
SS_BUSY Tie Low
FF_US_RESTORE Tie Low
FABRIC_RESET_N MIV_RV32_C0_0: RESETN
MIV_ESS_CO0_0 : PRESETN

MIV_ESS_G0.0

GPIO_OUTE0]
GPIO_INT[3:0]

_CORERESET PF_C00

MIV_ESS CO
—{cLk
. MIV_RV32_CO0_0
—{BANK  VDDLSTATUS
[ TIME_COUNT ING%:0]
—{BANK ¥ VDDLSTATUS
PLL_POWERDOWN_B Ltk
—{PLLLacK EXT_RESETH
| FABRIC_RESET N|- RESETN
Hss Busy APB_M TARGET]
(3 [aj==]
—{IIT DONE o
HFF US_RESTORE
—{FFGA PORN
MIV_RV32_CO

CORERESET_PF_CO

@ COREJTAGDEBUG_C0_0 ® JTAG_HEADER, DEBUG_TARGET 0,
MIV_RV32_C0_0 ® DEBUG o+*+ & v %7 Vv 27 LIEFL %3,

MY _RW3E2 CO0

COREJTAGDEEUG COD

ME_CDUNTIN[ES 0]

I [HUTAG_HEADER  DEBUG TARGETAMEH I EXT_RESETH
" y, APE_INITIATOR]
COREJTAGDEBUG CO
WIW_RW32_C0

MY RV3I2 CO0

COREJTAGDEBUG CO 0 e
[ElITAGHEADER — DEBUGTARGET.OE _::;ml
WTTH TRT_TOR O ] Slotaus
»TO TET_TOLOM
- WJTAGTIE
-«TOD TGT_TOC 0w A piranTo; EXT_RESETH |-
wTHE TET_THS O APB_NITIATOR JE
| aTAnTOD
W TRETE TET_TRETH O
- WTAGTDOOR
A pITAGTHE
COREJTAGDEBUG_COD A wranTRsTH
R
WIY_RYW3Z SO
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(5 COREJTAGDEBUG_C0 0 71 v 7

COREJTAGDEBUG_C0_0 #:#:4t

TCK A — + % 3 (Promote to Top Level)
TDI A — b % H 3 (Promote to Top Level)
TDO A — b % H 3 (Promote to Top Level)
T™S A — b % H 3 (Promote to Top Level)
TRSTB A — b % H 3 (Promote to Top Level)
TGT TCK 0 MIV_RV32_C0_0:JTAG_TCK
TGT_TDI 0 MIV_RV32_C0_0:JTAG_TDI
TGT TDO_0 MIV_RV32_C0_0:]JTAG_TDO
TGT_TMS 0 MIV_RV32_C0_0:JTAG_TMS
TGT_TRSTN 0 MIV_RV32_C0_0:JTAG_TRSTN
l— TDO
MIV RV32 G0 D
COREJTAGDEBUG CO 0 .
rEer»ﬁ  HEACER DEELG TARGET 0[=] f Efﬁ:;aﬁ_rm
=LY @ Elppe )
TRETE 7L P TRSTE TGET_TRSTROW ETRJ;»G_TFETN
CORE JTAGDEBUE CO .
WMV Fvaz G0
(6 MIV ESS CO 0 7 my 2
MIV_ESS_C0_0 23 T
GPIO _INJ3:0] Tie Low
APB 0 mINITIATOR MIV_RV32 C0_0:APB_INITIATOR
GPIO_OUT]3:0] A — + %3 (Promote to Top Level)
GPIO _INT][3:0] Mark Unused
MIV_ESS_C0.0
PCLE
PRESETM GPIO_OUTLR0] GF'IO_OUT[E 0]
Hepo N0 GPID_INTIZ:0]
MY _ESS CO
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@ MIV_RV32_C0_0 7a v 2

MIV_RV32 C0_0 BEfESE

Mark Unused

EXT_RESETN

APB_M_TARGET

MIV_ESS_C0_0:APB_0_TARGET

MY ESS SO0

MY ESS_ G0

MIV_RV32 GO0

oLk
IRESETN

nime counT sz )]
[FpEEUG
B JTAGTOK,
B JTAGTDI
«JTAGTDO
B ITAGTMS
P UTAGTRSTH

[FRe

EXT RESETH[¥
APE T ARGET g

MIV_RV32 GO

Fhsmt RO
e e oome [
usmam s o e [
SRAd T oomE 5
eV

CORERESET_PF CO0

1
e T

Py 1

)

L5 A SN FREVW S Mo i [
LS R DT PR WU R 2 [

LR

5 BUsT

LS RAM ST
AWM. FROMS WV DO ME

oomE
Jeeues resome

=

5 A CHT FRO M UPRO W 00 HE [
SRAM IHITFROM SFLOONE [
UTOEE o0 e [

PRSOC_IMNIT_MONITOR_CO

CORERESET_PF.CO

PFCCC GO0

LED
LLPOWERDOWHHE

WV ESS GO0

oPInDUTE

—t P
| PF.0C0.C0

REFELKS

ek

™

™S

TRsTE

Save L ¥ 77,

(Libero SoC 7u ¥’ = 7 + % Save,

WY RW32 C00
L L
COREJTAGDEBUG GO0 —{reser
fre e umanest]

[El i meioe P | eeuc

Fren TETTE R TAGTER ExTRESETH

(] TaT IO WTaGTE AP TARGET]

—| TerTEa R ~maaTEg
wTus TeTTHS O WTAGTHS
prmSTE TETTRSTHON WThG TR T
[
COREJTAGDEBUG O

MIY_RV32_CO

MIV_ESS_ CO

b L IRRIERI T 4 2 2 7 %42 ) v 27 L Save)

@ Libero - C:¥miv_lab¥miv_top¥miv_top.prx*

Project File Edit View Design Tools SmartDesign Help

IS M EC Y

Design Flow

Top Madule(root): miv top

Active Synthesis Implementation: synthesis

| |Too|
I JE S

IMACNICA
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Remorts 8% | StartPage 6 %

v ‘p‘ =] ﬁﬁ‘cg{m} % Close miv_top

ES miv topr & % |

Close All But This

|H Save miv_top Ctrl+S

GORI T2 print miv tan FrsD



(9 Generate Component %27V v 7 L £9,

ports @ X | StartPage & % &Y miv top & % |

R
Blv @ 8 =T o°8° » KA EE A
Generate Component

Design Hierarchy # 7'i1C C Build Hierarchy # 7 V) v 7 L ¥ 3,

Design Hierarchy g x

Top Madulz(root): miv_top

"\ Build Hier“archvl I Q{ Show: |Components ~l3E ?

= il work
s B miv_top
B[] Components

Design Flow | Design Hierarchy | Stimulus Hierarchy | Catalog | Components | Files |
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fii#%: Address map
SmartDesign £ View Memory Map & % » X b, Address map % fEZ2A]RE T3,

Emiv_top g X | Reports & X | StartPage & X |
— pa— D‘,..;' I
B v a8 8] o 2R

CORERESET PFCOO

View Memory Map of miv top

[ =1 1
@ll Show Targets r
clmo|@ o i+ @
Initiator/Bus/Bridge/Target v | DRC | Offset Address Range High Address
=-MIV_ESS_CO_0/MIV_APB3_0:APB3mmaster
MIV_ESS_C0_0/CoreGPIO_0:APB_bif 0x0000_0000 0B OxFFFF_FFFF

Help

FRIHEKIC Lo TEDY £ 7,

— il
View Memory Map g8 @
QI Show Targetsr
cle g @ ©i0
Initiator/Bus/Bndge/Target W | DRC | Offzet Address Range High Address
E MIV_RV32IMA_L1_AHB_CO_0:AHB_MST_MMIO
P8 C_oreAHBLite_CO_O:AHBmmasterO
= CORFAHBTOAPR3_CO_0:AHBslave 0x7000_0000 256MB Ox7FFF_FFFF
=~ CoreAPB3_C0O_0:APB3mmaster
""" CoreTimer_C0O_0:APBslave 0x7000_3000 4KB Ox7000_3FFF
~ CoreGPIO_CO_0APB_bif 0x7000_5000 4KB Ox7000_5FFF
= MIV_RV32IMA_L1_AHB_CO_0:AHB_MST_MEM
E-CoreAHBLite_C1_0:AHBmmasterd
- PF_SRAM_AHBL_AXI_C0_0:AHBSlavelnterface 0x8000_0000 64KB OxBOO0_FFFF
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Address map D L7 —BH X EWVWEE ¢

Libero SoC @ Project Settings IC T"Downgrade memory map generation DRC errors to
warnings"~F = v 7 % ANLE 7,

HIE Libero SoC iIC T lIssue 23 b, FRDO A=Y a VICTEEINS FETT,

51 [TImportant: In case any error is observed related to address space access issue, ensure
to perform the following step: Navigate to Project > Project Settings > SmartDesign, and
then Enable "Downgrade memory map generation DRC errors to warnings" as shown in the
following figure. |
https://wwl.microchip.com/downloads/aemDocuments/documents/FPGA/ApplicationNo
tes/ApplicationNotes/PolarFire_ FPGA_Building MIV_Subsystem_AN4997.pdf#page=21

(-\ Libero - C:¥miv_lab¥miv_top¥miv_top.prjx*
Project File Edit View Design Tools SmartDesign Help

[ New Project Cirl+N

= Open Project Ctrl+0

X Close

[ save Ctrl+Shift+S

B save C¥miv_lab¥miv_top¥miv_top.prjx As..  Ctrl+Shift+A

=1 Archive Project

|@' Project Settings...

Tool Profiles...

Vil /D it ae © adtimee

(-\ Project settings — m] X

Device selection

Device settings [v Downgrade memory map generation Design Rule Check(DRC) errors to warnings Bee2

gﬁz}g:‘ijlc?;:derating conditio.. [ Cowngrade bus interface data width mismatch Design Rule Check(DRC) errors to warnings Discard
=~ Simulation options [v Downgrade bus interface 1D width mismatch Design Rule ChecK DRC) errors to warnings
DO file
Waveforms
Vsim commands
Timescale
= Simulation libraries
PolarFire5oC
CORBEITAGDEBUG_LIB
MIV_APB3_LIB
General Settings
Global Include Paths

SmartDesign
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3-10. Drive Constraints

(D Design Flow &% 7% 5 Manage Constraints %[l % |
Timing & 71 C Drive Constraints % Ffi L ¥ 3,

@ Libero - C¥miv_lab¥miv_top¥miv_top.prjx
Project File Edit View Design Tools Help

IDEM X0«

Design Flow

Top Module(root): miv_top

Acthve Synthesis Implame ntation: synthesis

g x

B0 w[@e

|TDDI

Remoris 8% | StartPag 8 % Constraint Manager & X | Emivop & x |

/o Attrihutsa Floor Planner | Netlist Attributes|
wne | e o] oneck |- ceme constram | canetmine coverszs [+
]

o 1] moa |

<

» Create Design
& Import MSS
E2 Create SmartDesign
Create HDL
24 Create SmartDesign Testbench
Create HDL Testbench
} Verify Pre-Synthesized Design
- E Simulate

»_Consirain
‘| B Manage Constraints

» Implement Design
‘B Open Netlist Viewer
‘S Synthesize
¥ Verify Post-Synthesized Design
- +(] Generate Simulation File
- B Simulate
+(J Configure Register Lock Bits
-8 Place and Route

Bl Cris Dact L aunid Rocian

=]

| Synthesis | Place and Route |T|ming i |

1
Design Flow | _Design Hierarchy | Stimulus Hierarchy | _Catalog | _Components | Files |

«

2 Message V4 Y F Il CTYes 227V v 27 LET,

[87 Message

=

o To automatically associate the derived constraint S0C file to the "Synthesis’, ‘Place and Route” and ‘Timing Yerification’ tools click ™es’ else click "MNo”.

