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RL78 Family 
Using QE and SIS to Develop Capacitive Touch Applications 
Introduction 
This document will demonstrate the needed steps to create an application example that integrates capacitive 
touch sensing using Renesas RL78 Microcontrollers. 

This application note is a guide to the development of capacitive touch applications by using a combination 
of e2 studio, the e2 studio plug-in version of the Smart Configurator, and the plug-in version of QE for 
Capacitive Touch. 

QE for Capacitive Touch is a development tool for supporting initial settings and sensitivity adjustment of 
touch interfaces that are required in the development of embedded systems that use capacitive touch 
sensors. 

 

Operation Confirmation Device 
RL78/G23 

 

Target Device 
RL78/G22  

RL78/G23 

RL78/L23 

RL78 family with Capacitive Sensing Unit (CTSU) 

 

When applying the sample program covered in this application note to another microcomputer, modify the 
program according to the specifications for the target microcomputer and conduct an extensive evaluation of 
the modified program. 

 

Note:  RL78/G16 does not support the following contents of this application note. 
• “9. Changing the Debug Configuration for Capacitive Touch Sensor Tuning” 
• “10. Capacitive Touch Sensor Tuning with QE for Capacitive Touch” 
• Steps 9 to 13 of “13. Monitoring Touch Performance using e2 studio Expressions Window 

and QE for Capacitive Touch” (Explanation of monitoring via emulator.) 
 
RL78/G16 only supports tuning and monitoring via serial (UART). 
Therefore, when using RL78/G16, also refer to the application note “RL78 Family Using the 
standalone version of QE to Develop Capacitive Touch Applications (R01AN6574)”. 
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1. Overview 
This application note describes the following procedures for using a device of the RL78 family to embed a 
capacitive touch function in a system.  

• Creating a project for using the Capacitive Touch Evaluation System for RL78/G23 by using Smart 
Configurator. 

• Creating, tuning, and monitoring touch interfaces by using QE for Capacitive Touch. 
 

 

2. About Development Tools 
This application note introduces the brief procedure required to create a workable application. For questions 
regarding tools used in the application example in this document or for more detailed instructions, refer to the 
following documents: e2 studio / Smart Configurator, Software Integration System (SIS) Driver / Middleware, 
help function for Renesas Code Generator and QE for Capacitive Touch (included in e2 studio help). 
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3. Operation Confirmation Environment 
This chapter describes the operation confirmation environment of the sample code. 

 

3.1 Hardware Settings 
Table 3-1 shows the operating confirmation conditions (hardware). 

 

Table 3-1 Operation Confirmation Environment (Hardware) 

Item Description 
MCU RL78/G23 (R7F100GSN2DFB) 
Target board RL78/G23 Capacitive touch evaluation system 

(Product model: RTK0EG0030S01001BJ) 
Emulator E2 emulator Lite (RTE0T0002LKCE00000R) 

 
 
Table 3-2 shows the jumper settings on the target board for this application. Power supply for the target 
board uses the emulator. Then see the circuit of the target board, and set switches or jumpers as necessary. 
Connect the target board to the PC through E2 emulator Lite and a USB cable as shown in Figure 3-1. 
 

Table 3-2 Jumper Settings on the Target Board 

Reference Circuit Group Jumper Setting Description 

JP1 Power supply Pins 1-2 open 
(Changed from the 
default setting) 

This jumper setting does not supply USB power to 
board device. 

(Because the power is supplied from the emulator.) 

JP2 Closed 

(Default Setting) 

Supplies board device power to MCU 

JP3 Pins 1-2 closed 

(Default Setting) 

Supplies JP1 power to board devices 

JP4 

 

 

Figure 3-1  Connection of Target Board with PC 
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3.2 Software Settings 
Table 3-3 shows the operation confirmation environment (software). 

