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RL78 Family (CcnvNC30) 

Introduction 

This application note describes how to replace the programs for R8C with the programs for RL78. 

 

Target Device 

R8C Family 

 

When using this application note with other Renesas MCUs, careful evaluation is recommended after making 

modifications to comply with the alternate MCU. 
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1. How to Replace Programs from R8C Family to RL78 Family 

This section explains how to replace the programs for R8C family with the programs for RL78 family. 

First, use the C source converter CcnvNC30 to convert the extended functions for the C compiler NC30 to the 

extended functions for the C compiler CC-RL. 

Next, use the integrated development environment CS+ or e2studio to create a project. Because the R8C family and 

the RL78 family have different peripheral functions, use the code generator for the RL78 family to generate programs 

for peripheral functions of the RL78 family instead of using the programs for peripheral functions of the R8C family. 

Combine the programs converted with CcnvNC30 and the above programs for peripheral functions to replace 

programs. 

 

2. Program Conversion Using CcnvNC30 

2.1 About CcnvNC30 

CcnvNC30 converts extended language specifications (such as macro names, reserved words, #pragma directives, 

and extended functions) in C source programs for NC30 into extended language specifications for CC-RL. 

CcnvNC30 is the software that supports the porting of the programs for NC30 to the programs for CC-RL. Since we 

do not guarantee the correct operation of the programs converted by CcnvNC30, be sure to check the operation of the 

program after conversion. 

In addition, the device-dependent codes such as location addresses, access to an SFR, and assembly-language codes 

cannot be converted. Convert these codes manually into the code for the RL78 family as required. 

For details, see "CcnvNC30 C Source Converter User's Manual (R20UT3685E)". 
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2.2 How to Use CcnvNC30 

The method of converting a program with CcnvNC30 is shown below. 

(1)   Place CcnvNC30 (CcnvNC30.exe) and a program for NC30 in the same folder of your choice. 

(2)   Launch Command Prompt in Windows. 

(3)   Change the current directory to the folder where CcnvNC30 is stored. 

 

 

Figure 2.1   Command Prompt Window 

 

(4)   Specify an output file name with the -o option before execution. After the execution, a program for CC-RL is 

output. In addition, when outputting messages in a specified file, use the -r option. 

 

 

Figure 2.2   CcnvNC30 Execution Window 

 

  

Change the current directory with the "CD" or "CHDIR"  

commands. 

 

Message is output when there is an error or warning. 
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(5)   When converting multiple files at the same time, create a list file and execute conversion with the -l option 

specified. After the execution, programs for CC-RL are output to the specified folder. 

 

 

Figure 2.3   CcnvNC30 Execution Window (Multiple Files) 

 

The example below shows the description in a list file. 

 

 

Figure 2.4   Example of Description in List File 

  

 

Conversion result for file1.c 

Conversion result for file2.c 

Conversion result for file3.c 
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(6)   Correct the parts that are not converted by CcnvNC30. For the parts that require corrections, refer to 

"CONVERSION SPECIFICATIONS" of "CcnvNC30 C source converter User's Manual (R20UT3685E)". 

 

2.3 When CcnvNC30 is Not Used 

When CcnvNC30 is not used, extended functions of NC30 need to be converted manually into extended functions of 

CC-RL. For the extended language specifications supported by CC-RL, see "CC-RL Compiler User's Manual 

(R20UT3123E)". 
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3. Converting Programs for Peripheral Functions 

3.1 Generating Programs Automatically 

Programs are automatically generated for the RL78 family peripheral functions equivalent to the peripheral functions 

that were used by the R8C family by using the code generator for the RL78 family provided in the integrated 

development environment CS+ or e2studio. For how to use the code generator, see "CS+ Code Generator Integrated 

Development Environment User's Manual: Peripheral Function Operation [CS+ for CC][CS+ for CA,CX] 

(R20UT3104E)". 

 

(1)   Under [Project Tree], click [Clock Generator] in [Code Generator (Design Tool)] and perform “pin 

assignment”.When the pin assignment setting is decided once, it is not possible to be changed it later. 

 

 

Figure 3.1   Code Generator Setting Window (1) 

 

(2)   Refer to the program for the R8C family and set each function. 

  

After pin assignment 

setting, click here. 
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(3)   On completion of all the peripheral function settings, click the [Generate Code] button at the top of the window to 

generate codes (automatic program generation). Use the automatically generated functions for peripheral functions 

to replace programs. 

