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RX Family 
RTC FIT to FSP Migration Guide  
Introduction 
This application note provides a comprehensive guide on migrating an existing application that uses the RTC 
Firmware Integration Technology (FIT) module to the RTC FSP module (Renesas Flexible Software 
Package). It includes detailed instructions, migration steps, and demonstrations to assist users throughout 
the migration process. 

 

Target Modules 
• FIT_Module: r_rtc_rx 
• FSP Modules: r_rtc 
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1. Overview 
1.1 Stack Diagram 
The figure below illustrates the stack diagram of the RTC FIT module and the RTC FSP Module 

 

Figure 1-1 RTC FIT and RTC FSP stack diagram 

1.2 API Function 
This section summarizes the API Functions of the RTC FIT and RTC FSP module.  

FIT  FSP  

R_RTC_Open open 

R_RTC_Close close 

Callback function set in R_RTC_Open  callbackSet 

R_RTC_Read 
 

calendarTimeGet 

calendarAlarmGet 

R_RTC_Control  

 

Use command: RTC_CMD_SET_CURRENT_TIME 

 

calendarTimeSet 

R_RTC_Control  

 

Use command: RTC_CMD_SET_PERIODICE  

 

periodicIrqRateSet 

R_RTC_Control  

 

Use command: RTC_CMD_SET_ALARM_TIME 

 

calendarAlarmSet 
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FIT  FSP  

R_RTC_Control  

 

Use command: RTC_CMD_CONFIG_CAPTURE 

 

timeCaptureSet 

R_RTC_Control  

 

Use command:  

RTC_CMD_CHECK_PIN0_CAPTURE 

RTC_CMD_CHECK_PIN1_CAPTURE 

RTC_CMD_CHECK_PIN2_CAPTURE 

timeCaptureGet 

Not supported clockSourceSet 

errorAdjustmentSet 

infoGet 

R_RTC_GetVersion Not supported in specific modules 

 

FSP has common functions to get FSP 
pack version. 

 

R_FSP_VersionGet  

(in bsp_api.h) 

 

For more details, please refer to the sections:  

Compare Functions (Details) : Comparison FIT and FSP.  

Migrate Application Code : Example of using FSP RTC 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 e2 Studio, navigate to the top bar menu and select: 

File → New → Renesas C/C++ project → Renesas RX. 

 

 
 

 
 

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

 

 
 

 

 



RX Family RTC FIT to FSP Migration Guide  

R01AN8216ES0100  Rev.1.00  Page 6 of 24 
Sep.30.26  

 

Figure 2-2 Select Board, Debugger and toolchains 
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2.2 Migrating Configuration 
 

This section describes migration configuration  

Configuration of Demo as shown in table below: 

 

Configuration Value 

Clock source Sub clock 

mode periodic 

period 2 seconds 

period interrupt Priority Priority 5 

Callback rtc_callback (channel 0) 

(user’s function name) 

 

Steps of updating configuration of FSP project  
Users need to add the “Timer, Compare Match Timer (r_rtc)” in stack as below: 

On stack tab, click on New stack→Timer→Realtime Match Timer (r_rtc) 

 
 

 
 
 
 

 

 

Figure 2-3 Add RTC module in stack. 
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Click on the “g_rtc0 Realtime Clock (r_rtc)” module once it appears. 
The “Properties” window will display its properties. 
Configure RTC FSP module according to the configuration of demo 
 

Figure 2-4 Configure for RTC FSP 
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2.3 Generate Code 
After completing stacks and HAL configurations and making user selections, click Generate Project Content 
as shown in Figure 2-5. This generates the configuration code for selected modules. You can find generated 
code using the Project Explorer window in e2 studio. The configuration.xml file, containing all settings, can be 
edited in the GUI-based configuration editor for any necessary reconfigurations. The RTC configuration can 
be found in rx_gen/hal_data.c.as shown in Figure 2-6 This file will be created if it doesn't exist. 