 

Table 3-3 Operation Confirmation Environment (Software) 

Item Description Version 
Integrated Development  
Environment (IDE) 

e2 studio  Version 2025-07 (25.7.0) 
(Version 2025-07 (25.7.0) or later) 

Compiler CC-RL  V1.15.00 
(V1.12.00 or later) 

Development assistance tool for  
capacitive touch sensors 

e2 studio plug-in version of 
QE for Capacitive Touch 

V4.2.0 
(V4.2.0 or later) 

Smart Configurator e2 studio plug-in version of  
Smart Configurator 
(Included in e2 studio) 

V1.14.0 
(V1.5.00 or later) 

Software integration system  
(SIS) modules 

• Capacitive sensing unit driver  
(r_ctsu) 

• Touch middleware (rm_touch) 

V2.20 
(V2.20 or later) 

Note: When the free evaluation edition of CC-RL V1.12.00 or a later version is to be used for compilation 
during the tuning of touch sensors, set the optimization level of the compiler for building to "Debug 
precedence (-onothing)". 

 

Figure 3-2 shows components and modules set by the Smart Configurator. 

 

 

Figure 3-2  Components and Modules Set by Smart Configurator 
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3.3 Operation Confirmation Conditions 
Table 3-4 shows the operation confirmation conditions used in the project.  

 

Table 3-4 Operation Confirmation Conditions 

Item Description 
Operating voltage 5.0V (Operable within the range of 2.7 V to 5.5 V.) 

LVD0 detection voltage: Reset mode 
Rising edge: TYP. 2.67V (2.59V to 2.75V) 
Falling edge: TYP. 2.62V (2.54V to 2.70V) 

Operating frequency • Main system clock 
High-speed on-chip oscillator clock (fIH): 32 MHz 

• CPU/peripheral hardware clock (fCLK) : 32 MHz 
• Subsystem clockNote 

Low-speed on-chip oscillator (fIL) : 32.768 kHz  
Low-speed peripheral clock frequency (fSXP) : 32.768 kHz 

 

Note: Subsystem clock is used for touch measurement using a hardware timer. 
           (It is not used for touch measurement using a software timer.) 
 

 

3.3.1 Option Byte Setting 
Table 3-5 shows the option byte settings in this sample application. 

 

Table 3-5 Option Byte Settings (RL78/G23) 

Address Setting Value Description 
000C0H / 040C0H 1110 1111B (0xEF) Disables the watchdog timer. 

(Counting stopped after reset)  
000C1H / 040C1H 1111 1100B (0xFC) LVD0 detection voltage: Reset mode 

Rising edge: 2.67V (TYP) (2.59V to 2.75V) 
Falling edge: 2.62V (TYP) (2.54V to 2.70V) 

000C2H / 040C2H 1110 1000B (0xE8) HS (high-speed main) mode,  
High-speed on-chip oscillator clock (fIH): 32MHz 

000C3H / 040C3H 1000 0100B (0x84) Enables on-chip debugging  
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To confirm the option byte setting, open the project property after the code is generated,  

then select [C/C++ Build] - [Settings] - [Tool Settings] - [Linker] - [Device]. The setting can be confirmed in 
“User option byte value” and “On-chip debug control value”. 

 

 

Figure 3-3  Setting of Option Bytes 
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4. Capacitive Touch Application Development Procedure Overview 
The following high-level steps will give the reader an overview of the steps required integrate touch detection 
into this project. These same steps should apply to any typical user development application.   