Yes o

3 sdc 7 7 A A HENAERK X172 2 & Synthesis, Place and Route,
Timing Verification ICF = v Z B A>T 5 Z L 2R L £9,

Reports & X | StartPage & X

Constraint Manager & X | E miv_top & X |

I/ Attributes Timingl Floor F‘Iannerl Metlist Attributesl

[ew | Irnport |

Jd

Link

| Edit: |V| Chechk |V| Derive Ounstraintsl Constraint Coverage |V|

| Synthesis

2]
|

| Place and Route |Timing Verification

IMACNICA

constraint¥miv_top_derived_constraints.sdc
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3-11. WEAK
Synthesize I CimPRE K Z FEME L £ 37

Design Flow F x

Top Module(roat]: miv_top H QO @'

Active Synthesis Implemeantation: synthesis

Tool

= b Create Design
& Import MSS
E3 Create SmartDesign
Create HDL
E Create SmartDesign Testbench
; Create HDL Testbench
g b Verify Pre-Synthesized Design
- B simulate

=~ » Constraints
" [ Manage Constraints
= b Implement Design

B Open Netlist Viewer
B b Verify Post-Synthesized Design
-+ Generate Simulation File
- B8 Simulate
-] Configure Register Lock Bits
- #% Place and Route

[

o Bl Cdit Dot L avins b Marican

Design Flow | Design Higrarchy | Stimulus Higrarchy | Catalog | Cormponents | Files |

3-12. v T7HA v

ray s LED 2V T7HA v LET,

v’ v %5 1%, PolarFire SoC FPGA Discovery Kit User Guide ®

3.5 Debug Circuitry

3.9 50 MHz Oscillator (DSC1001DL5-050.0000)

2> O HERE A RE T T,
https://ww1.microchip.com/downloads/aemDocuments/documents/FPGA/ProductDocu
ments/UserGuides/PolarFire_SoC_FPGA_Discovery_Kit_User_Guide.pdf

(D Constraint Manager @ I/O Attributes % 7" X b 1/O Editor % & % 3,

Reports & X | E miv_top & X Constraint Manager & X | Star
IO Attributes | Timing | Floor Planner | Netlist Httributesl
Mew |V| Impart | Link. | Edit I: iew | Gt

[ editwith O Egitor |

| Place and Route
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@ TEomyY 794 v LET,

554

vrvEs

T18

GPIO_OUTI0]

GPIO_OUTI[1]

V17

GPIO_OUTI[2]

U220

GPIO_OUTI3]

U21

REF_CLK_0

R18

(3 Save LT, I/O Editor ZEHLC £,

® 1 170 Editor - C:/miv_lab/miv_top (miv_top)

iew Logic Tools Help

I d

IE.’. o

[

EXT

Mam Ject Browser

g X Pin Wiew &

| I I Port Na
Ports 8 | r@| I > GPIO_OU
e @ 1O Ports 2 GPIO.

Log ¥ 4 ¥ F¥ic<

Error: PRPF_012: Instance 'PF_CCC_C0_0/PF_CCC_C0_0/pll_inst_0 (PLL_IP)" must
be placed and locked at a legal location before running Place and Route.

DFRRINZGAEE LT, BRIZERHERRICTCHSTCPLL 2794 v LEd, )

Leg

[E)Messages @Erors 4 Warnings

Oni

@1nro: New IC constraints were written to file C: /miv_lab/miv_top/constraint/io/pre/tmp_extra cst_528463.pdc

@Dzrror: PRPF 012: Instance 'PF
@Error: PRPF 012: Instance 'PF_I
'PF_I
@D=zzox: PREF 012: Instance 'DBF c X
eInfo Design Rules Check completed successfully

@Error: PRPF_

: Instance

_0/pll_inst 0 (PLL_IP)'
0/pll_inst_0 (PLL_IP}'
/pll_inst_0 (PLL_IP)'
0/pll inst 0 (PLL IP)' must be placed and locked at

must be placed and locked at
must be placed and locked at
must be placed and locked at

@ 1nro: New IO constraints were written to file C: /miv_lab/miv_top/constraint/io/user.pdc

a

noy o

legal
legal
legal
legal

location
location
location
location

before
before
before
before

running Place
running Place
running Place
running Place

and Route.
and Route.
and Route.
and Route.

Log Messaze

IMACNICA
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@ (DLFzvyZBA>T0nRVEGER)
Place and Route ~F = v 7 A3 T Save L £ 9,

Reports & X | StartPags & X Constraint Managert & X | B3 v top & x |

jrde] Attributes*l Timingl Floor p\annerl MNetlist Attributesl

Mew |V‘ Impart | Link | Exlit |'| Wiew | Check | Help | Save | Discard
| LI
Jﬁze and Route |
constraint¥io¥user.pdc

Warning v 4 ¥ F U786 0K 227 Vv 7 LET,

i

g >

Saving the changes in the Constraint Manager tool may invalidate your design flow.

You may have to rerun vour design flow.
| Do you want to save the changes?

[ Don't show again.

0K | Cancel |

3-13. B BEHR
Place and Route # 7 V v 7 L. BCBEEHRL 3,

Design Flow & x

Top Module(root): miv_top = o 7 @'

Active Synthesiz Implementation: synthesis

| Tool ;I

Create HDL
22 Create SmartDesign Testbench
Create HDL Testbench
»  Verify Pre-Synthesized Design
B Simulate
- Constraints
5 Manage Constraints
} Implement Design
R Open Netlist Viewer
S Synthesize
P Verify Post-Synthesized Design

(] Generate Simulation File

= P Verify Post Layout Implementation

] Generate Back Annotated Files

-
| | »

Desien Flow | Desien Hierarchy | Stimulus Hisrarchy | Catalog | Comporents | Files |
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3-14. ETAH
Discovery Kit # PC ~%#t L. Run PROGRAM Action Z X 7 V27 U v 7|
F L7274 v e EZART T,

| Tool |

N oY Verify Power
%5 Open SSN Analyzer
=+ P Configure Hardware

[ Programming Connectivity and Interface
------ @. Configure Programmer
----- & Select Programmer
- B Program Design
------ +(| Generate FPGA Array Data

Ol Configure Design Initialization Data and Memories

------ +(] Generate Design Initialization Data

------ E Configure /O States During JTAG Programming

----- '5, Configure Programming Options

----- Configure Security

------ %% Generate Bitstream
B ) -

Run PROGRAM Action
=~ F_Program SPI Hash Image

& Generate SPI Flash Image
[#& Run PROGRAM_SPI_IMAGE Action

Design Flow | Desien Hierarchy | Stimulus Hierarchy | Cataloe | Components | Files |
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4. V7 b7

4-1. SoftConsole #2E)
SoftConsole ##2Hj L ¥ 7,

- M ;rochip

Compiler Manual

| MPLAB X IDE v5.50
MPLAB X IPE v5.50
Release Notes
Renode Documentation in SC villll....
SoftConsole on the web
SoftConsole vIlll-RISC-v- Tl
SoftConsole vlllill-RISC-v-Hl Do...

Bl Microchip Libero SoC v v

P ZIAALTRER ﬁ"‘ i

4-2. workspace DIERK

D SoftConsole ® 7 v ¥ = 7 + %#EH 3 % Workspace & L TLED 7 4+ L X % 55E,
Launch #27 Y v 7 L £

SC SoftConsole v -RISC-V- Launcher it

Select a directory as workspace

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

Workspace: | C¥miv_lab¥miv_top¥SoftConsole ~ | E Browse... i

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

» Recent Workspaces

Launch Cancel
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(2 New Directory 7 4 ¥ Fwic T, #7L £ workspace #{EKT %2> & 5 »flr 5729
OKz7Vv 27 LEd,

SC New Directory *

'0 Do you want to create a new workspace?

Cancel

(3 Welcome *— L #F L ¥ 9,

Sc SoftConsole - SoftConsole v -RISC-V- - [m] 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.

Please visit our GitHub repository to
download bare metal application
examples and drivers for PolarFire SoC.

This GitHub repository provides bare
metal embedded software example
projects.

(l\
Libero® SoC Design Suite offers high

productivity with its comprehensive,

easy-to-learn, easy-to-adopt

development tools for designing with v

our DalarFira DalarFira® Snf” TRl ONG

Welcome ~— L ZFA U 7=t

€ SoftConsole - SoftConsole v -RISC-V- - [m] X

File Edit Source Refactor Navigate Search Project Git Run Window Help

Qs External Teols G Mi-V-Rencde-emulation-pli | & viwn]| [+ @ &&=
MU AR R-E A T Q E|[R® 4
& Project Explorer x = =% 7 8 = B = 0 0. X &E. OL. =B 5
There are no projects in your workspace.
To add a project: There is no active editor that provides
an outline.

B Create a new C++ project
[£ Create a new C project
[ Create a new C or C++ project

B Create a new Makefile projectina
directory containing existing code

[ Create a project

i Import projects..

= )= Variables X i} Registers =B
45 Debug X % Breakpoints . N me BV Ee or % Em O =6 . QE EET
E | [is = 2 ¢
8 0 items
Description - Resource  Path
< >

0 items selected
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4-2. Driver D AF

@ GitHub 12T "MiV Soft RISCV” ~—Y %2 & 3,
https://github.com/Mi-V-Soft-RISC-V

O Product Solutions Resources Open Source

Mi-V Soft RISC-V

MicRoCHIP

A2 25 followers CD https://www.microsemi.com/product-...

