MICROCHIP

MIV_ESS Design Guide

Introduction

The MIV_ESS is a Mi-V ecosystem IP core available for the Microchip FPGA and System-on-Chip (SoC) FPGA
device families. This design guide describes four different Libero® designs highlighting various features of the
MIV_ESS IP core. The following table lists the Libero designs and the corresponding features.

Table 1. MIV Design Options and Configurations

DGCA1 SPI Flash Bootstrap PolarFire® Evaluation Kit
DGC2 I2C Flash Bootstrap' PolarFire® Avalanche Kit
DGC3 PolarFire® yPROM Bootstrap PolarFire® Evaluation Kit
DGC4 MIV_RV32 basic design using MIV_ESS? PolarFire® Evaluation Kit
Notes:

1.  Mikroe Bus Dual EE Click board is available from https://www.mikroe.com/dual-ee-click

2. This is a basic design, which allows you to debug the software and use external peripherals such as UART,
GPIO, and CoreTimers.

This guide provides quick-start steps to set up the MIV_ESS IP core in a Libero SoC SmartDesign environment,
generate a bitstream, and program the FPGA data to a device. It also describes how to debug the software and use a
serial terminal to capture the UART output, and how to copy a program from LSRAM to off-chip memory devices.

Note: All the designs discussed in this document are available as FlashPro Express Project job files in the
“FlashPro_Express_Projects” folder, under the BoardName MIV RV32 DGCX BaseDesign.job. BoardName is
the target FPGA board name and DGCX is the configuration parameter listed in the preceding table.
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Designs

1. Designs

This section describes the four Libero design configurations DGC1 to DGC4 listed in Table 1. In addition, it also
describes the example firmware and the software configuration changes that are required to make the firmware
compatible with the design configurations.

1.1 SPI Flash Bootstrap

This design demonstrates the SPI bootstrap feature of the MIV_ESS IP core on the PolarFire Evaluation Kit board.
The following features are enabled on the MIV_ESS core in this design.

» SPI Flash
* Bootstrap
« UART
« GPIO
— GPIO inputs connected to Push Buttons (SW7 and SW8 on the PolarFire Evaluation Kit), as shown in the
following figure.

Figure 1-1. PolarFire Evaluation Kit

Usar RST SW7 and SW8

— GPIO outputs connected to user LEDs, as shown in the following figure.
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Figure 1-2. LEDs on PolarFire Evaluation Kit

User LEDs

The following figure illustrates the SPI Flash bootstrap design configuration.
Figure 1-3. SPI Flash Boot
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The Libero SoC project is available at: github.com/Mi-V-Soft-RISC-V/PolarFire-Eval-Kit. For more information on
how to run this configuration, see the README . md file in the GitHub project. The DGC1 design is used for this
configuration.

111 Operation

On power ON, the MIV_ESS copies a program from a Flash device to the MIV_RV32 Tightly-Coupled Memory
(TCM). When the MIV_ESS releases the MIV_RV32 reset, the MIV_RV32 will boot the application. The following
steps describe how this is accomplished.

1. Download the Libero SoC programming files from the GitHub link provided.
Note: This design is set up to disable the BOOTSTRAP_BYPASS, by default.
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2. Program the bitstream to the development kit.
3. Open SoftConsole.

a. To run the provided EIf project, see 5. Appendix: Running an EIf file.

b.  To run the provided SoftConsole project, see 3. Appendix: Running a Project from SoftConsole.
4. Open a serial terminal session, see the 3.5. Communication Through UART section.

5. Launch the debug session in SoftConsole. The program is built to copy a program from volatile to nonvolatile
memory. The MIV_RV32 TCM is the target nonvolatile memory in this application design.

6. The serial terminal window is shown in the following figure. Select 1 to initiate copying the example firmware to
SPI Flash from the LSRAM.

Figure 1-4. Bootload Menu

MIV_ESS Bootstrap support utility to load binary executable from LSRRAM to Mon-Volatile memory

This program supports writing HEX data from Source LSRAM (@ Address 9x800000000) into a Non-Volatile memory

Choose the destination Non-Volatile memory:
Type ® to show this menu
Type 1 copy .hex from LSRAM to SPI Flash
Type 2 copy .hex from LSRAM to MikroBus EEPROM
7. Once the program is copied, end the debug session.
8. Push and hold SW8 and press and release SW6 or SW7.