• Create the initial project using the e2 studio project creation wizard 

• Use the Smart Configurator to add the required modules to the created e2 studio project 

• Use the QE for Capacitive Touch e2 studio plug-in to create the capacitive touch interface 

• Use the QE for Capacitive Touch e2 studio plug-in to tune the application project 

• Add the needed SIS application code function calls to the user project to enable capacitive touch 
sensing operations in the application project 

• Monitor the application project using QE for Capacitive Touch e2 studio plug-in to demonstrate 
capacitive touch sensing detection 

 

 

5. Application Example Overview 
In the main loop of the application example, the following processing is performed: 

• The global flag used to determine if the rm_touch middleware is ready to be processed is checked 

o If the flag is set (ready to process) 

 The global flag is reset to 0 

 A call to the rm_touch middleware processes data from the previous completed 
scan, updates needed data, then starts the next touch scan process 

 A call to the rm_touch middleware populates a user created global variable with the 
binary determination of a touch on the sensor board 

A code listing of the completed application example is in “15. qe_touch_sample.c (Example of Using a 
Software Timer)” for review. 
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6. From Starting Capacitive Touch Application Development to Adding Modules 
6.1 Creating a new Project 
This section describes how to create a new project using the e2 studio. 

 

1. On the PC start the IDE (e2 studio) using the Windows -> Start menu or the e2 studio icon on the 
desktop. When the dialog appears, create the Workspace at anywhere. 

 

2. Start a new project by clicking File->New->C/C++ Project. 
 

3. At the dialog box that opens, select “Renesas RL78” and highlight with a single-click “Renesas CC-
RL C/C++ Executable Project”, then click [Next]. 

 

4. In the next dialog box, enter a Project name-this can be any name desired. The example here uses 
“Capacitive_Touch_Project_Example”. When complete, click [Next]. 
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5. In the next dialog box, ensure the following is selected: 

• Language: C 

• Toolchain: Renesas CC-RL 

• Toolchain Version: v1.15.00 

• Target Board: Custom 

• Target Device: R7F100GSNxFB (Refer to Figure 6-2 for the device selection method.) 

• Configurations: Check “Create Hardware Debug Configuration”, 

                          then select “E2 Lite (RL78)” from the pulldown menu. 

 

 

Figure 6-1  Toolchain, Device, and Debug Setting 
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To select the target device, click […] next to the “Target Device” field. Select the device from the list shown in 
the "Device Selection" window. 

 

 

Figure 6-2  Target Device Selection 
 

When performing operation checks using the RSSK of other RL78 products, select the target device as 
follows. 

• RL78/G22 (Model No. RTK0EG0042S01001BJ): R7F102GGExFB 
• RL78/L23 (Model No. RTK0EG0063S01001BJ): R7F100LPLxFB 
• RL78/G16 (Model No. RTK0EG0047S01001BJ): R5F121BCxFP 

 

6. After completing your selections, click [Next]. 

 
7. When the next dialog box appears, check “Use Smart Configurator”, then click [Finish]. 

 

8. When the settings are completed, the Smart Configurator perspective will appear in the e2 studio 
default window. The new project is now created and ready for configuration. 
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6.2 Adding Modules with the Smart Configurator 
This section describes how to add source files of the necessary modules using the Smart Configurator. 

 

1. Select the [Clocks] tab at the lower-middle of e2 studio and display the clock tree for the RL78 MCU. 

 

 

Figure 6-3  [Clocks] tab Selection 
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2. This application example uses the MCU in the high-speed mode (HS mode) with operation voltage 
between 2.7V to 5.5V. Select the appropriate “Operation mode” as shown in the figure below. 

 

 

Figure 6-4  Operating Mode and EVDD Setting 
 

[Reference information] 
When checking operation with other MCU,  
whether or not EVDD settings exist depends on the MCU used. 

 

 

3. The setting of the clock configuration (default setting) that is used for this application note is shown 
below. 

 

 

Figure 6-5  Clock Configuration (1) 
 

4. Uncheck “XT1 oscillator” as shown below. 

 

 

Figure 6-6  Clock Configuration (2) 
 

  

Uncheck 
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5. Move to the [System] tab by selecting it at the bottom of the pane. 

 

 
 

 

Figure 6-7  [System] tab Selection 
 

6. Select ‟Use emulator” and “E2 Lite” and uncheck ‟Use security ID”, as shown in the figure below. 

 

 

Figure 6-8  System Configuration 
 

 

  

Uncheck 
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7. Move to the [Components] tab by selecting it at the bottom of the pane. 