@ R—=VZTicxza—nLE1,
MiV CPU VU 7 xZL®D Driver Z AF3 %728 Platform ©V v 7 %l & 3,

Bare Metal Embedded Software

- Hardware Abstraction Layer (HAL) and peripheral drivers for Mi-V Soft CPUs

e Mi-V RV32 Bare Metal Examples: drivers and example projects for Mi-\f Soft RISC-V CPUs and their
associated peripherals

f#i#%: Mi-V RV32 Bare Metal Examples

SN 0225 C Y — A Z{EH L £ 323, MiV RV32 Bare Metal Examples %
Ryvu—FF3L_Y 72INEIG LYY TATHFA Y HREENTHET,
VEIG L TEE ZZE 30,

Bare Metal Embedded Software

* Platform: Hardware Abstraction Layer (HAL) and peripheral drivers for Mi-V Soft CPUs

o Mi-V RV32 Bare Metal Examples]drivers and example projects for Mi-V Soft RISC-V CPUs and their
associated peripherals
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https://github.com/Mi-V-Soft-RISC-V

® FHiE £y va—F
O Product

Solutions

LEJ,

Resources Open Source

Enterprise

Pricing Q Sign in

Sign up

BH Mi-V-Soft-RISC-V / platform ' pubiic
<> Code (© Issues 1 {1 Pullrequests () Actions [ Projects
¥ main - F O Q, Go tofile
aakash-mchp Move MTVEC_BASE_ADDR_MA... &8 4cf9547 - 6 months ago

B drivers/fpga_ip
W hal

I miv_rv32_hal
[ LICENSEmd

[ README.md

[0 README & Code of conduct

Mi-V soft processor platform source

code

Releases | 2024.09

2024.09

FA Singh-Raghvendra released th

update for New ECC Interrupts
Merged hal source code version 1.0...
Move MTVEC_BASE ADDR_MASK o...
add LICENSE.md file to the platfor...

readme : Use correct driver folder n...

&5 License

Is Oct 25, 2024 > 2024.09

Mi-V Soft Processor platform

s CoreTSE

o Optional separate interrupt handlers for TX and RX.

o Incorporate support for ECC error handling.

+ CoreQSPI
o First Release

« MIV_RV32_HAL

L\ Notifications Y Fork 1 ¢ Star 3

Q Security |~/ Insights

About

No description, website, or topics provided.

O 133 Commits
[0 Readme
8 months ago &8 View license
Code of conduct
3 years ago & Code of conduc
A Activity
6 months ago [E Custom properties
2 years ago W 3stars
& 10 watching
4 years ago
¥ 1fork

Report repository

Releases &

© 2024.09 (Latest)
on Oct 25, 2024

+ 7 releases

Compare -

O 4cf9547

o Fixed an issue where the MTVEC_BASE_ADDR_MASK macro was undefined when MIV_RV32_EXT_TIMER was defined.

Driver Revision
CoreTSE 2.6.001
CoreQSPI 2.1.103

v Assets  :

A source code (tar.gz)

IMACNICA
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@ Xy vu—FL7kzip 7 7 ANELEEOGITICHEREL 3,

> PC > Windows (C) » platform-
E=E]

drivers

hal

miv_rv32_hal

LICENSE.md

README.md

~ 4
L
4
=

fii%: Firmware Catalog 12D\ T
DAHIE Firmware Catalog 2> Driver # AFL T X L7228
BFEIE GitHub 225 AFTHL X HZEHIC R Y T L7,

# Firmware Catalog — O X

Eile View Tools Help

View (53/175): Search by all fields (53/53):
P 3 Waul ‘ @l\eb repositories | m a-
[v display only the latest version of a core
Name |Ver5.ion | Size (MB) | Status ﬂ
CoreMMC Driver 3.0.101 1.54
CoreMMC Driver 2.0.100 0.62
CorePWM Driver 9.9.100 0.39
CoreSDLC Driver 2.1.100 1.27
CoreSPI Driver 9.9.100 0.40
CoreSysServices_PF Driver 9.9.100 0.40
| CoreTSE Driver 9.9.100 0.39
 CoreTimer Driver
CoreUARTapb Driver 9.9.100 0.40
CoreWatchdog Driver 2.2.100 0.50
Cortex-M1 CMSIS Hardware Abs... 2.1.101 316
Hardware Abstraction Layer (HAL) 2.3.102 0.22 -

Description: This firmware driver and its examples are now being delivered wia GitHub,

CoreTirmer bare rmetal driver is included in the * platform” repository of the M-V Soft RISG-
W GitHub organigation https.// github.coms/ Mi-v=Soft—-RISC—V/ platform

CaoreTimer bare metal example is included in the " miv-n/a2 —bare—metal-examples”
repository of the Mi—Y Soft RISC-V GitHub arganisation https#/github comsMi—\v-Soft—
RISC—Y/miv—na2-kare—metal-examples.

PolarFire SoC IP core kare metal drivers are included in the " platform” repository of the
PolarFire SoC GitHub organisation https://github.com/ palarfire—soc/ platform, ﬂ

@ Download ‘ HGenarats
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4-3. /S0P = 7 MERK

@ File > New > Project... 27V v 7 LE73,

SC SoftConsole - SoftConsole v2022.2-RISC-V-747
File Edit Source Refactor

New
Open File...

3 Open Projects from File System...
Close Editor Ctrl+W
Close All Editors Ctrl+Shift+W
Save Ctrl+S

@ C/C++%EBL.

Navigate Search Project Git Run Window Help
Alt+Shift+N » C++ Project

C Project
C/C++ Project

| jsting Code
= Project..

[/ Source File New Project

[67 Header File

CProject Z#ERL T Next 7 Vv 7 LE T,

SC New Project

Select a wizard

Create a new C project

O x

=

Wizards:

|type filter text

» = General
v = CfC++
C/C++ Project
C++ Project
C Project
Makefile Project with Existing Code
> = Robot Framework

< Back

Finish

Cancel

IMACNICA

48



@ Tio@EVFEL Next 27V v 7 LET,
Project name : MiV_SW
Project type : Empty Project % 3R
Toolchains : RISC V Cross GCC % iR

SC C Project O X
C Project l_;~<\
Create C project of selected type e §

Project name: ‘ MiV_SWI

Use default location

Location: | C:¥miv_lab¥miv_top¥SoftConsole¥MiV_SW Browse...
Project type: Toolchains:
~ (= Executable RISC-V Cross GCC

@ Empty Project

® Hello World RISC-V C Project
> (= Shared Library
> [= Static Library
> (= Makefile project

Show project types and toolchains only if they are supported on the platform

@ < Back Finish Cancel

@D FT7ANL+DFFE Next K&V E 27V v 27 LT,

sC C Project O >
Select Configurations <
Select platforms and configurations you wish to deploy on =,

Project type:  Executable
Toolchains: RISC-V Cross GCC

Configurations:

% Debug Select all

% Release
Deselect all

Advanced settings...

Use "Advanced settings” button to edit project’s properties.

Additional configurations can be added after project creation.
Use "Manage configurations™ buttons either on toolbar or on property pages.

@ < Back Finish Cancel
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G F74L +DFF Finish A &2 v 220y 27L%T,

Sc C Project X
GNU RISC-V Cross Toolchain |_=-<\
Select the toolchain and configure path |
Toolchain name; |RISC—V GCC/Newlib (riscve4-unknown-elf-gcc) v |
Toolchain path: |${eclipse_home}f.ﬂiscv-unknown—elf—gcc{bin Browse...

Cancel

© 7uy=7 PAMERINC L BEREL £,

SC SoftConsole - SoftConsole v2022.2-RISC-V-747
File Edit Source Refactor MNavigate Search

‘Qi External Tools ~ HQ. Mi-V-Renoc

25 Project Explorer ¥ %Y § =08
s = MiIV_SW
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4-4, Driver A >iR— b

@ SoftConsole 1T MiV_.SW #4727 U v 2 L Import... 27V v 7 LE7,

5 Project Explorer x BS Y § =08

5 S MIV_SW
New >
Go Into

Open in New Window

Show In Alt+Shift+W >
Show in Local Terminal bd
Copy Ctrl+C
Paste Ctrl+V
HK Delete Delete
Source bd
Maove...
Rename... F2
= Import...
&3 Export.
& Robot Framework >

Dol Miemimemd

(2 File System #:# R L Next # 27 Vv 7 L7,

SC Import O X
Select 4
Import resources from the local file system into an existing project. H

Select an import wizard:
|type filter text |

=% Existing Projects into Workspace A
[C1 Preferences
[ Projects from Folder or Archive

o = CfC++

» = Git

> = Install

> [= Run/Debug

> (= Team v

@ < Back Finish Cancel
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(3 Browse...®Z v 226, GitHub 225 & v v u — F L#H L 7z platform-xxxx 7 + )V X %
EIRL 9,

SC Import O X
File system B
Source must not be empty. |

From directory:‘ VI Browse... |

Filter Types... Select All Deselect All

Into folder: [MiV_SW Browse...

Options
["] Overwrite existing resources without warning
[[]create top-level folder

Advanced > >

® < Back Next > Finish Cancel
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drivers/ fpga_ip/Core GPIO
hal

miv_rv32_hal

@ Tid~Fxzvy 2% AN, Finishz27V vy 27 LET,

SC Import

File system

Import resources from the local file system.

=

From directory: ‘C:¥p|aﬁorm-

Browse...

~ [m] = platform-
~ (W] & drivers
~ [m] &= fpga_ip

» [[] &= Core10GBaseKR_PHY
s [ & Corel2C
» [ &= CoreMMC
> [ &= CorePWM
» [ &= CoreQSPI
» [ &= CoreSPI
» [ & CoreSysServices_PF
s [] & CoreTimer
» ] &= CoreTSE
» [ & CoreUARTapb
> & miv_i2c
» [ &= miv_plic
s [ & miv_timer
s [ & miv_udma
> [ 16> miv watchdog

;> e hal

» = miv_rv32_hal

E/ LICENSE.md
] E README.md

Filter Types... Select All Deselect All

Into folder: |Miv_SW

Options

[] Create top-level folder
Advanced >>

] overwrite existing resources without warning

@ < Back

Cancel

I

%5 Project Explorer x =] 5]
v 2 MiV_SW

» @ Includes

v (= drivers

v (= fpga_ip
> = CoreGPIO
» = hal
» = miv_rv32_hal

IMACNICA

53




A5, FONRT 4 BE

@O Tuevzr 4% 4HZY v L, Properties 27 Y v 7 LET,

[ Project Explorer x B%5Y § =0

~ 5 MiV_SW
i Inclu New ?
= drive Go Into
= hal Open in New Window
= miv_ Show In Alt+Shift+W >
Show in Local Terminal >
= Copy Ctrl+C
Paste Ctrl+V
® Delete Delete
Source >
Move...
Rename... F2

Import...
Export...