 

 

Figure 3.2   Code Generator Setting Window (2) 

 

  

After setting, click here. 
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3.2 Adding Programs 

Add the programs that cannot be automatically generated by the code generator (such as main function, interrupt 

function process, and variables). 

Add a program between "/* Start user code for adding. Do not edit comment generated here */" and "/* End user code. 

Do not edit comment generated here */" in each file that was automatically generated. A program needs to be added 

manually. Note that any program added outside this range is automatically deleted during automatic generation of a 

program.  

Be sure to confirm the operation of the system using the added programs. 

 

 

Figure 3.3   Adding Existing Program 

 

3.3 When Code Generator is Not Used 

When the code generator is not used, you need to create a new project first with the integrated development 

environment CS+ or e2studio and then manually create a program for a peripheral function. For details of peripheral 

functions, see the user’s manual for the RL78 family. 

 

  

Add a program here. 
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4. Replacement Examples 

4.1 R8C Sample Program (Clock Operation Using RTC) 

The program of "R8C/35A Group Clock Operation Using RTC (R01AN0079E)" is replaced with the program for 

RL78/G14. The project file after replacement is "r01an3508_rl78g14_rtc". 

This program uses timer RE (Real-Time Clock Mode) to operate a clock. Use the 20 MHz XIN clock for the CPU 

clock. Use fC4 (XCIN clock (32.768 kHz) divided by 4) for the timer RE count source. 

 

4.1.1 Porting Source to CC-RL with CcnvNC30 

(1)   Create a list file to specify a C source file to be converted. 

 

 

Figure 4.1   Example of Description in List File (Clock Operation Using RTC) 

 

(2)   Launch Command Prompt to convert the C source file specified with the list file. In addition, the output conversion 

result file indicates changes. 

 

 

Figure 4.2   CcnvNC30 Execution Window (Clock Operation Using RTC) 

 

The conversion result file indicates the conversion result as shown below. For details of the conversion result, see 

"CcnvNC30 C source converter User's Manual (R20UT3685E)". 

 

 

Figure 4.3   Details of Conversion Result (Clock Operation Using RTC) 
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(3)   Correct the converted C source file. 

 

There may be redundant interrupt function declarations. As CC-RL produces an error in this case, delete the 

converted #pragma directive. 

 

 

Figure 4.4   Changing Interrupt Function Declaration 

 

  

Delete the #pragma directive. 
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4.1.2 Generating Programs Automatically 

(1)   Create a new project with the integrated development environment CS+ or e2studio. 

(2)   Set each function with the code generator. 

 

Set the CPU clock to 16MHz high-speed OCO clock. 

Set RTC and interval timer operation clock is 32.768kHz. 

 

 

Figure 4.5   Setting Window in Code Generator (Clock) 
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Set Real-time Clock (RTC) which is the equivalent function to Timer RE of the R8C family. 

 

 

Figure 4.6   Setting Window in Code Generator (Real-time Clock) 

 

(3)   Set ports, watchdog timer, voltage detection circuit, etc. based on your environment. 

(4)   Click [Generate Code] to generate a file. 
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4.1.3 Adding Programs 

Add the processes of symbol definition and the main function to the program with generated code. Use the programs 

with generated code for other programs (such as clock setting and RTC function setting). 

 

-  Symbol definition 

   Add symbol definition to r_cg_rtc.h. 

 

Program for R8C 

 

 

r_cg_rtc.h file for RL78/G14 

 

Figure 4.7   Replacement of Symbol Definition 

 

  

Add contents corresponding to  

the red box manually. 
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-  main function 

   When the code generator for RL78/G14 is used, the R_Systeminit function is executed before the main function is 

executed. The R_Systeminit function performs the initial setting of the clock and RTC. Thus, only the process 

indicated in the red box is added manually. The R_RTC_Start function starts the operation of RTC. 

   In R8C/35A, customers can use Timer RE for real-time clock. In RL78/G14, customer can use RTC for real-time 

clock. In the main function of "R8C/35A Group Clock Operation Using RTC (R01AN0079E)", the initialization 

function and the start command of Timer RE are executed. So in main function of "r01an3508_rl78g14_rtc", the 

initialization function (RTC generate the interrupt per one second) and the start function of RTC are executed. 

 

Program for R8C 

 

 

r_main.c file for RL78/G14 

 

Figure 4.8   Replacement of main Function 

 

  

 

Add contents corresponding to  

the red box manually. 
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Additionally, "update" and "leap_chk" functions, which are used by "main" function, should be added into r_main.c 

file. And the variables that are used by these two functions are also needs to be added in r_main.c file. 