 

 
 

 

Figure 6-9  [Components] tab Selection 
 

8. Add the SIS modules and components to the project.  

Click the “Add component” button (marked with red square in Figure 6-10) and select components to 
be added from the list. 

 

 

Figure 6-10  Add Components (1) 
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9. The “New Component” dialog box appears with the list of available modules to add to the project. 

 

 

Figure 6-11  “New Component” Dialog Box 
 

10. If you are using SIS (Software Integration System) modules for the first time, download the modules 
using steps (1) to (4) in Figure 6-12 to Figure 6-14 below. If they have already been installed, skip 
this step. 

 

 

Figure 6-12  Download SIS Modules Link 
 

  

(1) 
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Figure 6-13  Select Region 
 

 

Figure 6-14  Download SIS Modules 
 

Note: If the TOUCH module or CTSU module does not appear in the above dialog box for downloading, 
download them by using the procedure below. 
Download the modules from the Renesas Web site and use the procedures described on the site 
to add the files to the folder for storing the downloaded SIS modules.  

 
For the web pages of the individual modules and how to download and display the modules in the 
dialog box, refer to the following. 

 
• Web pages for downloading the CTSU module and TOUCH module 

RL78 Family CTSU Module Software Integration System 
RL78 Family CTSU Module Software Integration System Rev.x.xx - Sample Code 

 
RL78 Family TOUCH Module Software Integration System 
RL78 Family TOUCH Module Software Integration System Rev.x.xx - Sample Code 

 
• How to download and use the modules 

How to Download and Use a SIS Module 
  

(2) 

(3) 
check 

(4) 

https://www.renesas.com/en/document/scd/rl78-family-ctsu-module-software-integration-system-sample-code?language=en&r=1496636
https://www.renesas.com/en/document/scd/rl78-family-touch-module-software-integration-system-sample-code?language=en&r=1496636
https://en-support.renesas.com/knowledgeBase/20977342
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11. Select the components shown in the figure below in the Smart Configurator. 

 

 

 

 

Figure 6-15  Software Component Settings (1) 
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12. Specify the resources for the selected components. The settings for the application example are 
shown below. 

 

 

Figure 6-16  Component Resource Settings (1) 
 

13. Components are added as shown below. 

 

  

Figure 6-17  Software Component Settings (after components added) 
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6.2.1 Setting the CTSU Component 
Click on the "r_ctsu" module and enable the TSxx pins to be used by this sample application. This 
application example will assign the two buttons (TS05 and TS06). 

Click the following pins in the Configure pane so they can be used in the project. 

• TSCAP Pin 
• TS05 Pin 
• TS06 Pin 

 

For the correspondence between the TS pins and touch sensors, refer to the user’s manual of the target 
board you are using. 

 

 

 

Figure 6-18  Enabling the TSCAP Pin and TS Pins to be Used by the Application 
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Note:  The TSxx pins that are not being used by the touch application are recommended to be setup 
such that they are driven to low-level output. In the case of CTSU2, If the TSxx pin that is not 
being used in the touch application is enabled by checking "□ Used", the TSxx pin is set to 
low-level output as non-measurement pin. When actually designing your circuit, make sure the 
design includes sufficient pin processing and meets electrical characteristic requirements. 

 

 

Figure 6-19  Enabling the TS Pins Not to be Used by the Application 
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6.2.2 Setting the Touch Component 
Use the default setting as is. 

 

 

Figure 6-20  Touch Component Setting 
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6.2.3 Setting the PORT Component 
Configure the port settings. In this section, configure the settings for unused pins. 

 

1. The ports that are not being used by the touch application are recommended to be setup such that 
they are driven to low-level output at startup. Click the “Config_PORT” module, then click the 
PORT0 checkbox. 