9. Release SW8 when the LEDs on the board are actively blinking.
For more information on how to update a hex file in the LSRAM, see 2. Appendix: Configuring LSRAM.

I2C Bootstrap

This design demonstrates the I2C bootstrap feature of the MIV_ESS core on the Avalanche Development Kit board.
This design requires a Dual EE Click board from mikroBUS inserted into the mikroBUS header on the Avalanche
Development Kit board. The Dual EE Click is available at Mikroe.com. The following features are enabled on the
MIV_ESS core in this design.

. I2C

» Bootstrap
« UART

*+ GPIOs

— GPIO inputs connected to Push Buttons (SW1 and SW2 on the PolarFire Avalanche Kit), as shown in the
following figure.
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Figure 1-5. PolarFire Avalanche Kit

'/ pin AVMPF30075-0:

The following figure illustrates the 12C bootstrap design configuration.

Figure 1-6. I2C Bootstrap

L

The Libero SoC project for this configuration is available at: github.com/Mi-V-Soft-RISC-V/Future-Avalanche-Board.
For more information on how to run a configuration, see the README . md file in the GitHub project. The DGC2 design
is used for this configuration.

1.21 Operation

On power ON, the MIV_ESS copies a program from the 12C Flash device to the MIV_RV32 Tightly-Coupled Memory
(TCM). When the MIV_ESS releases the MIV_RV32 reset, the MIV_RV32 will boot the application. The following
steps describe how this is accomplished.

1. Download the Libero SoC programing files from the GitHub link provided.

2. Connect the Dual EE Click board to the Avalanche Board mikroBUS header.

3. Program the bitstream to the development kit.

Note: This design is set up to disable the BOOTSTRAP_BYPASS, by default.
4. Open SoftConsole.
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a. To run the provided EIf project, see 5. Appendix: Running an EIf file.
b.  To run the provided SoftConsole project, see 3. Appendix: Running a Project from SoftConsole.
5. Open a serial terminal session, see 3.5. Communication Through UART section.

6. Launch the debug session. The application is built to copy a program from volatile to nonvolatile memory. The
MIV_RV32 TCM is the target memory in this software project.

7. A menu is displayed in the terminal window, as shown in the following figure. Select 2 to initiate a copy
operation to 12C Flash from LSRAM.

Figure 1-7. Bootload Menu

This program supports writing HEX data from Source LSRAM (@ Address ©x300000008) into a Non-Volatile memory

Choose the destination Non-Volatile memory:

Type @ to show this menu

Type 1 copy .hex from LSRAM to SPI Flash

Type 2 copy .hex from LSRAM to MikroBus EEPROM
8. Once the program is copied, end the debug session.
9. Push and hold SW1 to disable BOOTSTRAP_BYPASS.
10. Press and release SW2 to perform a system reset request.

11. Release SW1 when the LEDs on the board are actively blinking. The program that is stored in I2C Flash is
copied by the bootstrap into the MIV_R32 TCM, and the MIV_RV32 starts executing the example firmware.

For more information on how to update a hex file in the LSRAM, see 2. Appendix: Configuring LSRAM.

MPROM Bootstrap

This design demonstrates the yPROM bootstrap feature of the MIV_ESS core on the PolarFire Evaluation Kit board.
The following features are enabled on the MIV_ESS core in this design.

 PF_uPROM
» Bootstrap

« UART

*+ GPIOs

The following figure illustrates the yPROM bootstrap design configuration.

Figure 1-8. yPROM Boot Load
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1.4.1
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The Libero SoC project is available at: github.com/Mi-V-Soft-RISC-V/PolarFire-Eval-Kit. The DGC3 design is used for
this configuration.

Operation

On power ON, the MIV_ESS copies a program from the yPROM device to the MIV_RV32 Tightly-Coupled Memory
(TCM). When the MIV_ESS releases the MIV_RV32 reset, the MIV_RV32 will boot the application. The following
steps describe how this is accomplished.

1. Download the Libero SoC programing files from the GitHub link provided.

Note: This design is set up to disable the BOOTSTRAP_BYPASS, by default.
Program the bitstream to the development kit.

Open a serial terminal session, see 3.5. Communication Through UART section.
Press the push button reset SW6 on the PolarFire Evaluation Kit.