 

Variables for R8C 

 

 

r_main.c file for RL78/G14 

 

Figure 4.9   Add Variables 

 

  

 

Add contents corresponding to  

the red box manually. 
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Program for R8C 

 

 

r_main.c file for RL78/G14 

 

Figure 4.10   Add Functions 

  

 

Add contents corresponding to  

the red box manually. 
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4.1.4 Other Items to be Corrected 

If RTC is set with the code generator, interrupt processes are automatically generated. Add the user program to 

interrupt routine. 

 

Program for R8C 

 

 

r_cg_rtc_user.c file for RL78/G14 

 

Figure 4.11   Add Interrupt Program 

 

Additionally, these variables need external declaration in r_cg_rtc_user.c file. 

 

Figure 4.12   Add External Declaration 

 

 

Add contents corresponding to  

the red box manually. 
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4.1.5 Sample Code After Replacement 

Obtain the sample code "an-r01an3508ec0100-rl78-migrate.zip" from the Renesas Electronics Website.  

"rl78g14_migrate_rtc" in the "workspace" folder is the sample code that replaces the program of "R8C/35A Group 

Clock Operation Using RTC (R01AN0079E)". 
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4.2 R8C Sample Program (DTC Operation) 

The program of "R8C/35C Group DTC Operation in Chain Transfers (R01AN0372E)" is replaced with the program 

for RL78/G14. The project file after replacement is "r01an3508_rl78g14_dtc". 

This program uses DTC operation in chain transfers. 

 

4.2.1 Porting Source to CC-RL with CcnvNC30 

(1)   Create a list file to specify a C source file to be converted. 

 

 

Figure 4.13   Example of Description in List File (DTC Operation in Chain Transfers) 

 

(2)   Launch Command Prompt to convert the C source file specified with the list file. In addition, the output conversion 

result file indicates changes. 

 

 

Figure 4.14   CcnvNC30 Execution Window (DTC Operation in Chain Transfers) 

 

The conversion result file indicates the conversion result as shown below. For details of the conversion result, see 

"CcnvNC30 C source converter User's Manual (R20UT3685E)". 

 

 

Figure 4.15   Details of Conversion Result (DTC Operation in Chain Transfers) 
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(3)   Correct the converted C source file. 

 

There may be redundant interrupt function declarations. As CC-RL produces an error in this case, delete the 

converted #pragma directive. 

 

 

Figure 4.16   Changing Interrupt Function Declaration 

 

4.2.2 Generating Programs Automatically 

(1)   Create a new project with the integrated development environment CS+ or e2studio. 

(2)   Set each function with the code generator. 

        Set the CPU clock to 16MHz high-speed OCO clock. 

 

 

Figure 4.17   Setting Window in Code Generator (Clock) 

 

 Delete the #pragma directive. 
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Set A/D Converter (ADC) which is the equivalent function to ADC of the R8C family. 

Use A/D converter in software trigger mode, scan mode, and one-shot conversion mode. 

 

 

Figure 4.18   Setting Window in Code Generator (ADC) 
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Set Data Transfer Controller (DTC) which is the equivalent function to DTC of the R8C family. 

In the sample program of "R8C/35C Group DTC Operation in Chain Transfers (R01AN0372E)", A/D converted 

values that have been stored to A/D registers (AD0 to AD3) are transferred to the internal RAM using the DTC chain 

transfer. But, in RL78/G14 Group, there is only one A/D conversion result register, so use DTC (normal mode, not use 

chain transfer). Perform A/D conversion on analog input voltage input to pins ANI0 to ANI3 while in scan mode, and 

use DTC transfer to store the A/D converted value to the RAM. Perform A/D conversion for individual pins 

successively. Every time A/D conversion for a pin is completed, store the converted result to the 10-bit A/D conversion 

result register (ADCR), activate the DTC, and transfer the A/D converted result from the ADCR register to the RAM. 

When A/D conversion and DTC transfer for all of the above pins are completed, an A/D conversion end interrupt 

request is generated. 

 

 

Click the DTCD0 tab to open the detailed settings. 

  

Figure 4.19   Setting Window in Code Generator (DTC) 

 

(3)   Set ports, watchdog timer, voltage detection circuit, etc. based on your environment. 