 

Note:  Only one port is setup here as an example of the usage. When actually designing your circuit, 
make sure the design includes sufficient pin processing and meets electrical characteristic 
requirements. 

 

 

Figure 6-21  Component Setting (Port selection tab) 
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2. Select the [PORT0] tab and select “Out” for P07. The tab should look like the picture below. 

 

 

Figure 6-22  PORT Component Setting (PORT0 tab) 
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6.2.4 Setting the LVD Component 
Set up the user option byte for voltage detector 0 (LVD0). 

Click on the "Config_LVD0" module and specify the operating mode and voltage to be detected.  

Set the reset generation level (VLVD0) to 2.62 V. 

 

 

Figure 6-23  Setting the LVD Component (LVD0) 
 

 

6.2.5 Setting the BSP Component 
Click on the "r_bsp" module and check that “Initialization of peripheral functions by Code 
Generator/Smart Configurator” is set to "Enable". 

 

 

Figure 6-24  Setting r_bsp 
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6.3 Generating Code 
Click the ‟Generate Code” icon   located on the top right of the Smart Configurator to generate the code 
for components necessary for the project. This completes the process for adding components to the project. 

 

 

Figure 6-25  “Generating Code” icon Selection 
 

 

Note:  If the settings for on-chip debugging or option bytes have been changed, the following 
message may appear. Confirm the changes and click on the [OK] button. 

 

 

Figure 6-26  Confirm Linker Option Change 
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7. [Additional function] Setting the serial communication monitor using UART (1/3) 
 

Note:  Monitoring touch performance for touch applications can be confirmed by communication via 
the OCD (On-Chip Debugging) emulator. However, RL78 family case, monitoring performance 
is limited by the OCD function of the RL78 family. 
On the other hand, monitoring touch performance can also be achieved via serial 
communication. Therefore, if you want to monitor smoothly, please add the monitoring 
function via serial communication (This is the recommended setting.). 

 

Chapters 7, 12 and 14 (including this chapter) shown below describe setting the serial communication 
monitor using UART. 
• “7.  [Additional function] Setting the serial communication monitor using UART (1/3)” 
• “12.  [Additional function] Setting the serial communication monitor using UART (2/3)” 
• “14.  [Additional function] Setting the serial communication monitor using UART (3/3)” 

 

 

7.1 Setting the Touch Component (for serial communication monitoring) 
In the [Components] tab, select the “rm_touch” module, set “Support QE monitor using UART” to “Enable” 
and “UART channel” to “UARTA1” as shown below. 

 

 

Figure 7-1  Touch Component Setting (for serial communication monitoring) 
 

Note:  The UART channels and ports used by this tool depend on your target board. 
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7.2 Setting the UART Communications Component 
1. Click the “Add component” button (marked with red square in Figure 7-2). 

 

 

Figure 7-2  Add Components (2) 
 

2. Click the “UART Communication” module and click [Next] in the lower part of that open dialog box. 

 

 

Figure 7-3  Software Component Settings (2) 
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3. Set “Operation” mode to “Transmission/reception”, “Resource” to “UARTA1”, and click [Finish] in 
the lower part of that open dialog box. 

 

 

Figure 7-4  Component Resource Settings (2) 
 

Note:  The UART channels and ports used by this tool depend on your target board. 
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4. In the [Components] tab, select the “Config_UARTA1” module.  

Set the “operation clock” to “fSEL/8” and “fSEL clock select fIHP”, select “Continuous transmit by 
interrupt”, and the transfer rate setting to “153600” (bps).  

 

 

Figure 7-5  Setting the UART Communications Component (UARTA1) 
 

Note:  The UART channels and ports used by this tool depend on your target board. 
            When using UARTx instead of UARTAx, refer to Note 2 on the following pages.  
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Note1.     Depending on the version of the Smart Configurator, an error may occur regarding the 
transfer rate setting. If this error occurs, change the program in the red frame below to set 
the transfer rate after generating the code. 