The bootstrap copies a program from yPROM to MIV_RV32 TCM. When the program is copied, MIV_RV32
can execute the program in TCM.

o~ v

Basic Example

This section demonstrates how to set up a basic design with MIV_ESS and MIV_RV32 cores for a PolarFire
Evaluation Kit. It is based on the MIV_RV32 Design Guide with the DirectCore peripherals, CoreGPIO and
CoreUART, replaced with the MIV_ESS UART and GPIO. The following features are enabled on the MIV_ESS
core in this design.

* UART
* GPIOs
* APB Target interfaces (used by CoreTimers)

The following figure illustrates a sample design with MIV_ESS and MIV_RV32 cores in the SmartDesign.
L ConTimer 0

CerbESET IF O 1 =

Figure 1-9. Basic Example

MIV ESS OO O

PF_INET MOMNITOR &

1
HIV_ T CFGLEO

The Libero SoC project is available at: github.com/Mi-V-Soft-RISC-V/PolarFire-Eval-Kit. The DGC4 design is used for
this configuration.

Operation
The following steps describe how to set up a design.

1. Download the Libero SoC programing files from the GitHub link provided.
2. Open a terminal session, see 3.5. Communication Through UART
3. Program the bitstream to the development kit.
4. On areset SW6, the LEDs start blinking and a welcome message appears on the terminal.
© 2022 Microchip Technology Inc. User Guide DS50003259A-page 8
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You can run a debug example, see 3. Appendix: Running a Project from SoftConsole. For more information on how
to update a hex file in the LSRAM, see 2. Appendix: Configuring LSRAM.
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Appendix: Configuring LSRAM

Appendix: Configuring LSRAM

To boot a program on power-on-reset, you can configure the PolarFire LSRAM using one of the following two
methods.

» Configuring the LSRAM memory using the LSRAM configurator.
» Configuring the LSRAM memory using the Configure Design Initialization Data and Memories configurator.

Example Firmware

The example firmware included in the PF_SRAM in the Libero SoC design is built from the MIV_RV32 HAL example
in the Firmware Catalog bundled with Libero. The fpga_design config.h file from the Firmware Catalog is
modified to use the MIV_ESS components and the default linker script is modified to use MIV_RV32 TCM.

The following changes are required in the fpga design config.h file.
Figure 2-1. Changes in fpga_design_config.h
Original fpga_design_config.h
30 oot sk s R oS o oK SR K S R S SR 3R R S R S R SRR R R R S R SR R R SRR R R R R K f Rh

44  * Non-memory Peripheral base addresses

45 * Format of define is:

46 * <corename>_<instance>_ BASE_ADDR

47 * The <instance> field is optional if there is only one instance of the core
48 * in the design

49 */

50 #define COREUARTAPB® BASE ADDR Aax/70801086UL
51 #define COREGPIO_IN_BASE_ADDR Bx700020080UL
52 #define CORETIMER® BASE ADDR Bx/0003088UL
53 #define CORETIMER1_BASE_ADDR Ox7000400aUL
54 #define COREGPIO _OUT_BASE ADDR Bx70005088UL
55 #define FLASH_CORE_SPI_BASE Ax/70806086UL
56 #define CORE16550_BASE_ADDR Bx70007088UL

Updated fpga_design_config.h
430 R KR R R R R R O ORI RO RO RO f kK

44 * Non-memory Peripheral base addresses

45 * Format of define is:
46 * <corename>_<instance> BASE_ADDR
47 * The <instance» field is optional if there is only one instance of the core
48 * in the design
49 *f
50 #define MIV_PLIC_BASE_ADDR Ax/70860008aUL
51 #define COREUARTAP®_BASE_ADDR Bx71000088UL
52 #define MIV_MTIMER_BASE ADDR Ox7/2000008UL
53 #define CORETIMER®_BASE_ADDR Bx73000008UL
54 #define CORETIMER1 BASE ADDR Bx/74000008UL
55 #define COREGPIO_TINOUT_BASE_ADDR Ox7500000aUL
56 #define FLASH CORE_SPI_BASE_ADDR Bx76000088UL
5/ #define PF_UPROM_BASE ADDR Ax/77860008aUL
58 #define uDMA_BASE_ADDR Bx78000008UL
59 #define MIV_WDT_ BASE ADDR Bx79000008UL
60 #define MIV_T2C_BASE_ADDR Ox7APBRRARAUL
© 2022 Microchip Technology Inc. User Guide DS50003259A-page 10
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Appendix: Configuring LSRAM

The following changes are required to the linker script (miv-rv32-ram-imc.1d). The RAM ORIGIN needs to be
updated from 0x80000000 to 0x40000000, and the RAM_START_ADDRESS needs to be updated from 0x80000000
to 0x40000000, as shown in the following figure.

