ENESAS APPLICATION NOTE

RX Family
SCI SPI FIT to FSP Migration Guide

Introduction

This application note provides a comprehensive guide on migrating an existing application that uses the
Serial Communication Interface (SCI) Firmware Integration Technology (FIT) module (SPI mode) to the

SCI SPI FSP module (Renesas Flexible Software Package). It includes detailed instructions, migration steps,
and demonstrations to assist users throughout the migration process.

Target Modules

e FIT Module: r_sci_rx
e FSP Module: r_sci_b_spi
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1. Overview

1.1 Stack Diagram

The figure below illustrates the stack diagram of the SCI FIT module and the SCI SPI FSP module.

l User Application

1

FIT SCI Module

]

[ Board Support Package (BSP)

)

I

. fox"~ Rxmcu

l User Application

!

FSP Interface
spi_instance_t

!

Peripheral: RSCI
FSP Module: r_sci_b_spi

]

[ Board Support Package (BSP)

]

. o™ RxMcU

Figure 1-1 SCI FIT and SCI SPI FSP stack diagram
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1.2 API Functions

This section summarizes the API Functions of the SCI FIT module (SPI mode) and the SPI FSP module.

FIT FSP
R_SCI_Open open
R _SCI_Close close
R_SCI_Send write
R_SCI_Receive read
R_SCI_SendReceive writeRead

R_SCI_GetVersion

Not supported in
specific modules

FSP has common function to get FSP pack

version.

R_FSP_VersionGet

(in bsp_api.h)

R_SCI_Control

Use Commands
to configure and control.

Not supported Control functions.
Settings in Properties of FSP Configuration

Callback function set in
R_SCI_Open

callbackSet

For more details, please refer to the sections:

Compare Functions (Details) : comparision FIT and FSP.

Migrate Application Code : example of using FSP SPI API in an application.
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2. Migrating Project FIT to FSP

2.1 Creating a new FSP Project
Refer to the reference document “RX FSP

Migration Guide” for creating RX FSP project.

To create a new project in €2 Studio, navigate to the top bar menu and select:

File > New > Renesas C/C++ Project > Renesas RX.

Cancel

fe LGl Souice Relaclor Mavigale Seaich Pojec Menesas views Run  Renesas indow Help 8 New C/Ce+ Project
New AltaShiftsN > Reniesas C/C++ Project > Renesas Debug
Templates for Renesas RX Project
Open File. 5 Makefile Project with Existing Code Renesas RA
() Open Projects from File System... (6] C/C++ Project Renesas RX
. ) B Projct GCC for Renesas RX C/C+ + Executable Project
Recen Fies s C/Ces = A C/Ce+ Executable Project for Renesas RX using the GCC for Renesos RX Toolchain.
& Converttoa C/C#+ Project (Adds C/C+ + Nature) . .
GCC for Renesas RX C/C+« Library Project
1) Source Folder /C++ Library Project for Renesas RX using the for Renesas RX Tooichain.
I I A C/Ce+ Library Project for Re RX using the GCC for R RX Tooichai
Folder
Renesas CC-RX C/C++ Executable Project
€ Source File FE==. A C/C++ Project for Renesas RX using the Renesas CC-RX tooichain.
K Header File
! Renesas CC-RX C/C++ Library Project
Flefrom Template I 4 C/Ce» Library Project for Renesas RX using the Renesas CC-RX tooichain.
I
BT Renesas RX C/C++ FSP Project
’-_.] Code Generator ¢S Create an executable or static library C/C++ FSP project for Renesas RX.
[ Rename. 71
5 T Example...
& Refresh [}
Convert Line Deimiters To y [ Oter. CtteN
2 Import.
Export.
Properties AltsEnter
Switch Workspace >
Restart
it —

Figure 2-1 Create a new Renesas RX C/C++ FSP Project.

B Renesas RX C/Ce+ FSP Project

Renesas RX C/C++ FSP Project

Device and Tools Selection

Device Selection

FSP Version:

Board: EK-ROCTAM
Davice: R5KS74MCBxAE
Core:

Language: ©C C++

IDE Project Type

¢ studio managed build

Toclchains

GCC for Renesas RX
Renesas CC-RX

Board Description

Evaluation kit for RX74M MCU Group
Visit httpes/frenesas com/ek-nd4m to get kit user's manual, quick start guide,
enata, design package, example projects, etc

Device Details
TrustZone No
Pins 320
Processor X3
Debugger
e (RX)
| hai
< Back Next » Cancel

Figure 2-2 Select Board.
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2.2 Migrating Configuration

This section describes migration configuration.

Configuration for SCI SPI in this application notes shown as table below:

Configuration Value

Operating Mode Master

Channel 5

Pins Setting Pin Setting for SCI5 (SPI mode)
- MOSI - TXD5

- MISO - RXD5

- SCK - SCK5

-SS - GPIO (P009)

Bit Rate 8000000

Clock Source SCISPICLK

Clock Phase Data sampling on odd edge
Clock Polarity Low when idle

Bit order MSB first

Interrupts Priority Priority 3

Callback

my_sci_callback

(user’s function name)

Note: Channel, Pins setting depends on User’s board.

RO1AN8209ES0100 Rev.1.00
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Steps of updating configuration on FSP Project.

On Configuration Stacks Tab

Click on New Stack -> Connectivity > SPI (r_sci_b_spi).

CAN FD (r_canfd)

12C Master (r_iic_b_master)
[2C Master (r_sci_b _i2c)
[2C Slave (r_iic_b_slave)

EPE {r sci b _spi) |

Analog »
Audio >
Lcon mectivity | 4
Graphics > &
Input > | @
Monitoring y | @
Networking > |
Storage > | @
System > @

SPI {r_spi_b)
ART (r_sci_b_uart)

Figure 2-3 Add module SPI in Stack

Stacks Configuration

Threads = HAL/Common Stacks % | New Stack >
v I;} HAL/Commaon P > - - -
# g_ioport 1/0 Part (r_ioport) v ESI-ESZ::]”O Port g_spi0 SPI (r_sci_b_spi)
@ g_spi0 SPI (r_sci_b_spi) -
@ @
I |
% Add DTC Driver for % Add DTC Driver for
Transmission Reception
[Recommended but [Recommended but
optional] optionall
Figure 2-4 SCI SPI in Stack
RO1AN8209ES0100 Rev.1.00 Page 7 of 32
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Click on the "g_spi0 SPI (r_sci_b_spi)" module once it appears.