Robot Framework >

®LFE

Build Project
Clean Project
Refresh F5
Close Project

Close Unrelated Project

Build Configurations >
Build Targets >
Index >
< Profiling Tools >
45 Debug X © RunAs >
= o % Debug As >
Profile As >

Restore from Local History...
cppcheck >

#* Run C/C++ Code Analysis
Team >
Compare With >
Configure >
I Properties Alt+Enter
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2 C/C++ Build > Settings % #RL £,

SC Properties for MivV_SW

O X
type filter text Settings erovit
> Resource N
Builders
v C/C+ Build Configuration: Debug [ Active ] ~ | Manage Configurations...
Build Variables
Environment .
Logging ® Tool Settings & Toolchains M Devices # Build Steps Build Artifact [@ Binary Parsers @ Error| * | *
# Target Processor Script files (-T) =R AR=RARY]
Tool Chain Editor (# Optimization
» C/C++ General (# Warnings
> cppcheclipse  Debugging
> MCU ~ & GNU RISC-V Cross Assembler
Project Natures (# Preprocessor
Project References 2 Includes
Run/Debug Settings & Warnings
(2 Miscellaneous
~ & GNU RISC-V Cross C Compiler
(2 Preprocessor
2 Includes
(# Optimization
( Warnings
# Miscellaneous
~ & GNU RISC-V Cross C Linker v
@ _Apply and Close Cancel
. . . . . ag
(3 Configuration I [ All configurations | %R L ¥ 3,
SC Properties for MiV_SW O X
type filter text Settings erovd
> Resource N
Builders

~ C/C++ Build
Build Variables
Environment
Logging
Settings
Tool Chain Editor

“ I 1a Fanaral

Configuration: |[ All configurations ]

Debug [ Active ]

# Target Processor
(2 Optimization

IMACNICA
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~ | | Manage Canfigurations...

ary Parsers @ Error| 4 | ¥
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(@ Target Processor ICC FERD# W HE L 3,
Architecture: RV32I ( march=rv32i*)
Multiply extension: = v 7 % Ai1 5
Integer ABIL: ILP32 (-mabi=ilp32*)

SC Properties for MiV_SW

O b4
type filter text Settings S v g
Resource N
Builders
~ C/C++ Build Configuration: |[ All configurations ] ~ | Manage Configurations..
Build Vaniables
Environment
Logging ® Tool Settings & Toolchains M Devices . Build Steps Build Artifact Binary Parsers @ Error| * | *
Settings o (% Target Processor Architecture RV32I (-march=rv32i*) v
Tool Chain Editor & Optimization Multiply extension (RVM)
Cles G%eneral (& Wernings [ Atomic extension (RVA)
cppcheclipse (# Debugging
Mcu ~ 1 GNU RISC-V Cross Assembler Floating point gl 5
Project Natures {# Preprocessor [] Compressed extension (RVC)
Project References ¢ Includes Integer ABI ILP32 (-mabi=ilp32*) v
Run/Debug Settings & Warnings
5 Miscellaneous Floating point ABl |None e
w B GNIRISC A Crace ©© Camnilar Tiimime Trnlrhain Adnfanls
. ag
(5 GNU RISC-V Cross C Compiler % B L Includes % &R L £ 3,
SC Properties for MiV_SW O X
type filter text Settings = - 8
Resource ~
Builders
+ C/C++ Build Configuration: [ All configurations ]

Build Variables

Environment

Settings

( Target Processor Include paths (-1)
Tool Chain Editor

~ | Manage Configurations...

Logging & Tool Settings & Toolchains B Devices # Build Steps Build Artifact Binary Parsers @ Error Parsers

8o 835 &

(& Optimization
(& Warnings
(& Debugging
~ & GNU RISC-V Cross Assembler
# Preprocessor
2 Includes
@ Warnings
# Miscellaneous
~ & GNU RISC-V Cross C Compiler

C/C++ General
cppcheclipse

MCU

Project Natures
Project References
Run/Debug Settings

(% Preprocessor Include system paths (-isystem) 880 2 5 &

2 Includes
Optimization
# Warnings

[ N T,
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© Include paths (-I) ~PEE7 + A X ZEML T
]
» [& settings
~ = drivers
~ [= fpga_ip

)| & CoreGPIO
& hal |

= miv_rv32_hal |

Q iF
Settings ' isassembly @ Launch Conf...

Configuration: |[ All configurations ] | Manage Configurations... des an outline.

& Tool Settings % Toolchains B Devices # Build Steps Build Artifact Binary Parsers @ Error Parsers

 Target Processor Include paths (-1)

# Optimization
 Warnings
 Debugging

~ & GNU RISC-V Cross Assembler
SC Add directory path X

(2 Preprocessor
& Includes
£ Warnings
(£ Miscellaneous
~ & GNU RISC-V Cross C Compiler
(& Preprocessor Include systel
(2 Includes
(& Optimization

£ Warnings Cancel Workspace... File system...

(& Miscellaneous
T 1T

Directory:

. A AR DICE A Crmre © Linlea,

X Cul  —CTHEE7 + VX% —fHER, BhmgETs,
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@ Apply 22V v 27 LET,

SC Properties for MiV_SW

[m] X

Build Variables

Environment

Logging

Settings

Tool Chain Editor
C/C++ General

& Tool Settings % Toolchains M Devices # Build Steps

(% Target Processor
(2 Optimization
2 Warnings

Include paths

v

; rkspace._|
> cppcheclipse (# Debugging “${workspace_|
> Mcu ~ B GNU RISC-V Crass Assembler “${workspace |

Project Natures (%% Preprocessor

Project References £ Includes
Run/Debug Settings # Warnings

# Miscellaneous
& GNU RISC-V Cross C Compiler

<

type filter text Settings S v
> Resource

Builders =
+ C/C++ Build Configuration: [ All configurations ] | Manage Configurations...

Build Artifact Binary Parsers @ Error Parsers

(-h

a8 84l &

ers/fpga_ip/CoreGPIO}"

jNami
loc:/${ProjName}/hal}
loc:/${ProjName}/miv_rv32_hal}"

(%% Preprocessor

Include system paths (-isystem)

aa 84

2 Includes
2 Optimization
(& Warnings
& Miscellaneous
& GNU RISC-V Cross C Linker
22 General
& Libraries
# Miscellaneous
& GNU RISC-V Cross Create Flash Image

<

<

& General

Include files (-

include)

a8 84l

<

& GNU RISC-V Cross Print Size
& General

Restore Defaults Apply
@ Apply and Close Cancel

® Yesz 27 Vv LET,

SC Settings

(@

[JRemember my decision

Changes made will not be reflected in the index until it is rebuilt.
now?

X

Do you wish to rebuild it
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(9 GNU RISCV Cross C Linker > General #3ER L ¥,

(# Target Processor Script files (-T)

& Tool Settings i Toolchains M Devices # Build Steps Build Artifact Binary Parsers @ Error Parsers

a3 il &

# Optimization
# Warnings
# Debugging
~ & GNU RISC-V Cross Assembler
(# Preprocessor
(2 Includes
(& Warnings
(& Miscellaneous
~ & GNU RISC-V Cross C Compiler
(& Preprocessor
2 Includes
& Optimization
£ Warnings
 Miscellaneous

~_85 GNU RISC-V Cross C Linker

(# Miscellaneous
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Voyh—22 )7 b2EMLE T,
Script files (-T) H#f® Add... A%~ X Y| miv_rv32_hal F D
miv-rv32-ram.ld T8 7 7 A v Z2EBML T3,

Settings Pro~ §

-~

Jisassembly @ Launch Cc

Configuration: |[ All configurations] | Manage Configurations..| (s an outline.

& Tool Settings i Toolchains M Devices # Build Steps Build Artifact Binary Parsers @ Error Parsers

B EEE

( Target Processor Script files (-T)
& Optimization
(= Warnings
(£ Debugging
~ & GNU RISC-V Cross Assembler SC Add file path X
(# Preprocessor
% Includes File:
(# Warnings
# Miscellaneous “
~ & GNU RISC-V Cross C Compiler
(£ Preprocessor
 Includes

o L
g: \?V::r:;:“m Cancel File system...
# Miscellaneous

~ & GNU RISC-V Cross C Linker
(% General
2 Libraries

SC File selection O X

Select one or more Workspace Files

v = MiV_SW ~
» = settings
» = drivers
> = hal
~ (= miv_rv32_hal
[£ miv_rv32_assert.h
8] miv_rv32_entryS
€ miv_rv32_hal_version.h
[¢ miv_rv32_hal.c
[¢ miv_rv32_hal.h
[€ miv_rv32_init.c
[¢ miv_rv32_plich
[€ miv_rv32_regs.h
[€ miv_rv32_stubs.c
[¢ miv_rv32_subsysh
[€] miv_rv32_syscall.c
=l miv-rv32-execute-in-place.ld

l¢| sample_fpga_design_config.h

= rorniect

Q Cancel
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7V v 7 LET,

® Tool Settings  # Toolchains B Devices . Build Steps

(& Target Processor
(2 Optimization
2 Warnings
*2 Debugging
& GNU RISC-V Cross Assembler
2 Preprocessor
2 Includes
 Wamings
(# Miscellaneous
~ & GNU RISC-V Cross C Compiler
2 Preprocessor
2 Includes
(& Optimization
& Wamnings
(# Miscellaneous
~ B GNU RISC-V Cross C Linker
(= General
(& Libraries
(# Miscellaneous
~ B GNU RISC-V Cross Create Flash Image
2 General
~ & GNU RISC-V Cross Print Size
(# General

<

Script files (-T)

@ Do not use standard start files 15 = v 27 % A4, Apply and Close %

Build Artifact Binary Parsers @ Error Parsers

Do not use standard start files (-nostartfiles)

I Do not use default libraries (-nodefaultlibs)

[INo startup or default libs (-nostdlib)

Remove unused sections (-Xlinker --gc-sections)

[ Print removed sections (-Xlinker --print-gc-sections)

] Omit all symbol information (-s)

Restore Defaults Apply
Apply and Close Cancel

@ Yesz 27 Vw27 LET,

SC Settings

X

@_-. . Changes made will not be reflected in the index until it is rebuilt. Do you wish to rebuild it
: now?

(] Remember my decision

IMACNICA
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4-6. V—RX 32— FOERK

O Fuayz2bv&2H27Y v 2 >New>SourceFile #7270 v 27 LEd,

&5 Project Explorer %Y § =8
v T2 MiV_SW
> E Inclu New
» = drive Go Into
' e ha_l Open in New Window
» & miv Show In
Show in Local Terminal
Copy
Paste
& Delete
Source
Maove...

(2 Source file I2T main.c & AJI L.

Alt+Shift+W >
b

Ctrl+C
Ctrl+V
Delete

>

Bz @ RO

Qe

Project...

File

File from Template
Folder

Class

Header File
Source File

ol F0|d1 Create a new source file
C/C++ Project

Other... Ctrl+N

Finish 7 Vv 27 L£7,

5C New Source File

Source File

Create a new source file.

O X

<]

Source folder: | MiV_SW

| Browse...