Figure 2-2. Changes to Linker Script

MEMORY
{
ram (rwx) : ORIGIN = ©x800000008, LENGTH = 16k
3
RAM_START_ADDRESS = Ox80000000; /* Must be the same value MEMORY region ram ORIGIN above. */
RAM_SIZE = 16k; /* Must be the same value MEMORY region ram LENGTH above. */
STACK_SIZE = 1k; /* needs to be calculated for your application */
HEAP_SIZE = Bk; /* needs to be calculated for your application */

Configuring LSRAM Using the LSRAM Configurator
The following steps describe how to configure LSRAM using the LSRAM Configurator.
1. Right click on the design hierarchy and select Configure.
2. Click on the Memory Initialization Settings tab.
3. Select the Initialize RAM at Power up check box.
4. Select the hex file created by SoftConsole while building a project, see Creating a Deployable Hex File.

Note: The maximum size of the hex file is 32 KB.

Configuring LSRAM Using the Configure Design Initialization Data and Memories
Configurator

If you have run the bitstream generation and want to add or change the client in an LSRAM, you can configure it
using the Configure Design Initialization Data and Memories configurator as shown in the following figure.

© 2022 Microchip Technology Inc. User Guide DS50003259A-page 11
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Figure 2-3. Design Flow: Configure Design Initialization Data and Memories
Design Flow g X

Top Module(root): BaseDesign a o &

Active Synthesis Implementation: synthesis

_I Tool I:
= # Create Design
B2 Create SmartDesign
Create HDL
| Create SmartDesign Testbench
Create HDL Testbench
=~ # Verify Pre-Synthesized Design
B simulate
L = » Constraints
I B Manage Constraints
¥ = » Implement Design
v

Q Open Netlist Viewer
S Synthesize
=i~ ¥ Verify Post-Synthesized Design
+*_] Generate Simulation File
b . Simulate
v i Place and Route
=i~ # Verify Post Layout Implementation
Q; Verify Timing
@ Open SmartTime
B\ Verify Power
£ Open SSN Analyzer
= » Configure Hardware
I Programming Connectivity and Interface
& Configure Programmer
& Select Programmer —
=- ¥ Program Design
+L] Generate FPGA Array Data
| *L! Configure Design Initialization Data and M ies |
v “TT Generate Design Inmialzation Data
8 Configure /0 States During JTAG Programming
= Configure Programming Options

@ Configure Security

v % Generate Bitstream
% Configure Actions and Procedures
v © Run PROGRAM Action
== # Program 5Pl Flash Image
p Generate SPI Flash Image R |

The following steps describe how to configure LSRAM using the Configure Design Initialization Data and Memories
Configurator.
1. Ensure to run the Generate FPGA Array Data step of the design flow.
2. Run the design flow to complete the “Generate FPGA Array Data” step in the design flow.
3. Click on the Fabric RAMs tab.
4. Double click on the RAM to be initialized to open its configurator.
Figure 2-4. RAM Initialization GUI

Deson Itakzenon | UFROM | st | SFTFesh Fabric Rapas |

| _oeard | wee |

Usage stalitics Chinils
LERAM Mzmary @ Losd dasign canfiguratian EdE Iritiskze 2l chents fram; [ itskze al Cients fam st = |
forilabln Mamary(Byeas): HITLN [ Fiter vt Infarred RAMs
Uzed Wemory{Bytes): 2040
PORTA
Frosa b k] £ R0
T morp{Hptic] Legical Iretance Mames Diepth * Wicth
1| MIV_RVEZ C0_0/RAN_RVEZ 0000 apeey Ofgen_temiduu_ogirs_ TR DM _raniu_raim_Dsem]3120] B192x32
2 [MIV_RNEE OO RN RSO0 00 apsne Qi core [ u_expipe Ofgen_gor ramo gor 0dgen_goru gararay Iimem 210 32xds
3 |MIV_RYIZ CO_0/RAN_RNVIZ 0000 apery Dfu_cere_Iu_esaipe Ofgen_gar_ramou_gor_Jigen_goru_gor_sersy_Direm_1[31:0] 32xE2
u used space A |FREMEMD 32768540
] Frae spaca 7
USRAM Memory
#ormllable Mamary Btes); 20411E
Used Memory[Bytes]: 576
Free Memory(Bytes) ; 20330