The "Properties" window will display its properties.

Configure SCI SPI FSP according to configuration above.

g_spi0 SPI (r_sci_b_spi)
Settings Property Value

~ Common
Parameter Checking Default (BSP)
DTC Support Disabled

~ Module g_spi0 SPI (r_sci_b_spi)
Name g_spi0
Channel 5
Operating Mode Master
Clock Phase Data sampling on odd edge, data variation on even edge
Clock Polarity Low when idle
Mode Fault Error Disable
Bit Order MSB First
Clock Source SCISPICLK
Callback my_sd_callback
Receive Interrupt Priority Priority 3
Transmit Interrupt Priority Priority 3
Transmit End Interrupt Priority Priority 3
Error Interrupt Priority Priority 3
Bitrate 8000000

~ Pins
CTS_RTS5# <unavailable>
RXD5 P213
SCKS P212
IXD5 P214

Figure 2-5 Configure SPI Properties
RO1AN8209ES0100 Rev.1.00 Page 8 of 32
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The following sections show the Pin settings configured using the GUI (FSP Configurator window).

Pin Configuration
Select Pin Configuration M Export to CSV file 5-| Configure Pin Driver Wamnings
| EK-RX74M * | Manage configurations.. 8 Generate data:  g_bsp_pin_cfg
Pin Selection = H = ."z Pin Configuration
Type filter text -Name Value Lock Link
= ¥ Conreior Pin Group Selection Mixed
m;r;l[) ity: Operation Mode Simple SPI
s ~ Input/Qutput
s CTS5#
i CTS_RTS5# -
sci4 OF3 =
|—m15 ] MISO5 v P213 N (=)
: = SCKS v P212 ] =)
MOSI 14
e 0sl5 v P2 ] =)
scia
sCI9
sco
s
scnz2
Connectivity:SCI(HBS)
Connectivity:SDHI
¥ Connectivity:SPI
Connectivity:S5IE Module name:  SCI5
¥ Connectivity:USB FS Usage: - When using Simple 12C mode, ensure port pins output type is n-ch open drain.
¥ Connectivity:USB HS - When switching between 12C and other modes, first disable.
¥ Connectivity:xSPI - Function pin name shall read as follows. About detail, please refer to the User's Manual.
Pin Function Pin Number
Summary BSP Clocks Pins Interrupts Event Links| Linker Sections | Stacks Components
Figure 2-6 Pin Configuration.
The "Pin Configuration" tab shows the application's pin configuration.
RO1AN8209ES0100 Rev.1.00 Page 9 of 32
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Notes: If there is any conflict on pin setting, change the pin mode to Peripheral mode in Pin Configuration

Pin Configuration
Select Pin Configuration .ﬁ Export to CSV file & Configure Pin Driver Wamings
| EX-RxX74M ¥ | Manage co B Generate data:  g_bsp_pin_cfg
Pin Selection i= & = /%  Pin Configuration
Type filter text Mame Value Link
R Symbaolic Name
0 Comment PMOD1_RXD_MISO
3 | Mode Peripheral mode |
Pull up/down None
R o IRQ None
¢ P200
/ P20 Output Type CMOS
Drive Capacity DRV1
: Eigi Interrupt (TINT) Enable Control
¢ P204 ~ Input/Output
” paps P213 ¥ SCIS_RXDS [=+]
v P206
v P207
v P208
v P209
v P210
v P211
v 212 :
v P213 | Module name: F213
7 P214 Port Capabilities: AD1: ADTRG1#
P215 ETHER_GMII/MIIT: ET1_RX_ER
v P3 ETHER_RMII1: RMIIT_RX_ER

Figure 2-7 Pin Configuration

RO1AN8209ES0100 Rev.1.00
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2.3 Generate Code

After completing stacks and HAL configurations and making user selections, click Generate Project Content.
This generates the configuration code for selected modules. You can find generated code using the Project
Explorer window in e? studio. The configuration.xml file, containing all settings, can be edited in the GUI-
based configuration editor for any necessary reconfigurations.

Stacks Configuration

Threads

[v = HAL/Common

¥ g_ioport /O Port (r_ioport)
# g_spi0 SPI (r_sci_b_spi)

HAL/Common Stacks

Generate Project Content]

% | New Stack >

# g ioport I/O Port
(r_ioport)

4+ g_spi0 SPI (r_sci_b_spi)

©

rY

% Add DTC Driver for
Transmission
[Recommended but
optional]

% Add DTC Driver for
Reception
[Recommended but
optional]

®_| Remove

Figure 2-8 Generate Project Content

Once the module has been configured and the files generated, the SCI SPI FSP module is ready to be used

in an application.
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Generated code in rx_gen/hal_data.c.

The following figure shows the code generated for SCI SPI FSP according to the configuration in the
Properties.

e
Lc] hal datac >
1 /* generated HAL source file - do not edit */
2 #include "hal_data.h"
3 sci_b_spi_instance_ctrl_t g_spi@_ctrl;
4
5 /** SPI extended configuration */
[3 const sci_b_spi_extended_cfg_t g_spie@_cfg_extend =
7 { .clk_div =
B
9 /* Actual calculated bitrate: 75eeeee. */.cks = @,
18 .brr = 7, .bgdm =1, },
11 .clock_source = (sci_b_spi_clock_source_t) @, };
12
13 const spi_cfg_t g_spie_cfg =
14 { .channel = 5, .operating_mode = SPI_MODE_MASTER, .clk_phase = SPI_CLK_PHASE_EDGE_ODD, .clk_polarity =
15 SPI_CLK_POLARITY_LOW,
16 .mode_fault = SPI_MODE_FAULT_ERROR_DISABLE, .bit_order = SPI_BIT_ORDER_MSB_FIRST,
17 #define FSP_NOT_DEFINED (1)
18 = #if (FSP_NOT_DEFINED == FSP_NOT_DEFINED)
19 .p_transfer_tx = NULL,
28 + #else[|
23 # #if (FSP_NOT_DEFINED == FSP_NOT_DEFINED)|]|
25 + #else[|
2 #undef FSP_NOT_DEFINED
.p_callback = my_sci_callback,
31 .p_context = NULL, .rxi_irq = VECTOR_NUMBER_RSCI5_RXI, .txi_irq = VECTOR_NUMBER_RSCI5_TXI, .tei_irqg =
32 VECTOR_NUMBER_RSCIS_TEI,
33 .eri_irq = VECTOR_NUMBER_RSCIS_ERI, .rxi_ipl = (3), .txi_ipl = (3), .tei_ipl = (3), .eri_ipl = (3), .p_extend =
34 &g spie cfg extend 1.
35 /* Instance structure to use this module. */
36 const spi_instance_t g_spi@ =
37 { .p_ctrl = &g_spi®_ctrl, .p_cfg = &g_spi@_cfg, .p_api = &g_spi_on_sci_b };
38 =Vvoid g_hal_init(void)
39 {
48 g_common_init ();
41 1
Figure 2-9 Generated file for SCI SPI FSP
RO1AN8209ES0100 Rev.1.00 Page 12 of 32
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Generated code in file pin_data.c
The following figure shows the generated code according to the Pin Configuration.