Source file: |main.c

Template: Default C source template

v Configure...

o

IMACNICA
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@ ER X N7z mainec ~Ft Y —Ra—FZi AL T T,

main.c
/*
* main.c

*/

#include "drivers/fpga_ip/CoreGPIO/core_gpio.h" /* GPIOZ{H 9 7= */
#include "miv_rv32_hal/fpga_design_config.h"
#include "miv_rv32_hal/miv_rv32_hal.h"

#include "hal/hw_reg access.h"

=
=

/* g_gpio outZEHE,

* WiGifAgpio_instance_tidcore gpio.hNICEFRI N T3,
* Z ZCCoreGPIOICRYT 27— X Z{RFFT 2,

*/

gpio_instance_t g gpio_out;

/* LEDSJHA delay() */
void delay(int count)

{

volatile int i;

for (i = 0; 1 < count; i++);

int main()

{

[ EFREA R R Kok

* GPIO_init()

LEEE L L L E LY

/* GPIO_init()BEXEONH LI X Y CoreGPIO driver% #HA{L,
* fhdGPIO driverBH%% MEUNHI 3 HITICGPIO _init () BEEE OV L 23 A B,
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*  FfffliZcore_gpio.h% £,

* void GPIO init

* (

* gpio_instance_t * this_gpio,
* addr_t base_addr,
* gpio_apb_width_t bus_width
)

* 1518 #idfkgpio_instance t~DFA v & —, SAlldg gpio out: H

il

* 258 YL T 5GPIODR—R T FL A,

* 35|18 APBNRIE%driver~{5Z %, GPIO_APB_8 BITS BUS or
GPIO_APB_16 BITS_BUS or GPIO_APB_32 BITS_BUS

* RROfE: &L

*/

GPIO_init(&g_gpio_out, COREGPIO_OUT_BASE_ADDR,
GPIO_APB_32 BITS_BUS);

[ AR K S SO K K SRR SOK KR KRR RSSO ok

* GPIO_set_output(), GPIO_set_outputs()
***************************************/
/*
* GPIO port 12DH A% IE L 72 W& 12GPI0_set_output(). #HEGPIO
portiXiE L 72\ 54 1XGPIO_set_outputs() % i
* FflliXcore_gpio.h% &,

*

* void GPIO_set_outputs

*(

* gpio_instance_t * this_gpio,
* uint32_t value

*)s

* void GPIO_set_output
*(
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//GPIO_set_output( &g gpio out,
//GPIO_set_output( &g gpio out,
//GPIO_set_output( &g gpio out,
//GPIO_set_output( &g gpio out,

/¥ 1 port 3 OHIMER S5 2 2356 */

* gpio_instance_t * this_gpio,
* gpio_id_t port_id,

* uint8_t value

*)s

*/

GPIO 0,1 );
GPIO 1,0 );
GPIO 2,1 );
GPIO 3,0 );

while (1)

{
/* GPIO 0~GPIO 3% TG CHIIEIRE */
/* LEDRIXT 1010 */
GPIO_set_outputs( &g _gpio_out, OxA );
delay(1000000) ;

/* mATL e1e1 */

GPIO_set_outputs( &g _gpio_out, 0x5 );
delay(1000000) ;

return 0;

BIEUC DO W T DFBHIE, Driver Y —Z2a—FH, & L < GitHub X 9
SR A]RE T3, https://github.com/Mi-V-Soft-RISC-V

Resources

Below is a list of the different resources that can be found in this organization:

Documentation

o Documentation: §ser guides and documentation for Mi-V soft CPUs

Reference designs

Mote: all reference design repositories also provide pre-generated programming
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4-7. V> hR7 )T hDiRE

@O miv-rv32-ram.ld 7 7 f VZBHE F 5,

25 Project Explorer x BESY 8 =0
v 1= MiV_SW
m Includes
(= drivers
= hal
~ = miv_rv32_hal
[8 miv_rv32_asserth
[8 miv_rv32_entry.S
[8 miv_rv32_hal_version.h
[€ miv_rv32_hal.c
[5 miv_rv32_halh
[€ miv_rv32_init.c
[% miv_rv32_plic.h
[A miv_rv32_regs.h
[€ miv_rv32_stubs.c
[" miv_rv32_subsys.h
[€ miv_rv32_syscall.c
[H sample_fpga_design_config.h
= miv-rv32-execu

MNew >
= miv-rv32-ram.d
[€ main.c Open
Show In Alt+Shift+W >
Open With > = Text Editor
Show in Local Terminal » [El System Editor

In-Place Editor

= Copy Ctrl+C :E' S
Paste Ctrl+V etau ftor
< # Delete Delete Other...

T 7 AN OWTOFHAIT EEFicEEHTnTcnEJ,

= miv-rv32-ram.ld *

1/

2 * Copyright 2019 Microchip FPGA Embedded Systems Solutions.

3 *

4 * SPDX-License-Identifier: MIT

5 *

6 * file name : miv-rv32-ram.1ld

7 * Mi-V soft processor linker script for creating a SoftConsole downloadable

2 * debug image executing in SRAM.

9 *®

18 * This linker script assumes that a RAM is connected at on Mi-V soft processor
11 * memory space pointed by the reset vector address.

12 *

13 * NOTE : Modify the memory section address and the size according to your

14 * Libero design.

15 * For example:

16 * 1) If you want to download and step debug at a different RAM memory address in
17 * your design (For example TCM base address) than the one provided in this file.
18 * 2) The MIV_RV32, when used with MIV_ESS IP, provides ways to copy the executable
19 * HEX file from external Non-Volatile memory into the TCM at reset. In this
20 * case your executable must be linked to the TCM address.

21 *

22 * To know more about the memory map of the MIV_RV32 based Libero design, open

23 * the MIV_RV32 IP configurator and look for "Reset Vector Address" and the

24 * "Memory Map" tab.

25 *
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@ 3317HIcT,
7 F L & 28 0x80000000 IC 72 > T\ 5 2 & %R,
LENGTH % 16k ~ZH L{#FEL £,

30

31 MEMORY
32 {
33
34}
35

ram (rwx) : ORIGIN = 0x80000000, LENGTH = 16k

Libero SoC. MIV_RV32 C0 0 TOHE :

IMACNICA

® | Configurator

Mi—V RV32 Configurator

Microse mi:MiV:MIV_RV32:3 1 200

OOaniguratian Memaory Map l

AHB Initiator Address

Start Address: Upper 16hits (Hex): |0x5000
End Address: Upper 16hits (Hex): [Ox5fff

APB Initiator Address

Start Address: Upper 16bits (Hex): |0x7000
End Address: Upper 16hits (Hex): [Ox7fff

AXI Initiator Address

Start Address: Upper 16bits (Hex): |0xG000
End Address: Upper 16hits (Hex): [OxAfFf

Lower 16kits (Hex):

Lower 16hits (Hex):

Lower 16hkits (Hex):

Lower 16hits (Hex):

Lower 16hkits (Hex):

Lower 16hits [Hex):

00

CxffFf

Ox0

O ffFf

00
Oxfff

TCM Address

Start Address: Upper 16bits (Hex): |0xB0O00
End Address: Upper 16hits (Hex): |OxB000

Lower 16hkits (Hex):

Lower 16kits (Hex):

Ox0

Ox3fff

TCM Access Support [TAS) Addrass
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4-8. fpga_design_configh DFRE
miv_rv32_hal 7 # VX T D% v 7 sample_fpga_design_configh ZiiH L % 3,

5 Project Explorer x B% Y § =8
~ 12 MIV_SW

EY Includes

(= drivers

= hal

~ = miv_rv32_hal

[8 miv_rv32_assert.h
|8 miv_rv32_entry.S
[8 miv_rv32_hal_version.h
[2 miv_rv32_hal.c
8 miv_rv32_hal.h
[€ miv_rv32_init.c
[ miv_rv32_plich
(W miv_rv32_regsh
[€ miv_rv32_stubs.c
[H miv_rv32_subsysh
l&]_ miv_rv32_syscall.c
[n sample_fpga_design_config.h
= miv-rviZ2-execute-in-placeld
= miv-rv32-ram.id

[€ main.c

D #Hi% sample_fpga_design_config.h 7> fpga_design_config.h ~Z 5 L |
77 ANEE £7,

5 Project Explorer BESY § =06
~ 25 MIV_SW
m¥ Includes
= drivers
&= hal
~ = miv_rv32_hal
[n fpga_design_configh
[ miv rv3? asserth
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2 #define SYS_CLK_FREQ #% 83333000UL ~&AH L £,

49_/***************************************************************************/;**

50 * Soft-processor clock definition

51 * This is the only clock brought over from the Mi-V Libero design.

52 */

53 #ifndef SYS_CLK FREQ

54 #define SYS_CLK_FREQ 833330008UL

55 #endif

56
5?_/***************************************************************************//**

Libero SoC ¢®» CCC @ Output Clock #%¢iE :

[®] Configurator

Clock Conditioning Circuitry (CCC)

Actel:SgCore:PF.CCC:2 2 220

Configuration |PLL-Single =]

Clock Options PLL Cutput Clocks |

For best resulfts, put the highest frequency first.
E OQOutput Clock O

[v Enabled

Reqguested Freguency IBS.SSS hHz " Actual Lower 83333 MHz
Reqguested Phase IO Degrees " Actual Lower 0 Degre

-~ T e - - -
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3 GPIO @7 F L &% 0x75000000UL &7 > T3 Z & kTR L 3

58 * Peripheral base addresses.

59 * Format of define is:

68 * <corename>_<instance>_ BASE_ADDR

61 * The <instance»> field is optional if there is only one instance of the core
62 * in the design

63 * MIV_ESS is an extended peripheral subsystem IP core with peripherals
64 * connections as defined below.

65 * The system can be further extended by attaching APB peripherals to the
66 * empty APB slots.

67 */

68 #define MIV_ESS_PLIC_BASE_ADDR Bx70000000UL

69 #define COREUARTAPBO_BASE_ADDR Bx71000000UL

78 #define MIV_MTIMER_BASE_ADDR Bx72000000UL

71 #define MIV_ESS_APBSLOT3_BASE_ADDR 0x73000000UL

73 #define COREGPIO OUT_BASE_ADDR 0x75000000UL

74 #define CORESPI_BASE_ADDR Bx76000000UL

75 #define MIV_ESS_uDMA_BASE_ADDR Bx78000000UL

76 #define MIV_ESS_WDOG_BASE_ADDR Bx79000000UL

77 #define MIV_ESS_T2C_ BASE_ADDR Bx7ABBBBRAUL

78 #define MIV_ESS_APBSLOTB_BASE_ADDR 0x7BoLBBRAUL

79 #define MIV_ESS_APBSLOTC_BASE_ADDR Bx7CeveeeeUL

80 #define MIV_ESS_APBSLOTD_BASE_ADDR 0x7D00000RAUL

81 #define MIV_ESS_APBSLOTE_BASE_ADDR Bx7EBBBBRAUL

82 #define MIV_ESS_APBSLOTF_BASE_ADDR Bx7FeeeeaauUL

83

Libero SoC 2T, 4 [A]lZ APB Initiator Address % 0x70000000~ & L .
MIV_ESS % ##i L T\ 3,

B Configurator — O X

Mi—V RV32 Configurator

Microse mi-MiV-MIV_RV32:3 1 200

600 nfiguration Memary Map |
— AHB Initiator Address
Start Address: Upper 16hits (Hex): |0xB000 Lower 1 6hits (Hex): |0x0
End Address: Upper 1 Ghits (Hex): |0wxafif Lower 1 6hits (Hex): |0uffff
— APEB Initiator Address
Start Address: Upper 1 Ghbits (Hex): |0x7000 Lower 16hits (Hex): [0x0
End Address: Upper 1 Ghits (Hex): |0xTfif Lower 16hits (Hex): |Oxffff
|' AX] Initiator Address
| |
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GPIO o offset address 1%