 
Figure 2-5 Generate Project Content 

 
Figure 2-6 Generated files for RTC 

  

 

 

 

 



RX Family RTC FIT to FSP Migration Guide  

R01AN8216ES0100  Rev.1.00  Page 10 of 24 
Sep.30.26  

2.4 Migrating Application Code 
 
The typical steps in using the RTC HAL module in an application are:  

1. Configure module by using FSP Configuration as described in section 2.2. 

2. Initialize the module using the .open API. 

3. Set the RTC by calling the .calendarTimeSet API 

3. Start the periodic mode of RTC HAL module by calling the .periodicIrqRateSet API. 

4. Respond to the rtc callback as needed (user code) 

Figure 2-7 Overall RTC FSP Application Code 
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Initialization  

Figure 2-8 RTC Initialization Code 
FIT: Set configuration module in application code as figure above. 

FSP: Set part of configuration module in application code as figure above and part of FSP configuration as 
shown in Figure 2-4 Configure for RTC FSP 

 

Note 1: If “Set Source Clock in Open” is set to Enabled during configuration, as shown in Figure 2-4, the call 
to R_RTC_ClockSourceSet can be omitted from the application code. 

If “Set Source Clock in Open” is set to Enabled, the call to R_RTC_ClockSourceSet must be called to 
configure the RTC source clock in the application code. 

If the user wants to control the RTC source clock setting after a warm start, “Set Source Clock in Open” 
should be set to Disabled. 

  FIT       FSP 
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Callback function 
 

Figure 2-9 RTC Callback Code 
For more details about FSP sample code, please refer to this section Reference FSP Application Code 
 

  

  FIT       FSP 
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2.5 Build and run the project. 
 

1. Build the sample application, download it to the RSK board, and execute the application using a 
debugger. 

2. The demo program will toggle the LED with a periodicity of 2 seconds. 
3. Press Debug on e2 studio to enter debugging server, see the data logs printed into console   

  

 

 

 

 
 
 
 
 
 
 
 
 

Figure 2-10 Demo Logs Result 
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3. Reference Documents 
 
RX Family RTC Module Using Firmware Integration Technology(R01AN1817) 
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 

Item Contents 
FIT Module  r_rtc_rx v3.10 
FSP Module  RX FSP v1.0.0  

Module: r_rtc   
Board used Renesas EK-RX74M (product No.: RTKEK74Mxxxxxxxxx) 
Integrated development 
environment 

Renesas Electronics e2 studio  
 

C compiler Renesas Electronics C/C++ Compiler Package for RX Family  
GCC for Renesas RX  

 

4.2 Reference FSP Application Code 
 

Add this FSP sample code to file “hal_entry.c” 
#include "hal_data.h" 
#include <stdio.h> 
#include <stdbool.h> 
 
 
FSP_CPP_HEADER 
void R_BSP_WarmStart(bsp_warm_start_event_t event); 
FSP_CPP_FOOTER 
 
extern bsp_leds_t g_bsp_leds; 
 
#define NUM_PERIODIC_INTERRUPTS_BEFORE_STOP   (10) 
 
static volatile bool periodic_enabled = false; 
static volatile bool periodic_int_called = false; 
static uint16_t intcount = 0; 
 
 
rtc_time_t set_time; 
rtc_time_t get_time; 
 
 
/*******************************************************************************
************************************//** 
 * 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. 
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********************************************************************************
**************************************/ 
void hal_entry(void) 
{ 
    /* TODO: add your own code here */ 
    fsp_err_t   err; 
 
    set_time.tm_sec  = 0; 
    set_time.tm_min  = 11; 
    set_time.tm_hour = 12; 
    set_time.tm_mday = 23; 
    set_time.tm_mon  = 12; 
    set_time.tm_year = 125; 
    set_time.tm_wday = 2; 
    set_time.tm_yday = 0; 
    set_time.tm_isdst = 0; 
 