L& pin_datac

| (uint32_t) IOPORT_PERIPHERAL_SPI) },

{ .pin = BSP_IO FORT_@2_PIN_11, .pin_cfg = ((uint32_t) IOPORT_CFG_DRIVE 1
| (uint32_t) IOPORT_PERIPHERAL_SPI) },

{ .pin = BSP_IO_PORT_82_PIN_12, .pin_cfg = ({uint32_t) IOPORT_CFG_DRIVE_1
| (uint32_t) IOPORT_PERIPHERAL_SCI1_3 5_7 9 11_8D) },

{ .pin = BSP_IO PORT_82_PIN_13, .pin_cfg = ((uint32_t) IOPORT_CFG_DRIVE_1

(uint32_t) IOPORT CFG_PERIPHERAL_PIN

(uint32_t) IOPORT_CFG_PERIPHERAL_PIN

(uint32_t) IOPORT_CF6_PERIPHERAL_PIN

{ .pin = BSP_IO_PORT_62_PIN_14, .pin_cfg = ((uint32_t) IOPORT_CFG_DRIVE_1
| (uint32 t) TOPORT PERIPHERAL SCI1 3 5 7 9 11 eD) },

{ .pin = BSP_IO PORT_@3_PIN ee, .pin_cfg = ((uint32_t) IOPORT_CFG_DRIVE_1
| (uint32_t) IOPORT_PERIPHERAL_DEBUG) },

{ .pin = BSP_IO PORT_83_PIN 81, .pin_cfg = ((uint32_t) IOPORT_CFG_DRIVE 1
| (uint32_t) IOPORT_PERIPHERAL_DEBUG) },

{ .pin = BSP_IO PORT_83_PIN 82, .pin_cfg = ((uint32_t) IOPORT_CFG_DRIVE 1
| (uint32_t) IOPORT_PERIPHERAL_DEBUG) },

{ .pin = BSP_IO PORT @3 _PIN 83, .pin_cfg = ((uint32_t) IOPORT CFG DRIVE 1
| (uint32_t) IOPORT_PERIPHERAL_DEBUG) },

{ .pin = BSP_IO PORT_83_PIN 84, .pin_cfg = ((uint32_t) IOPORT_CFG_DRIVE_1
| (uint32_t) IOPORT_PERIPHERAL_CLKOUT) },

(uint32_t) IOPORT_CFG_PERIPHERAL_PIN

(uint32_t) LOPORT_CFG_PERIPHERAL_PIN

(uint32_t) IOPORT_CFG_PERIPHERAL_PIN

(uint32_t) IOPORT_CFG_PERIPHERAL_PIN

(uint32_t) IOPORT_CFG_PERIPHERAL_PIN

(uint32_t) IOPORT_CFG_PERIPHERAL_PIN

Figure 2-10 Generated files for Pin Configuration

RO1AN8209ES0100 Rev.1.00 Page 13 of 32
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2.4 Migrating Application Code
The typical steps in using the SCI SPI FSP module in an application:

1. Configure module by using FSP Configuration as described in section 2.2.
2. Initialize the module using the .open API.
3. Read and write data using the .read and .write APIs and callbacks.

4. Close the module using the .close API.

poid hal_entry(vold)

/* OPEN SSPI CHANNEL
err = g_spi@.p_api->open(&g_spi@_ctrl, &g_spi@_cfg);

init_demo_data(); // Prepare demo data buffers.

/* Activate write protection for flash. */
sci_spi_flash_set_write_protect();

"y

/* If there were an error this would demonstrate error detection of API calls.
if (FSP_SUCCESS |= err)

__asm volatile ("nop"); // Your error handling code would go here.
}
sci_spi_event_check();
CS_DE_ASSERT;

R_BSP_SoftwareDelay (PAGE_PROGRAM_TIME, BSP_DELAY_UNITS_MILLISECONDS);

/* Activate write protection for flash. */
sci_spi_flash_set_write_protect();

* Read data from flash */
err = g_spi@.p_api->write(8g_spi@_ctrl, &data[e], 4, SPI_BIT _WIDTH 8 _BITS);

/* If there were an error this would demonstrate error detection of API calls. */
if (FSP_SUCCESS |= err)
sci_spi_event_check();

err = g_spi@.p_api->read(&g_spi@_ctrl, &demo_data_dest[®], DEMO_DATA_SIZE, SPI_BIT_WIDTH_8_BITS);
/* If there were an error this would demonstrate error detection of API calls. */

if (FSP_SUCCESS != err)

sci_spi_event_check();

CS_DE_ASSERT;

/* Check that contents of read destination buffer match the transmit buffer. */
if (false |= verify_data(demo_data_source, demo_data_dest, DEMO_DATA_SIZE))
else

{

/* Done using the SCI SPI. We can shut it down now if desired to save power. */
err = g_spi@.p_api->close(Bg_spi@_ctrl);

if (FSP_SUCCESS |= err)

/* Demo complete., Stay here. */
while(1)

* Do Nothing*/

err = g_spi@.p_api-»write(&g_spi@_ctrl, &demo_data_source[@], DEMO_DATA_SIZE, SPI_BIT_WIDTH_ 8 BITS);