5. Under Ram Initialization Options, select Content from file option and select the hex file that SoftConsole
generates while building a project. See 3.4. Creating a Deployable Hex File
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6. Choose the appropriate storage location, as shown in the following figure. For example, sNVM.
Figure 2-5. RAM Initialization Client

7. Click OK.

G\ Edit Fabric RAM Initialization Client ? X

Client name: ‘SRCJ«IEMJ}

Physical Name: LMEr-LFFJFSRAr«-LAHB,AxI,nijFSRArLR&:n INST_RAM1K20_IP
RAM TInitialization Options
€ Initialized Content from Synthesis

(" Content Initialized from configurator(using content editor option)
ess-blinky-tcm.hex

© 1mported Memory file location : hex/miv-ess-blinky-tcm. hex

(s Content from file: [hex/miv

(" Content filled with 05

(" No content (client is a placeholder and will not be programmed)

Optimize for:  High Speed (8 Low power

Storage Type |sNVM j

8. Click Apply in the Fabric RAMs tab.
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Appendix: Running a Project from SoftConsole

3. Appendix: Running a Project from SoftConsole

This chapter describes how to build and run a project in SoftConsole for the MIV_RV32 core. Open SoftConsole and
an example project.

The system clock frequency and the peripheral base addresses of the MIV_ESS components are set in the
fpga design config.h file, as shown in the following figure.
Figure 3-1. Update to fpga_design_config.h System Clock and Peripheral Addresses
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©] ms_wadchdiog.c <] mp walchdagh 3 " pigtiorm h £} SO GRea.C 5 b,

L Tpga-cobe: - - blinicy
B mifpgae: corbex - blnky

15 wifndef BLATFORM_H
Sdefine Had_IEREEC

i CRGS SE

B M ol AR Yk _CFGN_AHEL AHEL x
& mv-ry L inbesrupt - blenicy - 55 Flfedel 5VE_OLE_PREQ
=1 P ile vt d Bdefloe SW5_CLE_FREQ Fo i
5 2y ol _LLE

A% o A NerdLf
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S mrerdli

ol Bkl E 55 Ll jeesEeEEe
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w1 e e Ali-michieg- bk E5S
"

i Einane
i bades
AT

B DT LML

T HO0UL

2 I T BRI

sdefine CORE L F BT

sdeflne COREGRTO_TNOUT BASE ADDE O S fan L

sdefine FLASH ([RE SPT_BASE B e L

Fegrramnid Edefine E55_LDMA BASE ADDS B T e

1 raen-imaud Bdefine [55_MATCRDOS RASE_ADOR D TSN

sdefine [55_T3C_BASI_ADOR [

k-l Debug launch

3.1 Setting the System Clock Frequency

If UART is used in the design, the system clock frequency must be updated in the fpga design config.h file
by changing the #define SYS_CLK_FREQ to the clock frequency. An example of unexpected behavior is shown the
following figure.

Note: The system clock frequency value must be in hertz.

Figure 3-2. Unexpected Behavior on the Terminal

(%] Problems ) Tasks [ Console | Terminal il | 4 Search (G Debugger Console [J Memory B & | L G bH 2=0
@ tiny_blink_cfg (RD-LT-M31868) | COM3 &
;0 0@ “E-fs. GG['K.C' #0-g RAwGSXEGAT[ ' FecndA[s (0@ il
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Appendix: Running a Project from SoftConsole

Setting the Peripheral Base Addresses

The fpga_design config.h file is used to set the base address for peripherals. You can find the base address of
a peripheral in the Libero generated project memory map view, as shown in the following figure.

Figure 3-3. Generated Memory Map in Libero SoC

£ Reports & X Constraint Manager & X I spi_constraints.pdc & X & My TOP & X l io_constraints.pde & X ] Star
"t o —n D wD KA ) .
v 0 I» . o0 D o~ K pie (’:J q % A ﬁ Filter Me

&5 View Memory Map

':_3;' [ [E showTarget= T~ &3 4. @

Initiator/Bus/Bridge/Peripheral Offset Address | Range | High Address | DRC
=MV ESS CO 0/CoreAPB3 :APB3mmaster

USER_RST MV ESS_CO_0/CoreUARTapb, (:APE... 0xD100_0000  16MB  OxDIFF_FFFF

PF_INlT_MC MIV_ESS_CO_0/CoreGPIO_0:APB_bif  0x0500 0000  16MB  Ox0SFF_FFFF

MIV_ESS_CO_0/CoreSP|_0:APE_bif 0x060D_0D00  16MB  OxOBFF_FFFF
| +- MIV_RV32_CD_0:APB_MSTR

The peripheral module address [27:0] in the fpga_design config.h file must match the address in Libero for
the peripheral to function correctly. This upper nibble [31:28] is determined by the APB Initiator connected to the

MIV_ESS core. In MIV_RV32, the default APB Initiator address is 0x7000_0000, which corresponds to the address
shown in the following figure.