 

 

Figure 7-6  Config_UARTA1.c  
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Note2.     The UART channels and ports used by this tool depend on your target board. For example, 
when using UART1, the settings are different as shown in the image below. 

 

  

Figure 7-7  Setting the UART Communications Component (UART1 Transmission) 
 

  

Figure 7-8  Setting the UART Communications Component (UART1 Reception)  
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5. Move to the [Pins] tab by selecting it at the bottom of the pane. 

 

 

Figure 7-9  [Pins] tab Selection 
 

6. Assign RxDA1 function to P33 and TxDA1 function to P34. 

 

 

Figure 7-10  Assigning Pins to the UART Channel (UARTA1) 
 

Note:  The UART channels and ports used by this tool depend on your target board. For example, 
when using UART1, the settings are different as shown in the image below. 

 

 

 

Figure 7-11  Assigning Pins to the UART Channel (UART1) 
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7. Click the ‟Generate Code” icon   located on the top right of the Smart Configurator to generate 
the code for components necessary for the project. 

 

 

Figure 7-12  “Generating Code” icon Selection (2) 
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8. Creating the Capacitive Touch Interface 
1. From the e2 studio IDE, use Renesas Views -> Renesas QE -> CapTouch Workflow (QE) to open 

the main perspecitve for configuring capacitive touch to the project. 

 

 

Figure 8-1  Cap Touch Workflow (QE) Selection 
 

Note:  The label on the selection button differs depending on the version of QE. 
For versions earlier than QE V3.1.0, select [CapTouch Main (QE)]. 
For versions QE V3.2.0 or later, select [CapTouch Workflow (QE)]. 

 

2. [CapTouch Workflow (QE)] pane, “Select a Project” to configure the touch interface for by using 
the pull-down tab and selecting the “Capacitive_Touch_Project_Example” project as shown below. 

 

 

Figure 8-2  Project Selection 
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3. Select [Create a new configuration] from the pulldown menu in “Prepare a Configuration” to 
generate a new touch interface configuration. 

 

 

Figure 8-3  Create a new configuration 
 

4. “Create Configuration of Touch Interfaces” window opens, providing an area to layout the touch 
interface.  

 

 

Figure 8-4  Create Configuration of Touch Interfaces (1) 
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5. Select [Button] from “Touch I/F” on the right side of in the "Create Configuration of Touch 
Interfaces" window. Add two buttons to the layout area. 

Press [Esc] on your keyboard to finish adding the touch interface. The layout should now look like 
the figure below. 

 

 

Figure 8-5  Create Configuration of Touch Interfaces (2) 
 

6. Double click “Button00” to display the “Setup Touch Interface” dialog box. In this case, using the 
pull-down, select TS06 as the touch sensor to assign to this button. 

 

 

Figure 8-6  Create Configuration of Touch Interfaces (3) 
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7. Perform the same operation as the previous step for Button01 and assign it to TS05. The canvas 
should look similar to below. Note also, the indication of a configuration error will go away once all 
assignment are made properly and correspond to the enabled channels in the Smart Configurator. 

 

 

Figure 8-7  Create Configuration of Touch Interfaces (4) 
 

8. Click [Create] in the “Create Configuration of Touch Interface” window.  

This completes the touch interface settings. 

 

 

Figure 8-8  Create Configuration of Touch Interfaces (5) 
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9. Click the hammer icon  on the top left in e2 studio to build the project.  

Confirm that there is no error displayed in the “Console” window.  

This completes the creation of the capacitive touch interface. 

 

 

Figure 8-9  Project Build  
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9. Changing the Debug Configuration for Capacitive Touch Sensor Tuning  
The debug configuration needs to be changed so that the tuning kernel can be downloaded to the MCU RAM 
after the debug session is started. 