Figure 2-11 Overall SPI FSP Application Code

RO1AN8209ES0100 Rev.1.00
Sep.30.26 RENESAS
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Initialization
FIT FSP
void main(void) void hal_entry(void)
/* TODO: add your own code here */
sci_cfg_t my_sci_config; fsp_err_t err = FSP_SUCCESS;
sci_err_t my_sci_err;
uint32_t my_version; /* Array to store the version string */
uint8_t version_str[12] = {@};
/* Initialize CS */ /* Data buffer for SPI operations */
CS_ASSERT_PMR = ©; uint8_t data[4] = { @ };
CS_ASSERT_PDR = 1;
CS_DE_ASSERT; /* OPEN SSPI CHANNEL
* Provide address of the config structure,
/* Array to store the version string */ * the callback function to be assigned,
uint8_t version_str[12] = {0}; * and the location for the handle to be stored.*/
/* Data buffer for SPI operations */ err = g_spi@.p_api->open(&g_spi@_ctrl, &g_spi0_cfg);

uint8_t data[4] = { @ };

™ /* If there were an error this would demonstrate error detection of API
/* Set up the configuration data structure for SPI operation. */ calls. */
my_sci_config.sync.spi_mode = SCI_SPI_MODE_3; if (FSP_SUCCESS != err)
my_sci_config.sync.bit_rate = 8000000 ; {
my_sci_config.sync.msb_first = true; __asm volatile ("nop"); // Your error handling code would go here.
my_sci_config.sync.invert_data = false; }

my_sci_config.sync.int_priority = 3;

/* OPEN SSPI CHANNEL

* Provide address of the config structure,

* the callback function to be assigned,

* and the location for the handle to be stored.*/

my_sci_err = R_SCI_Open(SCI_CH7, SCI_MODE_SSPI, &my_sci_config,
my_sci_callback, &g_my_sci_handle);

/* If there were an error this would demonstrate error detection of APJ
calls. */
if (SCI_SUCCESS != my_sci_err)

R_BSP_NOP(); // Your error handling code would go here.

/* Initialize the I/O port pins for communication on this SCI channel. */
R_SCI_PinSet_SCI7();

Figure 2-12 Initialization Code

FIT: Set configuration module in application code as figure above.

FSP: Set configuration module in FSP Configuration as shown in Figure 2-5 Configure SPI Properties

RO1AN8209ES0100 Rev.1.00 Page 15 of 32
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Send & Receive Message

FIT

FSP

my_sci_err = R_SCI_Send(g_my_sci_handle, &data[@], 4);
/* If there were an error this would demonstrate error detection of
API calls. */

if (SCI_SUCCESS != my_sci_err)

er

R_BSP_NOP(); // Your error handling code would go here
}

sci_spi_event_check();

r = g _spi@.p api->write(8g_spi@_ctrl, &data[@], 4, SPI_BIT_WIDTH_8 BITS);
/* If there were an error this would demonstrate error detection of API calls. */
if (FSP_SUCCESS != err)

{
}

sci_spi_event_check();

__asm volatile ("nop"); // Your error handling code would go hers.

Figure 2-13 Send a message.

FIT

FSP

my_sci_err = R_SCI_Receive(g_my_sci_handle, &demo_data_dest[@], DEMO_DATA_SIZE);
/* If there were an error this would dsmonstrate error detection of API
calls. */

if (SCI_SUCCESS != my_sci_err)

R_BSP_NOP(); // Your error handling code would go here.
}

sci_spi_event_check();

err = g_spi@.p_api->read(&g_spi@_ctrl, &demo_data_dest[@], DEMO_DATA_SIZE,
SPI_BIT WIDTH 8 BITS);

/* If there were an error this would demonstrate error detection of AP
calls. */

—»  if (FSP_SUCCESS != err)
{
__asm volatile ("nop"); // Your error handling code would go here
}

sci_spi_event_check();

Figure 2-14 Receive a message

RO1AN8209ES0100 Rev.1.00
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Callback
FIT FSP

void my_sci_callback(void *pArgs) void my_sci_callback(spi_callback_args_t *p_args)
{ {

sci_cb_args_t  *args;
if (SPI_EVENT_TRANSFER_COMPLETE == p_args->event)

args = (sci_cb_args_t *)pArgs; {
g_master_event_flag = SPI_EVENT_TRANSFER_COMPLETE;

if (SCI_EVT_XFER_DONE == args->event) }
{ else

g_master_event_flag = SCI_EVT_XFER_DONE;
} "l /* Updating the flag here to capture and handle all other error
else events */
{ __asm volatile ("nop");

/* Updating the flag here to capture and handle all other error }

events */ }

R_BSP_NOP() ;

Figure 2-15 Callback Code

For more details about FSP sample code, please refer to this section Reference FSP Application Code

RO1AN8209ES0100 Rev.1.00 Page 17 of 32
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2.5 Build and Run the project

1. Hardware setup.
Connect the PMOD SPI Flash (PMOD MX25L3233F) to the PMOD1 ports on the EK-RX74M Board.

Note: Configure PMOD1 in SPI mode: J14, J15: Pin 1-2. E38: Shorted. E39: Open.

SPI Device SPI Interface
(PMOD FLASH SPI) {(PMOD on hoard)

Board

Figure 2-16 Board Connection Diagram

2. Build the sample application, download it to the board, and execute the application.

3. Check result
The project writes data to flash memory, then reads it back and compares it with the data that was originally
written. The figure below shows the result of the output after execution.

If there is @ match, "Success" will be displayed on the virtual console.

B Renesas Debug Virtual Console X el Y “_.,. | w J J Kb ™ § 1=l
Success!
Figure 2-17 Output Renesas Debug Virtual Console
RO1AN8209ES0100 Rev.1.00 Page 18 of 32
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3. Reference Documents

RX Family SCI Module Using Firmware Integration Technology(RO1AN1815)
Renesas Flexible Software Package (FSP)

RX FSP Migration Guide

Technical Update/Technical News
The latest information can be downloaded from the Renesas Electronics website.