(4)   Click [Generate Code] to generate a file. 
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4.2.3 Adding Programs 

Add the processes of symbol definition and the main function to the program with generated code. Use the programs 

with generated code for other programs (such as clock setting, ADC function and DTC function setting). 

 

-  main function 

   When the code generator for RL78/G14 is used, the R_Systeminit function is executed before the main 
function is executed. The R_Systeminit function performs the initial setting of the clock, ADC and DTC. 
Thus, only the process indicated in the red box is added manually. The R_DTCD0_Start function starts 
the operation of DTC. The R_ADC_Start function starts the operation of ADC. 

 

Program for R8C 

  

 

r_main.c file for RL78/G14 

 

Figure 4.20   Replacement of main Function 

Even if a DTC transfer request is generated, DTC transfer is held pending immediately when there are no commands 

in the instruction "while (1U)", so add the command "NOP ()" into the "while (1U)". 

  

 

Add contents corresponding to  

the red box manually. 
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4.2.4 Other Modifications 

If ADC is set with the code generator, interrupt processes are automatically generated. Add the user program to 

interrupt routine. 

 

Variables for R8C 

  

 

r_cg_adc_user.c file for RL78/G14 

  

Figure 4.21   Add Variables for Interrupt Program 

  

Add contents corresponding to  

the red box manually. 
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Program for R8C 

  

 

r_cg_adc_user.c file for RL78/G14 

  

Figure 4.22   Add Interrupt Program 

 

4.2.5 Sample Code After Replacement 

Obtain the sample code "an-r01an3508ec0100-rl78-migrate.zip" from the Renesas Electronics Website.  

"rl78g14_migrate_dtc" in the "workspace" folder is the sample code that replaces the program of "R8C/35C Group 

DTC Operation in Chain Transfers (R01AN0372E)". 

 

  

 

Add contents corresponding to  

the red box manually. 
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4.3 Conditions for Confirming Operations of Sample Programs 

The operations of the sample codes after replacement are confirmed under the following conditions. 

 

                                               Table 4.1   Conditions for Confirming Operations 

                   Item                                              Description 

Microcontroller used RL78/G14 (R5F104PJ) 

Integrated development 

environment (CS+) 

CS+ for CC V4.01.00 from Renesas Electronics Corp. 

C compiler (CS+) CC-RL V1.03.00 from Renesas Electronics Corp. 

Integrated development 

environment (e2 studio) 

e2 studio V5.2.0.020 from Renesas Electronics Corp. 

C compiler (e2 studio) CC-RL V1.03.00 from Renesas Electronics Corp. 

Board used Renesas original 
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5. Sample Code 

The sample code is available on the Renesas Electronics website. 

 

6. Reference Documents 

User’s Manual 

RL78 Family User’s Manual: Software (R01US0015E) 

CC-RL Compiler User's Manual (R20UT3123E) 

CS+ Code Generator Tool Integrated Development Environment User's Manual: Peripheral Function 

Operation[CS+ for CC][CS+ for CA,CX] (R20UT3104E) 

CcnvNC30 C Source Converter User's Manual (R20UT3685E) 

 

Application Note 

R8C/35A Group Clock Operation Using RTC (R01AN0079E) 

R8C/35C Group DTC Operation in Chain Transfers (R01AN0372E) 

 

(The latest versions can be downloaded from the Renesas Electronics website.) 

 

Website and Support 

Renesas Electronics Website 

http://www.renesas.com/ 
 
Inquiries 

http://www.renesas.com/contact/ 
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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.  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 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. Unused pins should be handled as 

described under Handling of Unused Pins in the manual. 

2.  Processing at Power-on 

The state of the product is undefined at the moment 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 moment 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 moment 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 moment when power is supplied until the power reaches the level at 

which resetting has been specified. 

3.  Prohibition of Access to Reserved Addresses 

Access to reserved addresses is prohibited. 

 The reserved addresses are provided for the possible future expansion of functions. Do not access 

these addresses; the correct operation of LSI is not guaranteed if they are accessed. 

4.  Clock Signals 

After applying a reset, only release the reset line after the operating clock signal has become stable. 

When switching the clock signal during program execution, wait until the target clock signal has 

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. 

Moreover, 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. 

5.  Differences between Products 

Before changing from one product to another, i.e. to a product with a different part number, confirm 

that the change will not lead to problems. 

 The characteristics of Microprocessing unit or Microcontroller unit products in the same group but 

having a different part number may differ in terms of the 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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