 

1. Click ▼ next to  and select ‟Debug Configurations” from the pulldown menu. 

 

 

Figure 9-1  Select “Debug Configurations” 
 

2. Click “Debug Configuration (e.g., xxxxx HardwareDebug)” on the panel that appears, and select the 
[Debugger] tab and [Connection Settings] tab. For this application example, the power for the 
target board is supplied from the emulator power supply. Ensure “Power Target From The 
Emulator (MAX 200mA)” and “Supply Voltage [V]” are set as shown in the red frame below. 

 

 

Figure 9-2  Debug Configuration (E2 Lite) Settings 
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Note1.     In the application example, power is supplied to the target board from the emulator for easy 
confirmation of the operation. The power can also be supplied to the target board via E2 
emulator Lite from the USB port on the PC, however we recommend using power generated 
by the target board. 

 

Note2.     Available debugging methods vary depending on the specifications of the target board. Set 
up the required items by selecting “Debug hardware:” according to the debug method you 
are using.  
For example, COM port debugging requires a different setting. 

 

 

Figure 9-3  Debug Configuration (COM port) Settings 
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3. Select the [Debug Tool Settings] tab. Set ‟Allow to access by stopping execution while running” 
under ‟Memory” to ‟Yes”. 

 

 

Figure 9-4  Debug Tool Settings 
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4. Select the [Startup] tab. Confirm that “Set breakpoint at:” and ‟Resume” are selected as shown in 
the figure below, then click [Apply] and [Close]. This completes the debug configuration for tuning. 

 

 

Figure 9-5  Runtime Options Settings 
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10. Capacitive Touch Sensor Tuning with QE for Capacitive Touch 
This section describes how to tune the project using QE for Capacitive Touch. 

 

1. Click [Start Tuning] in [CapTouch Workflow (QE)] to start automatic tuning. 

 

Note:  In the application example, power is supplied to the target board from the emulator for easy 
confirmation of the operation. The power can also be supplied to the target board via E2 
emulator Lite from the USB port on the PC, however we recommend using power generated by 
the target board for tuning. 

 

 

Figure 10-1  Start Automatic Tuning 
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2. Set the same value as the voltage [V] supplied to the MCU as shown below, and click [OK]. 

 

 

Figure 10-2  Setting the Voltage Value Supplied to MCU (tuning setting) 
 

Note:  In this application example, power is supplied from the E2 emulator Lite. Therefore, the “MCU 
power supply voltage (VDD) [V]” is 3.3 V. 

 

 

3. When the debug session is started, e2 studio may display the message to switch to the debug 
perspective. If the message is displayed, check [Remember my decision(R)], then click [Switch] to 
continue the debug session and automatic tuning for QE for Capacitive Touch. 

 

 

Figure 10-3  Confirm Perspective Switch 
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4. The following message will appear. Click [Yes]. 

 

 

Figure 10-4  Confirmation of Power Settings for Target System 
 

5. Automatic tuning for QE for Capacitive Touch is started. Continually confirm the “Automatic Tuning 
Processing” dialog box that guides the tuning process.  

The following is an example of the dialog box. Normally, the initial tuning processing will not require 
any action on the part of the user. 

 

 

Figure 10-5  ‟Automatic Tuning Processing” Dialog Box (during initial tuning process) 
 

The dialog box as shown below is displayed after several steps in the process. At this point, touch 
sensitivity in the tuning processing is measured. Touch the sensor (Button01/TS05) indicated in the 
dialog box with normal pressure. When touching the sensor, the bar graph increases to the right 
and the number indicating the touch count value increases. Press any key on your PC keyboard 
while touching the sensor to confirm the measurement. 

 

 

Figure 10-6  ‟Automatic Tuning Processing” Dialog Box (while measuring touch sensitivity) 
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6. Repeat the same procedure for Button00/TS06. 

 

7. When the tuning is completed, the following dialog box appears showing the threshold values. These 
threshold values are used for touch event judgement in the middleware. 