4. Appendices

4.1 FIT & FSP Environment
This section describes FIT & FSP environment.

Item Contents
FIT Module r_sci_rx v6.00
FSP Module RX FSP v1.0.0
Module: r_sci_b_spi
Board used Renesas EK-RX74M (product No.: RTKEK74MxxxXxxxxx)
Integrated development Renesas Electronics e? studio
environment
C compiler Renesas Electronics C/C++ Compiler Package for RX Family

GCC for Renesas RX

RO1AN8209ES0100 Rev.1.00 Page 19 of 32
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4.2 Reference FSP Application Code

Add this FSP sample code to file “hal_entry.c”

#include "hal data.h"
#include <stdio.h>

FSP_CPP HEADER
void R BSP WarmStart (bsp warm start event t event);
FSP_CPP_FOOTER

/*****************************************************************************

Macro definitions
*****************************************************************************/

#define DEMO DATA SIZE (32)

#define LOOP_COUNT (5)

#define RESET VALUE (0x00)

#define SECTOR FRASE TIME (200)

#define PAGE PROGRAM TIME (2)

#define FLASH CMD WRITE ENABLE (uint8 t) (0x06) /* Write Enable */
#define FLASH CMD PP (uint8 t) (0x02) /* Page Program */
#define FLASH CMD SE (uint8 t) (0x20) /* Sector Erase */
#define FLASH CMD READ (uint8 t) (0x03) /* Normal Read */

#define FLASH CMD READ STATUS (uint8 t) (0x05) /* Read Status Register*/

/*****************************************************************************

Private global variables and functions
*****************************************************************************/

static bool verify data(uint8 t * p data source, uint8 t * p data dest, uintlé t length);
static void init demo data (void);

static void tst trap(void);

/* Function to check occurrence of event after data transfer */
static void sci_spi_event_check (void);

/* Function to set write protect for flash */

static void sci spi flash set write protect(void);

static uint8 t demo data source[DEMO DATA SIZE] = {0};
static uint8 t demo data dest[DEMO DATA SIZE] = {0};
/* Master Transfer Event completion flag */

static spi event t g master event flag;

/* Wait counter for wait operation monitoring */

static volatile int32 t g wait count = INT32 MAX;

/* Slave Select pin for all boards to enable data transfer */
#define CS PIN BSP IO PORT 00 PIN 09

/* Function macros to assert and de-assert Slave Select pins */
#define CS ASSERT R IOPORT PinWrite (&g ioport ctrl, CS PIN, BSP IO LEVEL LOW);
#define CS DE ASSERT R IOPORT PinWrite (&g ioport ctrl, CS PIN, BSP IO LEVEL HIGH);

/***************************************************************************************************
****************//**

* main() is generated by the RX Configuration editor and is used to generate threads if an RTOS is
used. This function

* is called by main() when no RTOS is used.

R I I S S I R I R I S I S I R S S I I I S I I S S I b I I R I S S S R I R I I R I I I S S S I I I S e S S 2 I S S b S I S S S S I Sh I SE b b b 2
******************/
void hal entry(void)

{
/* TODO: add your own code here */
fsp err_t err = FSP_SUCCESS;

/* Array to store the version string */

uint8 t version str[12] = {0};
/* Data buffer for SPI operations */
uint8 t datal4] = { 0 };
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/* OPEN SSPI CHANNEL

* Provide address of the config structure,

* the callback function to be assigned,

* and the location for the handle to be stored.*/
err = g _spi0.p_api->open (&g _spiO ctrl, &g _spiO_cfg);

/* 1f there were an error this would demonstrate error detection of API calls. */

if (FSP_SUCCESS != err)
{
~_asm volatile ("nop"); // Your error handling code would go here.
}
init demo data(); // Prepare demo data buffers.

/* Activate write protection for flash. */
sci spi flash set write protect();

/* Block erase */

data[0] = FLASH CMD SE;
data[l] = 0O;

datal[2] = 0;

data[3] = 0;

CS_ASSERT;

err = g spi0.p api->write (&g spiO ctrl, &data[0], 4, SPI BIT WIDTH 8 BITS);

/* If there were an error this would demonstrate error detection of API calls. */
if (FSP _SUCCESS != err)

{

__asm volatile ("nop"); // Your error handling code would go here.

}

sci spi event check();

CS_DE_ASSERT;

R BSP_SoftwareDelay (SECTOR _ERASE TIME, BSP_DELAY UNITS MILLISECONDS) ;

/* Activate write protection for flash. */
sci spi flash set write protect();

/* Write data to flash */

data[0] = FLASH CMD PP;
data[l] = 0x00;

data[2] = 0x00;

data[3] = 0x00;
CS_ASSERT;

err = g spi0.p api->write (&g spiO ctrl, &data[0], 4, SPI BIT WIDTH 8 BITS);
/* If there were an error this would demonstrate error detection of API calls. */
if (FSP _SUCCESS != err)
{
__asm volatile ("nop"); // Your error handling code would go here.
}
sci spi event check();
err = g spi0.p api->write (&g spiO ctrl, &demo data source[0], DEMO DATA SIZE,
SPI BIT WIDTH 8 BITS);
/* If there were an error this would demonstrate error detection of API calls. */
if (FSP _SUCCESS != err)
{
__asm volatile ("nop"); // Your error handling code would go here.
}
sci spi event check();
CS_DE_ASSERT;

R BSP_SoftwareDelay (PAGE PROGRAM TIME, BSP_DELAY UNITS MILLISECONDS) ;

/* Activate write protection for flash. */
sci spi flash set write protect():;

/* Read data from flash */

data[0] = FLASH CMD READ;
data[l] = 0x00;
data[2] = 0x00;
data[3] = 0x00;
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CS_ASSERT;
err = g _spi0.p_api->write(&g_spiO ctrl, &data[O], 4, SPI_BIT WIDTH 8 BITS);
/* If there were an error this would demonstrate error detection of API calls. */
if (FSP_SUCCESS != err)
{
__asm volatile ("nop"); // Your error handling code would go here.
}
sci spi event check();
err = g spil.p api->read(&g spiO ctrl, &demo data dest[0], DEMO DATA SIZE,
SPI_BIT WIDTH 8 BITS);
/* If there were an error this would demonstrate error detection of API calls. */
if (FSP_SUCCESS != err)
{
__asm volatile ("nop"); // Your error handling code would go here.
}
sci spi event check();
CS_DE_ASSERT;

/* Check that contents of read destination buffer match the transmit buffer. */
if (false != verify data(demo data source, demo data dest, DEMO DATA SIZE))
{
printf ("Success!\n"); // View stdout in the Renesas Virtual Debug Console window.
}
else
{
printf ("Failed.\n"); // View stdout in the Renesas Virtual Debug Console window.