MIV_ESS User Guide > Table 2-2. Peripheral Module Address Offsets

2> bR ARE T,
https://ww1.microchip.com/downloads/aemDocuments/documents/FPGA/ProductDo
cuments/UserGuides/ip_cores/directcores/MIVESS.pdf#page=13

Base Address_of ESS + Offset address of GPIO = CoreGPIO address
0x7000 0000 + 0x0500 0000 = 0x7500 0000

4-9. #include /X X D& 1E

7’1 Y = 7 MIZ Import L7z GitHub ® 7 7 4 AN, fpga_design_config.h %
LT3 005D £9,
HEDHRICEbE T AR EEHEL LT,

miv_rv32_hal N miv_rv32 _halh 7 7 f L+ #Bd %
#include " fpga_design_config /fpga_design_config.h"%
#include "fpga_design_config.h"~Z8 5

5 Project Explorer < B Y 8 = O [@mainc [® miv_rv32_hal.h x
v 1= MiV_SW 169
& Includes 170 f//*
= Debug 171=#ifndef RISCY_HAL_H
. 172 #define RISCV_HAL_H
= drivers y
173
E>ha_l 174 #include "miv_rv32_regs.h"
v (= miv_rv32_hal 175 #include "miv_rv32 _plic.h"
[n fpga_design_config.h 176 #include "miv_rv32 assert.h"”
[n miv_rv32_assert.h 177 #include "miv_rv32_ subsys.h"
178

[8] miv_rv32_entry.S
[n miv_rv32_hal_version.h
[€ miv_rv32_hal.c

179= #ifndef LEGACY_DIR_STRUCTURE
180 #include "I'Fpga_design_config.h"

) 181% #elsel |
[#] miv_rv32_halh 184
gl miv_rv32_init.c 185% #ifdef _ cplusplus[]
[H miv_rv32_plich 1888 f* oo
[ niee =3 i b 120 SIIRSVE Rarlwarde Coamnatihilitw
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https://ww1.microchip.com/downloads/aemDocuments/documents/FPGA/ProductDocuments/UserGuides/ip_cores/directcores/MIVESS.pdf#page=13

4-10. LK
7aY 2 bE4E27Y v 7 L, BuildProject 25 FLET,

5 Project Explorer x BiS|Y 8§ =0
v IS MiV_SW
#* Bina New >

i Inclu Go Into
(= Debl Open in New Window

= drive Show In Alt+Shift+W »
& hal Show in Local Terminal >
v E“‘f’_; 2 Copy Ctrl+C
Paste Ctrl+V
B & Delete Delete
B Source >
B Move...
2w Rename. F2
[
v B2 Import..
W Export.
[B w & Robot Framework

| Incremental Build of Selected Projects

m Build Project

Clean Project
M & peeee re

@ FF*xy FBPCICHEHINTVWRE L 2ERL T,

@ 7uvzZ b&4EH2Y v 27 L, Debug As > Debug Configurations... % 7V v 7 L £9,

&5 Project Explorer x BEY ¢ =0
~ 15 MiV_SW
4 Bina New >
i Inclc Go Into
& D?b Open in New Window
© AW rowin AlL+Shift+W >
= hal . .
. Show in Local Terminal >
~ = miv_
I i & Copy Ctrl+C
W Paste Ctrl+V
g ¥ Delete Delete
W Source >
o Move...
IOl Rename... F2
& gy Impoert...
I8 e Export..
B & Robot Framework >
€
B Build Project
B Clean Project
= &) Refresh F3
B Close Project
1@ mair Close Unrelated Project
Build Configurations >
Build Targets >
Index >
Profiling Tools >
4+ Debug ¥ @ RunAs >
= - |4+ Debug As >| @ 1Robot Test
Profile As > @ 2RobotRemote Test
Restore from Local History... [£] 3 Local C/C++ Application
cppcheck ’l Debug Configurations...
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(3 GDB OpenOCD Debugging # X 72V v 7 L £79,

SC Debug Configurations

Create, manage, and run configurations

EE

.'As|E|?'

Configure launch settings from this dialog:

|type filter text

- Press the ‘New Configuration’ ..figuration of the selected type.

II‘EI GDB OpenOCD Debugging {

- Press the 'New Prototype’ butt... prototype of the selected type.

& Launch Group

Filter matched 2 of 9 items

- Press the ‘Export’ button to export the selected configurations.
- Press the ‘Duplicate’ button to copy the selected configuration.
- Press the ‘Delete’ button to remove the selected configuration.
‘7" - Press the ‘Filter' button to configure filtering options.

- Edit or view an existing configuration by selecting it.
- Select launch configuration(s)..” menu item to link a prototype.
- Select launch configuration(s..enu item to unlink a prototype.

- Select launch configuration(s)... to reset with prototype values.

@

Debug Close

Apply #%. Debug

@ Debugger # 7% %, Start OpenOCD locally ~F = v 7 % A#L

z7 )y 7 L%,

SC Debug Configurations

Create, manage, and run configurations

CEeERX BT~

|type filter text
~ [t] GDB OpenOCD Debug
[£] MiV_SW Debug
& Launch Group

< >
Filter matched 3 of 10 items

Name: |MiV_SW Debug

Mainl% Debuggerli Startup‘ B Source| £ Common| & SVD Path

Open0CD Setup ~
| A start OpenacD locally |

Executable path: |${0penocd,path},’S{Dpenocd,executable} Browse...| Vari:

Actual executable: | C:¥Microchip¥SoftConsole-v2022.2-RISC-V-747¥eclipse¥/./openocd/binfopenocd.ex

(to change it use the global or workspace preferences pages or the project propertiet

GDB port:
Telnet port:
Tel port:

Config options: | file board/microsemi-riscv.cfg

Revert Apply

@

Close
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& PDResume R 2 %27 ) v 27 LET,

5C SoftConsole - MIV_SW/main.c - SoftConsole v

File Edit Source Refactor

e

5 Project Explorer

-RISC-V-
MNavigate Search Project Git Run Window Help

v ‘ ‘ &1 MiV_SW Debug

v ‘

v 1% Miv_SW

] .

(© Discovery Kit I T LED o 8 % fif

559 Y § = 8 @maine ¥

mLET,

(@ SoftConsole I T Debug Ef7 % 1E® ¥ 7,

¥ SoftConsole 2> 5 ® Debug F17 &, Libero SoC 2> H DE & A4 (X
[FIRFICTE A,

WG U CiliRE Debug AT IXEIE L TR X v,

SC SoftConsole - MiV_SW/main.c - SoftConsole v

¢ Detg

15 Project Explorer

-RISC-W-
File Edit Source Refactor MNavigate Search Project Git Run Window Help

| 0 ® =0

—

9

Resume (F8)

* void GPIO set output

® f

v ‘ ‘ ] MiV_SW Debug

v & MiV_SW

¥

v | |%_Y\0\|I..-|][|‘

557 8 = 0 [ mainc X B miv_rv32_halh
EPLU_Llsidlive_L - s

base

SoftConsole ® Debug # 1% 312, Libero SoC I T Run PROGRAM Action %

1T 7256

[® Error

pet

e MNo programmer is connected.
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6. V7 bV xTaTNARNEZRAATHEL D

X ZZTiE—flé LCTCM @ initialize 7 7 A L & LTHID BT E 9,

¥ 1 z X PolarFire SRAM (AHBLite and AXI) 72 v 7 #{fi - T\ 3541
[FIfk D /7T SRAM O initialize 7 7 A L& L TEI D BT EF,

% Discovery Kit [ (3 SPI Flash 2M&#{( & L C\wia 7z, SW % SPI Flash ~
HxAbzrirTEERA,

(D SoftConsole iZ T, ¥V F& Debug 7 + 4 X Fic MiV_SW.hex M E T3 2t %

MR L E9,
2 Project Explorer x BS v §
~ 2 MiV_SW
# Binaries
kY Includes
v = Debug
(= drivers
= hal
& miv_rv32_hal « Windows (C) > miv_lab > miv_top > SoftConsole » MIV_SW > Debug >
main.o - [riscv/le]
*5 MiV_SW.elf - [riscv/le] drivers
= maind hal
& makefile miv_rv32_hal
E MiV_SW.map [ maino
[ objects.mk [ makefile
[ sources.mk [ Miv_swelf
[ subdirmk [ Miv_sw.hex
= drivers & Miv_SW.map
= hal [ objects.mk
&= miv_rv32_hal [ sources.mk
[€ main.c [ subdirmk

@ FTEODTXFAINLZT 4 X Thex 774 VEBZ T,

[ miv_swnex E I

H:0200000480007A
:100000006F00101A6F00C00800000000000000002¢
:100010006FC0001100000000000000000000000060
:100020006F008018000000000000000000000000C8
:100030006F00002000000000000000000000000021
:10004000000000006F0040276F00802F000000005C
:100050000000000000000000000000006F005003DE
:100060006F0080696F0040366F00803E6F00C04651
:100070006F00004F6F0040576F00805F6F0040704F
:100020006F0080761300000013000000130000000¢
:10009000130101F823201100232221002324310021
:1000A0002326410023285100232A6100232C71005C
:10008000232E8100232091022322A1022324B10256
:1000C0002326€1022328D102232AE102232CF10254
:1000D000232E010323201105232221052324310502
:1000E000232641052328510523286105232C710562
:1000F000232E8105232091072322A1072324B10762
:100100002326€1072328D107232R8E107232CF1073F
:1001100073252034F3251034EF00504A6F00C07FA0

S AR AAAATBAT AT EOABAATT AAADAAAT AAADN AT ANAN

R R
W N O W00 oUW N

[
<o

=]

o

el

J
el
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@ 11THZHIBRL., RIFLE I

= Miv_swhex B |

1 | :100000006F00101A6F00C008000000000000000020
:100010006F00001100000000000000000000000060
:100020006F008018000000000000000000000000¢9
:100030006F00002000000000000000000000000031
:10004000000000006F0040276F00802F000000005C
:100050000000000000000000000000006F005003DE

s AAASAAMEBmAMBASAEBAMARS SEBMANDANT EWANMARA S

IS I T Y <R WE R S

@ Libero SoC i T, Design Flow % 7T
Configure Design Initialization Data and Memories % X 7 v 27V v 7 L £ 37,

@ Libero - C¥miv_lab¥miv_top¥miv_top.prjx

Project File Edit View Design Tools Help

=T IERC RN

Design Flow g x

Top Module{root): miv_top = o [T g’

Active Synthesis Implementation: synthesis

Tool IL'

&, Open SmartTime

[ Verify Power

- % Open SSN Analyzer

& b Configure Hardware

-l Programming Connectivity and Interface
- & Configure Programmer

- &, Select Programmer

- » Program Design

v ~+[] Generate FPGA Array Data
-I----D Configure Design Initialization Data and Memories
v <] Generate Design Initialization Data