    /* Initialize Timers Channel 0 */ 
    err = g_rtc0.p_api->open(g_rtc0.p_ctrl , g_rtc0.p_cfg); 
    /* If there were an error this would demonstrate error detection of API 
calls. */ 
    if (FSP_SUCCESS != err) 
    { 
        /* This nop is for optimization suppression. */ 
        __asm volatile ("nop"); 
    } 
    err = g_rtc0.p_api->calendarTimeSet(g_rtc0.p_ctrl,&set_time); 
    if (FSP_SUCCESS != err) 
    { 
        /* This nop is for optimization suppression. */ 
        __asm volatile ("nop"); 
    } 
 
    err = g_rtc0.p_api->periodicIrqRateSet(g_rtc0.p_ctrl, 
RTC_PERIODIC_IRQ_SELECT_2_SECOND); 
    if (FSP_SUCCESS != err) 
    { 
      /* This nop is for optimization suppression. */ 
     __asm volatile ("nop"); 
    } 
    else 
    { 
        /* Set the global periodic flag to true now that the periodic time has 
started. */ 
        periodic_enabled = true; 
 
        while(periodic_enabled) 
        { 
            if (periodic_int_called) { 
 
                            /* Clear the global flag; It will be set when the 
next periodic interrupt is handled. */ 
                            periodic_int_called = false; 
 
                            /* Print the count and date/time to the debug 
console. */ 
                            printf("RTC periodic interrupt %d: 
time=%02d.%02d.%02d %02d:%02d:%02d\n", intcount, 
                                    get_time.tm_mday, get_time.tm_mon, 
(get_time.tm_year + 1900), 
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                                    get_time.tm_hour, get_time.tm_min, 
get_time.tm_sec); 
                        } 
        } 
 
                    printf("Stopping the RTC and exiting\n"); 
    } 
} 
 
void rtc_callback(rtc_callback_args_t *p_args) 
{ 
    fsp_err_t   err; 
    bsp_leds_t leds = g_bsp_leds; 
    // Toggle LED0 with each callback 
    static volatile bsp_io_level_t led_level = BSP_IO_LEVEL_HIGH; 
 
    if ( RTC_EVENT_PERIODIC_IRQ == p_args->event) 
    { 
        intcount++; 
 
        /* Set the global flag used by main to true */ 
        periodic_int_called = true; 
 
        /* Toggle LED 0 */ 
        led_level ^= BSP_IO_LEVEL_HIGH; 
        R_BSP_PinAccessEnable(); 
        R_BSP_PinWrite((bsp_io_port_pin_t)leds.p_leds[0],led_level); 
        R_BSP_PinAccessDisable(); 
 
        /* Read the current date/time and alarm date/time into global vars 
accessible by main. */ 
        err = g_rtc0.p_api->calendarTimeGet(g_rtc0.p_ctrl,&get_time); 
        if (FSP_SUCCESS != err) 
        { 
            /* This nop is for optimization suppression. */ 
            __asm volatile ("nop"); 
        } 
        else 
        { 
            /* After 5 periodic interrupts, stop the periodic timer. */ 
            if (intcount >= NUM_PERIODIC_INTERRUPTS_BEFORE_STOP) 
            { 
                err = g_rtc0.p_api->periodicIrqRateSet(g_rtc0.p_ctrl,0); 
                if (FSP_SUCCESS != err) 
                { 
                  /* This nop is for optimization suppression. */ 
                 __asm volatile ("nop"); 
                } 
 
            /* Set the global periodic flag to false so main will exit */ 
                periodic_enabled = false; 
            } 
        } 
    } 
} 
 
/*******************************************************************************
************************************//** 
 * 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. 
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 * 
 * @param[in]  event    Where at in the start up process the code is currently 
at 
 
********************************************************************************
**************************************/ 
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_IOPORT_Open (&IOPORT_CFG_CTRL, &IOPORT_CFG_NAME); 
    } 
}  
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4.3 Comparison Reference 
4.3.1 Compare Functions (Details) 
 

FIT API FSP API 
 

Public API 
FSP Interface API 

Public API 
FSP Peripheral API 

Private API 
R_RTC_Open open R_RTC_Open 

R_RTC_Close  close R_RTC_Close 

R_RTC_Open  callbackSet R_RTC_CallbackSet 

R_RTC_Read calendarTimeGet R_RTC_CalendarTimeGet 

calendarAlarmGet R_RTC_CalendarAlarmGet 

R_RTC_Control  

 