Figure 3-4. MIV_RV32 Peripheral Port Base Addresses

W Configuratcr

Mi-V RV32IMC Configurator

Microsami:MEV-MIV_RVIZIMC2.1.100

B conigurson Mamary Mag |

AN Mater Acdrons

Seart Addinem: Upper 1608 (Hex)s ] 0aio00 Lawver 1B (Hex)i|

End Address: Upper 16bis (Hex)o || o Lower 16t ()| [ 0

APE Master Adiciress

Start Adcirems: Uppstr 1858 (Hex): | 0000

End Addres: Upper 1602 (Hew)s | 6 Larever 16t (M) | o

Building a SoftConsole Project

1. Right click on the project and select (for example) Build Configurations > Set Active > miv32i-Debug, as
shown in the following figure.
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Figure 3-5. Setting the Build Configurations
Mew ¥

Go Into

Open in New Window
Show In Alt+Shift+W >

Show in Local Terminal >

g Copy Ctrl+C
Paste Ctrl+V

W Delete Delete
Source ¥
Maove...

Rename... F2

Import...
Export...

@ Robot Framework ¥

Build Project
Clean Project
Refresh F5
Close Project

Close Unrelated Project

Build Cenfigurations ¥ Set Active * 1 miv3i2i-Debug
Build Targets > Manage... 2 miv3Z2i-Release
Index ¥ Build Al 3 miv3iZima-Debug
Profiling Tools 3 Clean All 4 miv32ima-Release
Q Runas > Build Selected.. SR s T
%5 Debug s s T & mividimc-Release

2. Click the Build icon. In this case, the project is built for miv32i-Debug.
Click the Debug icon.

4. If you are debugging this project for the first time, you must select a debug configuration as shown in the
following figure.

w
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Appendix: Running a Project from SoftConsole

Figure 3-6. Selecting Debug Configuration

5. Once you select a debug configuration, click Debug. This downloads the program to your device and take you
to the debug perspective. The debug session gets launched and connected to the target device.

Figure 3-7. Downloading Program

Creating a Deployable Hex File

The following steps describe how to create a hex file in SoftConsole.

1. Right click and open the Project Properties and select Project Properties.
2. Select the C/C++ Build > Settings > GNU RISC-V Cross Create Flash Image > General.
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3. Inthe Other Flags window, add where the MEMORY_ADDRESS is the base address in the linker. For
example,
0x40000000
--change-section-1lma *-MEMORY ADDRESS

4. Build the project.

5. Click Apply and Close.

A build configuration is created, which allows you to create deployable builds without repeating this step. For more
information, see the SoftConsole Release Notes.

Communication Through UART

To communicate through UART, you need the following.

* The number of the COM port you are using and its baud rate.
» A serial communication client (the built-in terminal in SoftConsole is used in this example).

For example, you can use Device Manager on Windows to find your device’s COM port. To open it, right click the
Start button and select Device Manager.

Figure 3-8. Opening Device Manager

Programs and Features
Mobility Center
Power Options

vent Viewer

Computer Management
Command Prompt

Command Prompt (Admin)

Task Manager
Control Panel
File Explorer
Search

Run

Shut down or sign out

Desktop

Note:
Your device’s COM port is one of the ports listed under Ports (COM & LPT).
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Figure 3-9. COM Ports

M Device Manager
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@ FlashPro5 Port (COM9)

™= Print queues

= Printers

I Processors

07 Security devices

Note:
You might have to try them all to find your device’s port.

You can find the baud rate for the UART connection in the fpga design config.h file within the SoftConsole
project, see Setting the System Clock Frequency.

Figure 3-10. Baud Rate Location
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(= ikl
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i e
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k- J-spstick- blinky Debug Jegnch
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mmin-re 3 sy stick- bnky Rencde fart- platform- and-debug lrench
FEADAE Aut

Sged lne LAD_WVALUL 1152040 {(svs_cue_rmeg / (26 = 13538} - 1Y

The following steps describe how to communicate through UART.