554 Configure I/O States During JTAG Programming
- % Configure Programming Options

@ Configure Security

v - % Generate Bitstream

% Configure Actions and Procedures

v - Run PROGRAM Action
= b Program SPI Flash Image
k& Generate SPI Flash Image hd
Design Flow | Design Hierarchy | Stimulus Hierarchy | Catalog | Components | Files |
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(5) Fabric RAMs ® % 7%#Bl & £ 9,
Logical Instance Name 25 TCM # 2>, 27V v 2, Edit.. 22 Vv 27 LET,

Remorts & X | Constraint Manager & X

| StartPage & X Design and Memory Initialization & X | E miv_top & X |

Desien Initialization | uPROM | sNWM | SPI Flash | Fabric RAMs | emvi |

Apphy | Discard | Help |
Usage statistics Clients
T LERAM Memory © Load design configuration Edit Initiglize all clients fram: |Initialize all Clients fram kv = |

Available Memon Bytes) 788480 I Filter out Inferred RAMs

Used MemondBvtes) 17920

Free MemondBytes) FTO560 Logical Instance Name o

ep
MIV_RV32_C0_0/MIV_RV32_C0_0/u_ipcore_0/gen_tcm0.u_subsys em_ram.u_ram_0/mem[3
2 [MIV_RV32_C0_0/MIV_RV32_C0_0/u_ipcore_0/u_hart_0/u_expipe_0/gen_gpr_ram.u_gpr_0/gen_gpru_gpr_array_0/mem_xf[31:0] 32x32
3 |MIV_RV32_C0_0/MIV_RV32_C0_0/u_ipcore_0/u_hart_0/u_expipe_0/gen_gpr_ram.u_gpr_0/gen_gpru_gpr_array_0/mem_xf_1[31:.0] |32x3
4 |MIV_RV32_C0_0/MIV_RV32_C0_0/u_ipcore_0/u_subsys_interconnect_0/u_subsys_regs/u_req_buffer/gen_buff_loop[0] buff_data[6:0] | 2x6
| ] Used space

(6 Content from file Z3ER L. ... KX 225 MiV_SW.hex #3E R L ¥ 7,
Storage Type 137 7 4L FDsSNVM O F £ & LT T,

@ Edit Fabric RAM Initialization Client

? X

Client name: P_RVSZ_CO_O/u_ipcDre_O/gen_tcmO.u_Suteys_TOM_Oftcm_ram.u_ram_O/mem[m 0]

Physizal Mame: I_Of'gen_tcmO.u_SuteyS_TOM_O/tcm_ram.u_ram_Of’mem_mem_O_5x’INST_RAM1 K20 IP

— RAM Initialization Options

€ Initialized Content fram Synthesis

C Content Init@ed from configurator(using content editor option)

® Content from file; [/ miv_labd miv_ top/SoftConsoles Miv_SWe De bugs Miv_SW.hex _I

" Content filed with Os

" Mo content (client is a placeholder and will not be programmed)

Storage Tvpe ISNVM ;Il

Help

Optimize for; & High Speed  C Low power

Ok | Close

@ Import Memory File ? X
Lookin | | G¥mbv jabémiv. topYSaftCansole ¥y SW¥Debug QOO0 #AMEE
‘ My Computer Mame | Size | Type |
a 21588 drivers File Folder
miv_rv32_hal File Folder
hal

File Folder

16.29 KiB hex

File pame:  |MIV_SWhex

Files of type: |ImteI*Hex(>k b # fhe)

" Use relative math @

® Use absolute path (file will not ke copied if you move the design)

C Copy memory file to project directony
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(@ Initialize all clients from 723 Initialize all Clients from SNVM & 725> TW3 Z & %
AL £ 9,

—Clients
0 Load design configuration Edit... Initialize all clients from: |Initia|ize all Clients from sMYM ]
[ Filter out Inferred RAMs
. PORTA PORTB
Logical Instance Name Depth * Width | Depth * Width Memor
1 [fu_ipcore_O/gen_tcmQ.u_subsys_TCM_0/tcm_ram.u_ram_0/mem[31:0] 4096x32 4096x32 C/miv_|
2 [fu_ipcore_0/u_hart_0/u_expipe_0/gen_gpr_ram.u_gpr_0/gen_gpru_gpr_array_0/mem_xf[31:0] 32x32 32x32 No conl
Apply L £,
Design and Memory Initializationt & X | Remrts & X | Constraint Manager & X StartPage
Desien Initialzation | UPROM | sNvM | SPI Flash  Fabric RAMs* | eNviv |
Apphy | Discand | Help |
Usage statistics Clients
LERAM Mermary 0 Load design configuration Edit... Initialize a
Available Memond Bytes): 788480 [~ Filter out Inferred RAMs
Used Memond Bytes): 17820
Free MemordBytes) : 770560 Logical Instance Name

(@ Generate Design Initialization Data Z X 7 v 27 ) v 7 L ¥,
Design Flow F X

Top Modulelroat): kv top = o [ @'

Active Synthesis Implementation: synthesis

Tool IL'

5 b Configure Hardware
[l Programming Connectivity and Interface
- &k Configure Programmer
- @ Select Programmer

| =~ » Program Design
v <[] Generate FPGA Array Data
+[] Configure Design Initialization Data and Memaories
1 -|+(J Generate Design Initialization Data

Configure 1/0 States During JTAG Programming

-1% Configure Programming Options
- @ Configure Security
1 - % Generate Bitstream
- % Configure Actions and Procedures
3 Run PROGRAM Action
=+ » Program SPI Flash Image

- li& Generate SPI Flash Image

i@ Run PROGRAM_SPI_IMAGE Action

- b Debug Design
{ L af] Fanarata CnanrtPiakee COEA Aera Miata j
Design -~ I Design Higrar--- I Stimulus Higrar-- I Cat--- I Compon--- I I
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Run PROGRAM Action 2 X7 A2 Vv 7 LEXALT T,

Design Flow g x

Top Module{root): miv_top = o .!

Active Synthesis Implementation: synthesis

|Too| Iil

E- » Configure Hardware

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

------ 8. Select Programmer

£+ B Program Design

v +] Generate FPGA Array Data
------ +(1 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
- i

iz Generate SPI Flash Image
& Run PROGRAM_SPI_IMAGE Action

£ » Debug Design
faf Tl Fanara e CrmartMiahoe COEA A rcaas [ TN LI
Design == | Design Hierar-- | Stimulus Hierar- | Cat | Compontr | |

@) Discovery Kit D7 — 7V %k &L L SWAEEZAINLTWE Z &
(SoftConsole 2> 5 @ Debug 177 L C LED 2883 % Z &) ZHERL £ 9,
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7.UART 81 L THE S

Mo LFho7ay 7 AL Hello World /R &2 3,

7-1. N"—FJx7

(@ Libero SoCIicTMIV ESS CO 0 7 my 7 #BX F9,

MIY ESS CO 0

PCLE
PRESETH GRID_CUTEA]

Hurwangal GRICINTLEA]
(4FB0_TARGET

MY _ESS CO

80

IMACNICA



2 General 2 71CCUART ~F =z v 7% A ¥ 1,

(@ configurator

MIV_ESS

ActelSyste mBuilder-MIV_ESS:2.0.200

- MIV_ESS_UI_default_co...
- DGC1_PF_SPI_BOOT
- DGC2_PF_12C_BOOT
" DGC3_PF_uPROM_BOOT

| le O ceneral | @ecotetap | are | @woma | R0

Family

FPGA Familty: [PolarFire Rl i ]

PLIC spl | @Timer | @uarr |j|

- DGC4_PF_BASIC_PERP. Bopsstrap
-7 - Bootstrap: r Bootstrap Source: |5F1 =1
Peripherals
womaA: [~ GPloc v 1zeo [ puc: T sPi Timern [T | UART: ¥ | wWatchdog [
Apply MNew preset
v
] »
Vi
QK | Cancel |
UART DFEMIEEE 1X UART & 71 CHIBETT,
ST 7+ b0EF e LET,
(@ Configurator ] x
MIV_ESS
Actel:SystemBuilder:MIV_ESS:2.0.200
| 3' @cerernl | @Booep | 2P | @uoma | crio PLIC sl | @Timer *

MIV_ESS_UIl_default_co...
-~ DGC1_PF_SPI_BOOT
- DGC2_PF_|2C_BOOT
- DGC3_PF_uPROM_BOOT
- DGC4_PF_BASIC_PERPH...

Apphy Mew preset

Core Gonfiguration

TH FIFO

R FIFC

Configuration

Baud Value:

Character Size:

Parity:

R Legacy Mode:

Disable TX FIFO x|
Disable R¥ FIFO x|
Programmable j

—

7 hits

=

Parity Disabled |

Disabled

=l

FIFO Implementation: |Tn RARW =1

Status Flags

-

Baud Yalue Precision

Enable Extra Precision

r

Fractional Part of Baud Walue: |+OO ;I

OK | Cancel |
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(3 MIV_ESS_C0_0 7u v 27 %472V v 7, UpdateInstance x 7 V) v 7 L
Tavy w7y 7Tr—rLET,

LK
RESETH
= 0 L]
BOTARSGET

GPID_DUTEA]

LW @ Configure...
Replace Component...

Update Component Version...

Update Instance

Rename...

UART_RX, UART_TX o v v BRI NE T,

MIV ESS S0 0

PCLE

PREEETH GPIC CUT[3 0]
Y GPICUN[E 0] GPICINT[341]

LUART_RX UART_TX|

APB 0 _TARGET

MY _ESE CO

@ Promote to Top Level #f#if L, UART_RX, UART TX oF&R—+ZHL 3,

W E=S C00
—FCLE
T L] GPIC_DUT[EO]
ka0 Tup] S HT 0] -
ol M IR
O TARS
B TARSEY A Connect

WY ESS SO == Disconnect

Promote to Top Level

COREJTAGDEBUG_ CO
‘ | MIY_RV32_CO - MVESSCOD
™ or PIBUTEES
e e TRl
o AT T — - UART.TX

L msrenrancer

UART_RX ‘

MY _ESS_CO
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(5 Smart Design #{#f#£ L. Generate Component #7 J v 7 L £73,

s & X Emiv_top* g x | B
v e e =X
£o) + =3 =

|Generate Componen‘[|

(© Build Hierarchy % 7V v 7 L ¥ 9,

Stimulus Hierarchy

[ Show Root Testkenches

M\ Build Hierarchy | | G, Show:

work

- B corereset_pf_tb (corereset_pf_tb.v) [work]
fil COREJTAGDEBUG_LIB

il MIV_APB3_LIB

(@ Constraint Manager % ., Timing &% 71 T Derive Constraints % 7 J v 7 L.
sde 7 7 A VB AR L £9,

Reports & X | StartPage & X Constraint Manager ©& X | Cesign and Memory Initiz

/0 Attributes Timingl Floor F‘Iannerl Metlist Attributesl

[ | Irnpoort | Link | Edit |" Check |‘ ‘ A Derive Constraints | |
l
Synthesis Place and Route | Timing Ver
constraint¥miv_top_derived_constraints.sdc