}

/* Done using the SCI SPI. We can shut it down now if desired to save power. */
err = g spi0.p api->close(&g spiO ctrl);
if (FSP_SUCCESS != err)
{
__asm volatile ("nop"); // Your error handling code would go here.

}

/* Demo complete. Stay here. */
while (1)
{
/* Do Nothing*/
}
}

/***************************************************************************************************
R R R I I I

* Function Name : init demo data

* Description : Put some varying data in source buffer to be transmitted and clear the destination
buffer.

* Arguments : None

* Return value : None

R R Rk kb b b b b b b b b b b b b b b b b b kb b b b b b ik b b b b b b b b b b b b b b b b b b b b b b b b bk b b b b b b b b b b b b b b b b b b b b b b b b b b ik b b b ik b b b Ik I I
******************/

static void init demo data (void)
{
uintlé t i;
for (1 = 0; i < DEMO DATA SIZE; i++)
{
demo data source[i] = (uint8 t) (i); // Provide some sample data for transmission.
demo data dest[i] = 0; // Clear the receive data buffer.
}
}

/* End of function init demo data. */

/*****************************************************************************

* Function Name: my sci callback

* Description : This is a template for an SCI SPI Mode callback function.

* Arguments : p args

* Return Value : none
******************************************************************************/
void my sci callback(spi callback args t *p args)

{

if (SPI_EVENT TRANSFER COMPLETE == p args->event)
{

g master event flag = SPI EVENT TRANSFER COMPLETE;
}
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else

{

/* Updating the flag here to capture and handle all other error events */
__asm volatile ("nop"):;

}

/***************************************************************************************************
****************//**

* Function Name: sci spi event check

* Description : This function checks occurrence of data transfer complete event until timeout
occurs and handles errors.
* Arguments : none

* Return Value : none

RR R R Rk ke ki kb b b b b b b b b b b b kb b b b b kb b b b b b ik b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b bk b b b Ik Ik O

******************/

static void sci spi event check(void)
{
while (SPI EVENT TRANSFER COMPLETE != g master event flag)
{
g wait count--;
if (RESET VALUE >= g wait count)
{
printf ("SPI module blocked in Write/Read operation.\r\n");
tst trap();
}
}
g_wait count = INT32_ MAX;
g_master_event flag = RESET_ VALUE;
}

/***************************************************************************************************
****************//**

@brief Sets the write protect for the SPI flash.
@details This function sends commands to the SPI flash to set the write protect status.

* It checks the Write Enable Latch (WEL) and Write In Progress (WIP) bits to ensure
* that the flash is ready for write operations and waits until the flash is ready.
* @param[in] None

* Qretval None

hhkhkkhkhkhhkhkhhhhkhhhhhkhhkhhhkhhkhhhkhkhhhhkhhk bk bk hhkhh bk hhkhhkhkhkhk bk hkhkhkhk bk hkhkh kb hkhkhk kb hkhkhkhk bk hkhkhkhhkhkhhkhhhkhhkhhkhkhhkhhhhkhkkrkx
******************/
static void sci spi flash set write protect(void)

{

fsp err_t err;

uint8 t write dataf2] = { 0 };
uint8 t read data[l] = { 0 };
/* Check WEL (bit2)=1 & WIP(bit0)=0)*/
write data[0] = FLASH CMD WRITE ENABLE;
write data[l] = FLASH CMD READ STATUS;
do
{

CS_ASSERT;

err = g spi0.p api->write (&g spiO ctrl, &write data[0], 1, SPI BIT WIDTH 8 BITS);
/* 1If there were an error this would demonstrate error detection of API calls. */
I EN(ESPRSUCCESSI=NCrET)
{
__asm volatile ("nop"); // Your error handling code would go here.
}
sci spi event check();
CS_DE_ASSERT;

CS_ASSERT;
err = g _spi0.p_api->write(&g_spiO ctrl, &write data([l], 1, SPI BIT WIDTH 8 BITS);
/* If there were an error this would demonstrate error detection of API calls. */
if (FSP_SUCCESS != err)
{

__asm volatile ("nop"); // Your error handling code would go here.

}

sci_spi_event_check();

err = g _spi0.p_api->read(&g_spiO ctrl, &read data[0], 1, SPI_BIT WIDTH 8 BITS);
/* 1If there were an error this would demonstrate error detection of API calls. */
if (FSP_SUCCESS != err)
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{

__asm volatile ("nop"); // Your error handling code would go here.
}
sci spi event check();
CS_DE_ASSERT;

g wait count--;

if (RESET VALUE >= g wait count)

{
printf ("SPI module blocked in Set write protect operation.\r\n");
tst trap();

}

} while (0x02 != (read data[0] & 0x03));
g wait count = INT32 MAX;
}

/***************************************************************************************************

RR R Rk Ik kb b kb ik bk b b b i

* Function Name : verify data
Description : Compares contents of destination buffer against source buffer.
* Arguments : p_data source - pointer to transmitted data buffer.
* p_data dest - pointer to received data buffer.
& length - Number of bytes to check.
* Return value : true - data is verified
R false - data mismatch.

hhkhkkhkhkhhkhhhhhkhkhkhhhkhhhhhkhhkhhhkhhkhhhkhhk bk kb hhk bk h bk hkhk bk hkhkhhk bk hkhkhkhk bk hkhkhk kb hhkhkhkhkhkhkhkhk bk hkhkhkhhkhkhhkhhhkhhkhhkhkhkhkhhhkhkhkhkhkrkx
******************/
static bool verify data(uint8 t * p data source, uint8 t * p data dest, uintl6 t length)

{
uintle t i;

for (1 = 0; i < length; i++)
{
if (p_data source[i] != p data dest[i])
{
return false;

}

return true;

}

/* End of function verify data. */

/***************************************************************************************************
R R R I I I I

* Function Name: tst trap

* Description : It's a trap function
* Arguments : None

* Return Value : None
R I I I S I R I R I S I I I R I S I S I I R I S I S S S R I S S S S R I R I I I I I I I e S S I I I S S 2 S h I S b b S i I S S R S I 2E I Sh b b b b 2

******************/
static void tst trap(void)
{
while (1) {/*Do nothing*/}

}
/* End of function tst_trap. */

/***************************************************************************************************
****************//**

* This function is called at various points during the startup process. This implementation uses
the event that is

* called right before main() to set up the pins.