1. Open the serial communication client within SoftConsole by navigating to Window > Show View > Terminal.
2. Input the values for your COM port and baud rate, as shown in the following figure.
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Figure 3-11. Opening a Terminal
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Run your program and the UART output will be displayed in the communication client’s terminal, as shown in

Figure 3-12. FPGA UART Output
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4, Appendix: Design Constraints

The following are constraints for the PolarFire Evaluation Kit design. The pin constraints can be modified for other
development kits. See the example Libero SoC designs on GitHub for more example design constraints.

# —-- User PushButtons I/0 -- #
set _io -port name {GPIO IN[1]} \
-pin_name B27 \

-fixed true \

-DIRECTION INPUT
set io -port name {GPIO IN[O0]} \
-pin name C21 \

-fixed true \

-DIRECTION INPUT
set _io -port name DEVRST N \
-pin_name K22 \

-fixed true \

-DIRECTION INPUT
# -- LEDs I/0 --#
set io -port name {GPIO OUT[O0]} \
-pin_name F22 \

-fixed true \

-DIRECTION OUTPUT
set _io -port name {GPIO OUT[1]} \
-pin_name B26 \

-fixed true \

-DIRECTION OUTPUT

set _io -port name {GPIO OUT[2]} \
-pin name C26 \

-fixed true \

-DIRECTION OUTPUT

set io -port name {GPIO OUT[3]} \
-pin name D25 \

-fixed true \

-DIRECTION OUTPUT

# —-— UART RX/TX -- #

set _io -port name RX \

-pin name H18 \

-fixed true \

-DIRECTION INPUT

set io -port name TX \

-pin name G17 \

-fixed true \

-DIRECTION OUTPUT

The following steps describe how to add constraints.

1. Add Timing Constraints to the Design Flow tab and select Manage Constraints.
2. Under the Timing tab, select New and name the file as io jtag constraints.
3. Copy the following constraints into this file.

#Constraining the JTAG clock to 6 MHz

create clock -name {TCK} -period 166.67 -waveform {0 83.33} [ get ports { TCK } ]
set clock groups -name {asyncl} -asynchronous -group [ get clocks { PF _CCC CO 0/
PF _CCC_CO _0/pll inst 0/0OUTO } ] -group [ get clocks { TCK } ]

4. Save the constraints file, and associate it with Synthesis, Place-and-Route, and Timing Verification by
selecting each of the check boxes.

5. To add the derived constraints, select Derive Constraints in the Timing tab.

6. Save the Timing Constraints.
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5. Appendix: Running an EIf file
Use the following steps to run the provided E1£ file.
1. Create an empty workspace by extracting the workspace.empty.zip file from <SoftConsole-install-
directory>\extras.
2. Open SoftConsole and locate workspace.empty, which is extracted in the previous step.
Figure 5-1. Creating a New Workspace

s SoftConsole v2021.1-6.6.0.507 Launcher *

Select a directory as workspace

SoftConsole v2021.1-6.6.0.507 uses the workspace directory to store its preferences and development artifacts.

Workspace: | C\Microchip\SoftConsole-v2021.1\extras\workspace.empty v| | Browse...

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

~ Recent Workspaces

/extras/workspace.examples

Launch Cancel

3. Select Launch.
4. From the empty workspace, create a new Debug Configuration.

a. From Run > Debug Configurations, double click GDB OpenOCD Debugging. This creates a new
debug configuration called New_configuration.

Figure 5-2. Creating a New Debug Configuration

B Dty Configueman

Craetn, manager, and i cenfigurations

O Detagir b Sateg ') Sowera [ Gumwnan 7, B0 Pa

o [
B e el g dipre g
furabien Saah Propact [ .
Bt e L b
3 faect At porartecy
[midid b b st AL Lot
Uk srigacs s
airs
Doty | {homr

5. In the Main window, select C/C++ Applications using the Browse button, then select the provided . elf file
as shown in the following figure.
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Figure 5-3. Selecting the elf File

SC Debug Configurations
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Build Conf tion; | Select Automatically
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@

e

6. Select the Debugger tab to set up OpenOCD and GDB.

a. To set up OpenOCD, check the Start OpenOCD locally check box and browse to the OpenOCD
path <SoftConsole-install-directory>\openocd\bin\openocd.exe as shown in the following
figure.
Figure 5-4. Selecting OpenOCD
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b. To set up GDB, browse to the GDB path <SoftConsole-install-directory>\riscv-unknown-
elf-gcc\bin\riscv64-unknown-elf-gdb.exe.