Use command: 
RTC_CMD_SET_CURRENT_TIME 

calenderTimeSet R_RTC_CalendarTimeSet 

R_RTC_Control  

 

Use command: 
RTC_CMD_SET_PERIODICE  

periodicIrqRateSet R_RTC_PeriodicIrqRateSet 

R_RTC_Control  

 

Use command: 
RTC_CMD_SET_ALARM_TIME 

calendarAlarmSet R_RTC_CalendarAlarmSet 

R_RTC_Control  

 

Use command:  
RTC_CMD_CONFIG_CAPTURE 

timeCaptureSet R_RTC_TimeCaptureSet 

R_RTC_Control  

 

Use command: 
RTC_CMD_CHECK_PIN0_CAPTURE 
RTC_CMD_CHECK_PIN1_CAPTURE 
RTC_CMD_CHECK_PIN2_CAPTURE 

timeCaptureGet R_RTC_TimeCaptureGet 

Not supported clockSourceSet R_RTC_ClockSourceSet 

errorAdjustmentSet R_RTC_ErrorAdjustmentSet 

infoGet R_RTC_InfoGet 
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Compare API functions 
FSP Timer interfaces are an instance of FSP general Timer functions. 

 

API Functions 
 

Open Function 

Description Initializes the RTC module and applies configurations. 

FIT R_RTC_Open((rtc_init_t * p_init, tm_t *p_current_time); 
Note : This function includes setting the current date/time, configuring the relevant interrupt and start 
counting. 

FSP .open (rtc_ctrl_t * const p_ctrl, rtc_cfg_t const * const p_cfg); 

 
Note : This function only configure clock source and the relevant interrupt. The settings for date and time, as 
well as the start RTC feature, are controlled by another API. 

 
Close Function 

Description Close the RTC driver. 

FIT R_RTC_Close(void) 

FSP .close (rtc_ctrl_t * const p_ctrl); 

 

Get calendar time Function 

Description Get the current calendar time 

FIT R_RTC_Read(tm_t *p_current, tm_t *p_alarm) 

FSP .calendarTimeGet(rtc_ctrl_t * const p_ctrl, rtc_time_t * const p_time); 

 
  

FIT API FSP API 
 

Public API 
FSP Interface API 

Public API 
FSP Peripheral API 

Private API 
R_RTC_GetVersion Not supported in  

specific modules 

 

FSP has common 
functions to get FSP pack 
version. 

 

R_FSP_VersionGet  

(in bsp_api.h) 

Not supported in  
specific modules  
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Get calendar alarm time Function 

Description Get the calendar alarm time. 

FIT R_RTC_Read (tm_t *p_current, tm_t *p_alarm) 

FSP .calendarAlarmGet(rtc_ctrl_t * const p_ctrl, rtc_alarm_time_t * const p_alarm); 

 

Set calendar time Function 

Description Set the calendar time. 

FIT R_RTC_Control(rtc_cmd_t cmd, void *p_args); 

Use the command of RTC_CMD_SET_CURRENT_TIME is equivalent to 
FSP's .calendarTimeSet. 

 
Note : This function will record the RTC status -> stop the RTC -> resume back the RTC status after setting 
the calendar time. 

FSP .calendarTimeSet(rtc_ctrl_t * const p_ctrl, rtc_time_t * const p_time); 

 
Note : this function will stop the RTC -> start the RTC after setting the calendar time. 

 
Set calendar alarm time Function 

Description Set the calendar alarm time. 

FIT R_RTC_Control(rtc_cmd_t cmd, void *p_args); 

Use the command of RTC_CMD_SET_ALARM_TIME is equivalent to 
FSP's .calendarAlarmSet. 

FSP .calendarAlarmSet(rtc_ctrl_t * const p_ctrl, rtc_alarm_time_t * const p_alarm); 

 
Set periodic rate Function 

Description Set the periodic interrupt rate and enable periodic interrupt. 