*

* @param[in] event Where at in the start up process the code is currently at

IR EE SRS S S SR SRS E SRS SRR SRR RS SRS E S S SRS E SRS SRR EEREEEEEEEEEEEEEEEEEEEEEEEEEEEEESEEE]
******************/
void R BSP WarmStart (bsp warm start event t event)
{
if (BSP_WARM START RESET == event)

{
#if BSP FEATURE FLASH LP VERSION != 0

/* Enable reading from data flash. */
R_FACI LP->DFLCTL = 1U;
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/* Would normally have to wait tDSTOP (6us) for data flash recovery. Placing the enable here,

before clock and
* C runtime initialization, should negate the need for a delay since the initialization

will typically take more than 6us. */

#endif
}
if (BSP_WARM START POST C == event)
{
/* C runtime environment and system clocks are setup. */
/* Configure pins. */
R_TIOPORT Open (&g ioport ctrl, g ioport.p cfg);
}
}
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/*****************************************************************************

Function Name: my sci callback
Description : This is a template for an SCI Async Mode callback function.
Arguments : PArgs -
pointer to sci cb args t structure cast to a void. Structure
contains event and associated data.

Return Value : none
*****************************************************************************/

*
*
*
*
*
*
void my sci callback(SPI callback args t *p args)
{
/* Receive complete */
if (p_args->event == SPI_EVENT_ RX COMPLETE)
{
get event flag value = SPI EVENT RX COMPLETE;
/* This nop is for optimization suppression. */
__asm volatile ("nop"):;
}
/* OVERFLOW error occur */
else if (p args->event == SPI EVENT ERR OVERFLOW)
{
/* This nop is for optimization suppression. */
__asm volatile ("nop");
}
/* FRAMING error occur */
else if (p_args->event == SPI_EVENT_ERR FRAMING)
{
/* This nop is for optimization suppression. */
__asm volatile ("nop"):;
}
/* PARITY error occur */
else if (p args->event == SPI EVENT ERR PARITY)
{
/* This nop is for optimization suppression. */
__asm volatile ("nop");
}
}

/***************************************************************************************************
****************//**

* This function is called at various points during the startup process. This implementation uses
the event that is

* called right before main() to set up the pins.

*

* @param[in] event Where at in the start up process the code is currently at

LR R R R R R R R R R R R R R R R R R I R R I R R R R R I R R I R R I R R R R R R I R R R I
******************/
void R _BSP WarmStart (bsp warm start event t event)
{
if (BSP_WARM START RESET == event)

{
#if BSP FEATURE FLASH LP VERSION != 0

/* Enable reading from data flash. */
R_FACI LP->DFLCTL = 1U;

/* Would normally have to wait tDSTOP (6us) for data flash recovery. Placing the enable here,
before clock and

* C runtime initialization, should negate the need for a delay since the initialization
will typically take more than 6us. */

#endif
}
if (BSP_WARM START POST C == event)
{
/* C runtime environment and system clocks are setup. */
/* Configure pins. */
R_TIOPORT Open (&g ioport ctrl, g ioport.p cfg);
}
}
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4.3 Comparison Reference

4.3.1 Compare Functions (Details)

Compare API functions (details)

FIT
FIT API FSP Interface API FSP Instance API
(Public API) (Public API) (Private API)

R_SCI_Open open R_SCI_B_SPI _Open
R _SCI_Close close R _SCI_B_SPI_Close
R_SCI_Send write R_SCI_B_SPI_Write
R_SCI_Receive read R _SCI_B_SPI _Read
R_SCI_SendReceive writeRead R_SCI_B_SPI_WriteRead
R_SCI_GetVersion Not supported in Not supported

specific modules

FSP has common function to
get FSP pack version.

R_FSP_VersionGet

(in bsp_api.h)
R_SCI_Control Not supported Control Not supported
functions.
Use Commands Settings in Properties of FSP
to configure and control. Configuration
Callback function set in callbackSet R_SCI_B_SPI_CallbackSet
R_SCI_Open
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Compare functions in details

Open Function

Description

Open and configure the module.

FIT

R_SCI_Open (uint8_t const chan, sci_mode_t const mode,
sci_cfg_t* const p_cfg, void (* const p_callback)(void *p_args),
sci_hdl_t* const p_hdl)

Initialize the SCI in SPI mode.

Set callback function in this function.

FSP

open (spi_ctrl_t* p_ctrl, spi_cfg_t const * const p_cfg)

SPI mode set when creating the SCI SPI module in FSP Configuration.
Set callback function in FSP Configuration.

Callback Set Function

Description

Set callback function.

FIT

R_SCI_Open (uint8_t const chan, sci_mode_t const mode,
sci_cfg_t * const p_cfg,
void (* const p_callback)(void *p_args),
sci_hdl_t * const p_hdl)

The callback function is specified during the open operation.

FSP

callbackSet (spi_ctrl_t *const p_ctrl,
void(*)(spi_callback_args t*) p_callback,
void const *const p_context,

spi_callback_args_t *const p_callback_memory)

User can specify the callback function in the FSP Configuration.
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Close Function

Description Close operation.

FIT R_SCI_Close (sci_hdl_t const hdl)

FSP close (spi_ctrl_t *const p_ctrl)
FSP is similar to FIT.

Receive Function

Description Receive data.

FIT R_SCI_Receive (sci_hdl_t const hdl, uint8 t *p_dst, uint16_t const length)
Specify pointer to data to receive and length (number of bytes).

FSP read (spi_ctrl_t *const p_ctrl, uint8_t *const p_dest, uint32_t const length,

spi_bit_width_t const bit_width)
FSP is similar to FIT, specify length for data receive

FSP needs to specify Data bit width to be received

Send Function

Description Send data.

FIT R_SCI_Send (sci_hdl_t const hdl, uint8_t *p_src, uint16_t const length)
Specify pointer to data to transmit and length (number of bytes).

FSP write (spi_ctrl_t * const p_ctrl, void const * p_src, uint32_t const length,

spi_bit_width_t const bit_width)

FSP is similar to FIT, specify length for data transfer

FSP needs to specify Data bit width to be transferred

Send & Receive Function

Description

Send & Receive data.

FIT

R_SCI_SendReceive (sci_hdl_t const hdl, uint8 t *p_src, uint8 t *p_dst, int16_t const
length)

Transmits and receives data simultaneously.