AR T E T,

- B Simulate

B~ b Constraints

- [B Manage Constraints

| E- p Implement Design

------ B Open Netlist Viewer

| | ------ % Synthesize |

E- P Verify Post-Synthesized Design
- +(] Generate Simulation File

B Simulate

------ +| Canfinure Renicter | nek Rite
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(9 Constraint Manager X Y 1/0 editor #Fd &, UART_RX, UART_TX %

vy7TH A v LET,

UART_RX: W21

UART_TX:Y21
Pin View & Part View [active] & | XCWR Wiew & | Mermory View & | 10D Yiew & Package Yiew & Floorplanr
Port Name E Direction |¥| 1/0 Standard [*] Pin Number |¥| locked |¥] Macro Cell |+ Bank Name
1 | » GPIO_OUT ]
2 GPIO_OUT(O] LVCMOS18 T18
3 GPIO_OUT[1] LVCMOS18 V17
4 GPIC_OUT([2] LVCMOS18 u20
5 GPIC_OUT[3] LVCMOS18 uz21
6 REF_CLK_O LVCMOS18 R18
7 TCK INPUT = A8 UJTAG_SEC =
8 TDI INPUT = A9 UJTAG_SEC =
El DO OuUTPUT = AT WTAG_SEC =
10 TMS INPUT = B7 WTAG_SEC =
11 TRSTB INPUT = B9 WTAG_SEC =
12 UART_RX LVCMOS18 w21
13 UART_TX LVCMOS18 Y21

UART_RX, UART_TX o v v %5 13, Discovery Kit D [m&[X X b 2 Al fE T T,

https://www.microchip.com/en-us/development-tool/mpfs-disco-kit

Place and Route (FLiERCAR) 7 T\ £ 97

@D Generate FPGA Array Data # X7 v 27 V) v 7 L ¥ 3,

(Configure Design Initialization Data and Memories % [l { 72 & HHTICEIT LI, )

= »_Program Design

+[] Generate FPGA Array Data I

IMACNICA

34

+| Configure Design Initialization Data and Memories
+] Generate Design Initialization Data

£ Configure 1/0 States During JTAG Programming
+ Configure Programming Options

@ Configure Security


https://www.microchip.com/en-us/development-tool/mpfs-disco-kit

@@ Configure Design Initialization Data and Memories %[ & ¥ 3,

B b Program Design

------ +(] Generate FPGA Array Data

ID Configure Design Initialization Data and Memories I
------ +[| Generate Design Initialization Data

& Configure /O States During JTAG Programming

» Configure Programming Options

------ & Configure Security

B LFHDhex 7 7 AADBKREEINTHEDOTHIBRL £,
TCM %427V v 7, Edit THIZ. No content Z:ER L 3,

Reports & X | Gonstraint Manager & X | StartPage & X eDesign and Memary Initialization & X | E miv_top & X

Desien Initialization | UPROM | shvM | SPI Flash € Fabric Rams | ahivh]

Apply | Discard | Help |
~Usage statistics ~Clients
rLSRAM Memary O Load design configuration Edlit.. Initialize all clients from: |Initialize all Cliznts from shWM d]
Available MemondBytes) 788480 ™ Filter aut Inferred RAMS
Used Me mond Bytes) 17920
Free Memond Bytes) 770560

Logical Instance Name

*MIV_RV32_CO0_0/MIV_RV32_C0 0/u_ipcore_0/gen_tcmO.u_subsys TCl 'temn_ram.u_ram_0/mem[31:

2 [MIV_RV32_CO_0/MIV_RV32_C0_0/u_ipcore_0/u_hart_0/u_expipe_0/gen_gpr_ram.u_gpr_0/gen_gpru_gpr_array_0/mem_xf[:

3 [MIV_RV32_C0_0/MIV_RV32_C0_0/u_ipcore_0/u_hart_0/u_expipe_0/gen_gpr_ram.u_gpr_0/gen_gpru_gpr_array_0/mem_xf_

4 |MIV_RV32_C0_0/MIV_RV32_C0_0/u_ipcore_0/u_subsys interconnect 0/u_subsys regs/u_req_buffer/gen_buff loop[0].buff_

[ | Used space
| | Free srane
(® Edit Fabric RAM Initialization Client ? X

Client name: lipcure_Ofgen_tcmO.u_sutsyS_TOM_Ox’tcm_ram.u_ram_o,f'mem[m 0]

Physical Name: IsuteyS_TCM_O,/tcm_ram.u_ram_o,/mem_mem_O_5x’INST_RAM1 K20 IP

— RAM Initialization Options

C Initialized Content from Synthesis
" Content Initialized from configuratorusing content editor option)
" Content fram file: I |

_caontent filed with Os

@ Mo content (client is a placeholder and will not be programmed)

Optimize for: @ High Speed  C Low power

Storage Type |sNWM =]
Help | Ok | Close

Run PROGRAM Action IC TEXAL T T,
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7-2. /7 b7

(@D SoftConsole iIc T, GitHub 225 &7 v u— K, fi## L 7= Driver 20 5
CoreUARTapb ZiBHITA vHK—FLET,

75 Project Explorer % ESY § 8 [dmanc X B
v 25 MiV_SW 1e /*
> ¥ Bin: New Z
> @ Inch Go Into
~ & Det Open in New Window
> & showln Alt+Shift+\W >
= Show in Local Terminal >
> ET E
278 o i
s %50 aste r+
~ & Delete Delete
B
| Source >
L@
- Move...
ER
o Rename... F2
=Ry

[# ¢ 2 Import..

[ s 3 Export..

L& ¢ B Robot Framework >

SC Import O X

File system B

Import resources from the local file system. |

From directory: | C¥platform-2024.09 ~ | Browse...

v [m] & fpga_ip A || ] 2 UCENSE.md
> [] & Core10GBaseKR_PHY ] E README.md
> [ & CoreGPIO
» e Corel2C
> []&= CoreMMC
> [ & CorePWM
» [ & CoreQsPI
» [ &= CoreSPI
> [ & CoreSysServices PF
» [ & CoreTimer
> (= CoreTSE

[ comneae]

> [ & miv.i2c
» [ & miv_plic
> [ & miv_timer
> [ & miv_udma
» [ & miv_watchdog
> (e hal
> [ & miv_rnv32_hal @

Filter Types... Select All Deselect All

Into folder: ‘ MiV_SW Browse...

Options
] Overwrite existing resources without warning
[ICreate top-level folder

Advanced >>

® < Back Next > Cancel
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A VRE— 14

5 Project Explorer x =

~ £ MiV_SW
> 3 Binaries
» & Includes
» = Debug
~ (= drivers
v = fpga_ip

nae

;= CoreGPIO

» [= CoreUARTapb

> (= hal

» = miv_rv32_hal

> € mainc

@ 7uvzZ b7 a7 412C, Include Path ~ CoreUARTapb %38/ L ¥ 3,

SC Properties for MIV_SW

type filter text

Settings

G Dv o §

> Resource
Builders
~ C/C++ Build
Build Vaniables
Environment
Logging
Tool Chain Editor
> C/C++ General
» cppcheclipse
> MCU
Project Natures
Project References
Refactoring History
Run/Debug Settings

Configuration: Debug [ Active ]

b | | Manage Configurations... ‘

® Tool Settings & Toolchains B Devices # Build Steps Build Artifact Binary Parsers @ Error Parsers
|
(% Target Processor Include paths (-1) |@ }@ & &

& Optimization
# Warnings
2 Debugging
~ B GNU RISC-V Cross Assembler
(% Preprocessor
& Includes
= Warnings
& Miscellaneous
~ 8 GNU RISC-V Cross C Compiler
(2 Preprocessor
2 Optimization
2 Warnings
(& Miscellaneous
~ & GNU RISC-V Cross C Linker
& General
(& Libraries
& Miscellaneous
~ & GNU RISC-V Cross Create Flash Image
& General
~ & GNU RISC-V Cross Print Size
# General

“${workspace_locy/${ProjName}}"

"${workspace_loc;
“${workspace_loc:/${ProjName}/drivers/fpga_ip/CoreGPIO}"
“${workspace_loc:/${ProjName}/hal}"
“${workspace_loc;/${ProjName}/miv_rv32_hal}"

{ProjName}/drivers/fpga_ip/CoreUARTapb}"

Include system paths (-isystem)

a0 3§ &

Include files (-include)

a4a 3§ &

‘ Restore Defaults | | Apply

|Applyand Closel ‘ Cancel

IMACNICA

87




SC Folder selection O k4

Select one or more Workspace Folders

~ &5 MiV_SW
> = settings
» (= Debug
~ (= drivers
~ [= fpga_ip
> = CoreGPIO
> = CoreUARTapb
» = hal
= miv_rv32_hal

®

2 mainc & LTty —Ra—FZE#E L T3,

main.c
/*
* main.c

*/

#include "drivers/fpga_ip/CoreGPIO/core_gpio.h"

#include "miv_rv32_hal/fpga_design_config.h"

#include "miv_rv32_hal/miv_rv32_hal.h"

#include "drivers/fpga_ip/CoreUARTapb/core_uart_apb.h" /* UARTZ {5 728 */

#include "hal/hw_reg _access.h"

/KK SR K R o K o K K o K SR K K K SRR SR SR K SRR S K o K SRR S K SR K R K K SRR SRR SR K SRR S K R K SR S K SRR R KR K R K SRk oK ok K

* Instruction message. This message will be transmitted over the UART to

* HyperTerminal when the program starts.

SRS R RS K S K SR SR SR SR SRK SRR KR KR KRR R R SRR SRR S SR RS SR K SR SRRSO SR SR SK SROK SRR KRR KR KR KRk ok

uint8_t testmsg[] = {"Hello World!"};

* UART instance data.
*/
UART_instance_t g_uart;
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int main()

{

RS A K S R KRK S R SRH R K SKRH R K SKRKROKR SRSKR K SK R H R KSK KRKSRRKRKSKRK R SKRK R SRR KR oK ok

* Initialize CoreUARTapb with its base address, baud value, and line

* configuration.

S K SRR K SRR K K KR K SR KK K SRR SK R K SR R SK R K SR KR K SRS K SRR KR K SR KR K SRR KRR K SR KR SRRk K

UART_init(&g_uart,
COREUARTAPBO_BASE_ADDR,
BAUD_VALUE_115200,

(DATA_8 BITS | NO_PARITY));

[ AR S R S R SRS R SR SR SR SRR SRR SR SROK S K K K KRR KR KR SRR SR SRR SRR SRR SR SRR Sk Sk R sk SRR Sk ok

* Send the instructions message.

SRS RS R S SR R SR R SR R SRR SR SR SRR SRR SR S K K KR KR KR SR SRR SRR SRR SRR SR SR SRR SRR SR SRR SR SR SR SR SR KR oK

UART_polled_tx_string(&g_uart, (const uint8 t *)&testmsg);

return 0;
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