Figure 5-5. Selecting the GDB Location

=€ [besg Configueations o x|
o s et )
) -
L = - ¥ Mawres: | Blre_configuration {1)
| M| B Debugger B Babep B Sowce| T Comman | 5, S0 Path
w [T] GOB OpanOCD Debiiggeng DpaD Setup
[T New_configaration (1) [ Start CpenOCD locally
w i Lnch Geong PP Y Y :
&5 New_configerstion Enecutable pathe | Cibbicrochip'oftConsole- w221 Negenodbiniopenocd.exe Browse..  ‘anables...
% UstraDevelop Agund Actusl executable: | ClilhorochipiSefConsele- w200 1 Nepemed bin\ spenacdiess
{lo change & use the Qizhal of wOKIDRCE MEMIENCES DIQES O The LIoie] PrOperties papel
GO8 post: 1333
Teinat port: L
Tl pewrin ]
Config optices: | ..gie board/ mictosemni-riev.cly
GD8 Cleng Setup
[ Sark GO vecion

Executable name: | CWborochp' 5ot onsole: v 202 1. Neg o wnbrawn-ell -goc b msowvid- wnbrcwn-¢ | | Browse.. | Wanables..

Actual ooecutable: | CAMicrachiph SofC onsole-v 2L Nenov- wnkngwn-ell -goc bnhnid - wnknown-sll -9 o

Cxher opans

Commands set Seaiget_nisev = 1
set mens i cetaible by defaull off
gt arch risgvervil
set eemobetimenut 7

Rienote Larget

Heoat nima or P sidnis: Bt

Poat numben
[ Foece thread tst update on nespend I
Restote defacis || §

Filter mabched & of 23 Ras

7 e

7. Click Apply.
8. Click Debug to launch the debug session.
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The Microchip Website

Microchip provides online support via our website at www.microchip.com/. This website is used to make files and
information easily available to customers. Some of the content available includes:

* Product Support — Data sheets and errata, application notes and sample programs, design resources, user’s
guides and hardware support documents, latest software releases and archived software

* General Technical Support — Frequently Asked Questions (FAQs), technical support requests, online
discussion groups, Microchip design partner program member listing

» Business of Microchip — Product selector and ordering guides, latest Microchip press releases, listing of
seminars and events, listings of Microchip sales offices, distributors and factory representatives

Product Change Notification Service

Microchip’s product change notification service helps keep customers current on Microchip products. Subscribers will
receive email notification whenever there are changes, updates, revisions or errata related to a specified product
family or development tool of interest.

To register, go to www.microchip.com/pcn and follow the registration instructions.

Customer Support

Users of Microchip products can receive assistance through several channels:

» Distributor or Representative

* Local Sales Office

» Embedded Solutions Engineer (ESE)
» Technical Support

Customers should contact their distributor, representative or ESE for support. Local sales offices are also available to
help customers. A listing of sales offices and locations is included in this document.

Technical support is available through the website at: www.microchip.com/support

Microchip Devices Code Protection Feature

Note the following details of the code protection feature on Microchip products:

» Microchip products meet the specifications contained in their particular Microchip Data Sheet.

* Microchip believes that its family of products is secure when used in the intended manner, within operating
specifications, and under normal conditions.

» Microchip values and aggressively protects its intellectual property rights. Attempts to breach the code
protection features of Microchip product is strictly prohibited and may violate the Digital Millennium Copyright
Act.

* Neither Microchip nor any other semiconductor manufacturer can guarantee the security of its code. Code
protection does not mean that we are guaranteeing the product is “unbreakable”. Code protection is constantly
evolving. Microchip is committed to continuously improving the code protection features of our products.

Legal Notice

This publication and the information herein may be used only with Microchip products, including to design, test,

and integrate Microchip products with your application. Use of this information in any other manner violates these
terms. Information regarding device applications is provided only for your convenience and may be superseded

by updates. It is your responsibility to ensure that your application meets with your specifications. Contact your
local Microchip sales office for additional support or, obtain additional support at www.microchip.com/en-us/support/
design-help/client-support-services.
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For information regarding Microchip’s Quality Management Systems, please visit www.microchip.com/quality.
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