FSP

writeRead (spi_ctrl_t * const p_ctrl, void const * p_src, void * p_dest, uint32_t const
length, spi_bit_width_t const bit_width)

Transmit data to an SPI device while receiving data from an SPI device (full-duplex).
In FSP, must specify the data bit width to be transferred.
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Additional Functions

Description List additional functions or specific function which only have in FIT but don’ have in FSP
and vice versa.

FIT Get Version Function:
R_SCI_GetVersion(void)

FIT provides a function to return the driver version number at runtime, not present in

FSP.
FSP None.
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4.3.2 Compare Configuration (Details)

Compare FIT and FSP Configuration:

FIT Configuration FSP Configuration

Parameter Checking

Common> Parameter Checking

Enable DTC/DMACA for TX/RX channel

Common> DTC Support
Note: DMAC is not supported

Use SSPI Mode

Not supported.
Note: FSP: SPI = SPI driver/module (stack)

Operating Mode: Default Master mode

(SCI FIT only supported Master mode)

Module SPI>Operating Mode

Include software support for SCI channel

Module SPI> Channel

Configure module in user application code:
e Bitrate
e Bit Order
e Clock source
e Clock Phase
e Clock Polarity
e Callback function

e Interrupts priority

Set in FSP Configuration>Module SPI
> Bitrate

> Bit Order

> Clock Source

> Clock Phase

> Clock Polarity

> Callback

> Receive Interrupt Priority

> Transmit Interrupt Priority

Setting priority level for ERI, TEI interrupt

Set in FSP Configuration>Module SPI
> Transmit End Interrupt Priority

> Error Interrupt Priority

Include software support for nested interrupt
(TXI/RXI/TEIERI)

Not supported

Not supported

Module SPI> Mode Fault Error
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General Precautions in the Handling of Microprocessing Unit and Microcontroller
Unit Products

The following usage notes are applicable to all Microprocessing unit and Microcontroller unit products from Renesas. For detailed usage notes on the
products covered by this document, refer to the relevant sections of the document as well as any technical updates that have been issued for the products.
1. Precaution against Electrostatic Discharge (ESD)
A strong electrical field, when exposed to a CMOS device, can cause destruction of the gate oxide and ultimately degrade the device operation. Steps
must be taken to stop the generation of static electricity as much as possible, and quickly dissipate it when it occurs. Environmental control must be
adequate. When it is dry, a humidifier should be used. This is recommended to avoid using insulators that can easily build up static electricity.
Semiconductor devices must be stored and transported in an anti-static container, static shielding bag or conductive material. All test and
measurement tools including work benches and floors must be grounded. The operator must also be grounded using a wrist strap. Semiconductor

devices must not be touched with bare hands. Similar precautions must be taken for printed circuit boards with mounted semiconductor devices.
2. Processing at power-on

The state of the product is undefined at the time when power is supplied. The states of internal circuits in the LSI are indeterminate and the states of
register settings and pins are undefined at the time when power is supplied. In a finished product where the reset signal is applied to the external reset
pin, the states of pins are not guaranteed from the time when power is supplied until the reset process is completed. In a similar way, the states of pins
in a product that is reset by an on-chip power-on reset function are not guaranteed from the time when power is supplied until the power reaches the

level at which resetting is specified.
3. Input of signal during power-off state

Do not input signals or an 1/O pull-up power supply while the device is powered off. The current injection that results from input of such a signal or /O
pull-up power supply may cause malfunction and the abnormal current that passes in the device at this time may cause degradation of internal

elements. Follow the guideline for input signal during power-off state as described in your product documentation.
4. Handling of unused pins

Handle unused pins in accordance with the directions given under handling of unused pins in the manual. The input pins of CMOS products are
generally in the high-impedance state. In operation with an unused pin in the open-circuit state, extra electromagnetic noise is induced in the vicinity of
the LSI, an associated shoot-through current flows internally, and malfunctions occur due to the false recognition of the pin state as an input signal

become possible.
5. Clock signals

After applying a reset, only release the reset line after the operating clock signal becomes stable. When switching the clock signal during program
execution, wait until the target clock signal is stabilized. When the clock signal is generated with an external resonator or from an external oscillator
during a reset, ensure that the reset line is only released after full stabilization of the clock signal. Additionally, when switching to a clock signal

produced with an external resonator or by an external oscillator while program execution is in progress, wait until the target clock signal is stable.
6. Voltage application waveform at input pin

Waveform distortion due to input noise or a reflected wave may cause malfunction. If the input of the CMOS device stays in the area between Vi
(Max.) and Vin (Min.) due to noise, for example, the device may malfunction. Take care to prevent chattering noise from entering the device when the

input level is fixed, and also in the transition period when the input level passes through the area between ViL (Max.) and Vi (Min.).
7. Pronhibition of access to reserved addresses

Access to reserved addresses is prohibited. The reserved addresses are provided for possible future expansion of functions. Do not access these

addresses as the correct operation of the LS| is not guaranteed.
8. Differences between products

Before changing from one product to another, for example to a product with a different part number, confirm that the change will not lead to problems.
The characteristics of a microprocessing unit or microcontroller unit products in the same group but having a different part number might differ in terms
of internal memory capacity, layout pattern, and other factors, which can affect the ranges of electrical characteristics, such as characteristic values,
operating margins, immunity to noise, and amount of radiated noise. When changing to a product with a different part number, implement a system-

evaluation test for the given product.



Notice

1.

10.

1.

12.
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14.

(Note1)

Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of semiconductor products
and application examples. You are fully responsible for the incorporation or any other use of the circuits, software, and information in the design of your
product or system. Renesas Electronics disclaims any and all liability for any losses and damages incurred by you or third parties arising from the use
of these circuits, software, or information.
Renesas Electronics hereby expressly disclaims any warranties against and liability for infringement or any other claims involving patents, copyrights,
or other intellectual property rights of third parties, by or arising from the use of Renesas Electronics products or technical information described in this
document, including but not limited to, the product data, drawings, charts, programs, algorithms, and application examples.
No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights of Renesas Electronics
or others.
You shall be responsible for determining what licenses are required from any third parties, and obtaining such licenses for the lawful import, export,
manufacture, sales, utilization, distribution or other disposal of any products incorporating Renesas Electronics products, if required.
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