FIT R_RTC_Control(rtc_cmd_t cmd, void *p_args); 

Use the command of RTC_CMD_SET_PERIODIC is equivalent to 
FSP's . .periodicIrqRateSet. 

FSP .periodicIrqRateSet(rtc_ctrl_t * const p_ctrl, rtc_periodic_irq_select_t const rate); 

Note : To start the rtc .calendarTimeSet must be called at least once. 

 
Callback Set 

Description FIT 
The callback function in is specified during the creating operation 

FSP 
User can specify the callback function in the FSP Configuration. The callback can be 
updated, and there is an option to provide memory for the callback structure using 
the .callbackSet function. 

FIT R_RTC_Open(rtc_init_t * p_init, tm_t *p_current_time); 

FSP .callbackSet(rtc_ctrl_t * const p_ctrl, void (* p_callback)(rtc_callback_args_t *),void * 
const p_context, rtc_callback_args_t * const p_callback_memory); 
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Configure time capture function 

Description Set time capture configuration for the provided channel. 

FIT R_RTC_Control(rtc_cmd_t cmd, void *p_args); 

Use the command of RTC_CMD_CONFIG_CAPTURE is equivalent to 
FSP's .timeCaptureSet. 

FSP .timeCaptureSet(rtc_ctrl_t * const p_ctrl, rtc_time_capture_t * const p_time_capture); 

 

Get the Capture time info function 

Description Get time capture value of the provided channel 

FIT R_RTC_Control(rtc_cmd_t cmd, void *p_args); 

Use the command of RTC_CMD_CHECK_PIN0_CAPTURE, 
RTC_CMD_CHECK_PIN1_CAPTURE and RTC_CMD_CHECK_PIN2_CAPTURE is 
equivalent to FSP's .timeCaptureGet. 

FSP .timeCaptureGet(rtc_ctrl_t * const p_ctrl, rtc_time_capture_t * const p_time_capture); 

 
Additional function 

Get Version Function 

Description Return the driver version number at runtime. 

FIT R_RTC_GetVersion(void); 

FSP - 

 

Set RTC clock source Function 

Description Sets the RTC clock source 

FIT - 

FSP .clockSourceSet(rtc_ctrl_t * const p_ctrl);  

 
Set time error adjustment Function 

Description Set time error adjustment 

FIT - 

FSP .errorAdjustmentSet(rtc_ctrl_t * const p_ctrl, rtc_error_adjustment_cfg_t const * const 
err_adj_cfg); 

 

Get Info Function 

Description Get RTC clock source and running status information ad store it in provided pointer 
p_rtc_info 

FIT - 

FSP .infoGet(rtc_ctrl_t * const p_ctrl, rtc_info_t * const p_rtc_info); 
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 Compare Configuration (Details) 
 

FIT Configuration FSP Configuration 

Parameter checking Common> Parameter Checking 

Use Calculate day of year Not supported 

 Sub-clock drive capacity 

Use ALM Nested interrupt 

Use PRD Nested interrupt 

Not supported  

 

Common > Set Source Clock in Open 

Not supported in GUI 

User configured this variable in application code 

• Clock source 

• Callback 

• Alarm interrupt priority 

• Period Interrupt Priority 

 

Module g_rtc0 Realtime Clock (r_rtc)  

>Clock Source 

>Callback 

>Alarm Interrupt Priority 

>Period Interrupt Priority 

Not supported  

 

Module g_timerx Timer, Compare Match Timer 
(r_RTC)  

> Frequency Comparison Value (LOCO)  

> Automatic Adjustment Mode  

> Automatic Adjustment Period  

> Adjustment Type (Plus-Minus)  

> Error Adjustment Value  

> Carry Interrupt Priority  
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Rev. Date 
Description 
Page Summary 
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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 I/O pull-up power supply while the device is powered off. The current injection that results from input of such a signal or I/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 VIL 

(Max.) and VIH (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 VIH (Min.). 
7. Prohibition 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 LSI 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. 
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