 

 

Figure 10-7  Tuning Results Display 
 

8. Click [Continue the Tuning Process] in the displayed dialog box. The tuning process finishes and 
the target board and debugging session are disconnected. The process then goes back to 
[CapTouch Workflow (QE)]. 

 

 

Figure 10-8  Continue the Tuning Process 
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9. Click [Display Tuning Result] in [CapTouch Workflow (QE)] to display [CapTouch Tuning Result 
(QE)] and check the detailed tuning results. 

 

 

Figure 10-9  CapTouch Tuning Result (QE) 
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10. Click [Output Parameter Files] as shown below to output the tuned parameter files. 
 

 

Figure 10-10  Output Parameter Files 
 

11. Confirm that qe_touch_config.c, qe_touch_config.h, and qe_touch_define.h have been added in 
the “Project Explorer” window.  

These files include the tuning information required to enable touch detection using the driver. 

 

 

Figure 10-11  Tuning Parameter File Output 
 

12. Click  on the top left of e2 studio to build the project. In the “Console” window, confirm that no 
error has occurred during the build. 

This completes the tuning of the capacitive touch sensor using QE for Capacitive Touch. 
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11. Adding API Call for rm_touch Middleware 
This section describes how to add the API call for the rm_touch middleware to the project and enable 
capacitive touch control. 

 

1. Click [Show Sample] in [CapTouch Workflow (QE)] to implement the program that scans the touch 
sensor. 

 

 

Figure 11-1  Sample Code Example Display 
 

2. The “Show Sample Code” window opens and displays the sample code. Click [Output to a File] and 
[OK] to output the sample code. 

 

 

Figure 11-2  Sample Code Output to File  
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3. Confirm that “qe_touch_sample.c” file is generated in “Project Explorer”. 

 

 

Figure 11-3  QE Output Code (qe_touch_sample.c) Generation Confirmation 
 

4. Open “Capacitive_Touch_Project_Example.c”. 

 

 

Figure 11-4  Select Capacitive_Touch_Project_Example.c 
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5. Add codes “void qe_touch_main(void);” and “qe_touch_main();” (marked with red in the figure) 
into the “Capacitive_Touch_Project_Example.c” file to call the qe_touch_main() function form the 
main() function. 

 

 

Figure 11-5  Set Call for qe_touch_main() Function 
 

6. Click the hammer icon   on the top left in e2 studio to build the project.  

Confirm that there is no error displayed in the “Console” window.  

This completes all the needed code modifications required for this simple application example. 
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12. [Additional function] Setting the serial communication monitor using UART (2/3) 
 

Note:  Monitoring touch performance for touch applications can be confirmed by communication via 
the OCD (On-Chip Debugging) emulator. However, RL78 family case, monitoring performance 
is limited by the OCD function of the RL78 family. 
On the other hand, monitoring touch performance can also be achieved via serial 
communication. Therefore, if you want to monitor smoothly, please add the monitoring 
function via serial communication (This is the recommended setting.). 

 

Chapters 7, 12 and 14 (including this chapter) shown below describe setting the serial communication 
monitor using UART. 
• “7.  [Additional function] Setting the serial communication monitor using UART (1/3)” 
• “12.  [Additional function] Setting the serial communication monitor using UART (2/3)” 
• “14.  [Additional function] Setting the serial communication monitor using UART (3/3)” 

 

1. Open the “Config_UARTA1_user.c” file. 

 

 

Figure 12-1  Select Config_UARTA1_user.c  
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2. Add the code “extern void touch_uart_callback(uint16_t event);” in the red frame to 
Config_UARTA1_user.c file as shown in the image below. 

 

 

Figure 12-2  Config_UARTA1_user.c (1/3) 
 

3. Add the code “touch_uart_callback(0);” in the red frame to Config_UARTA1_user.c file as shown 
in the image below. 

 

 

Figure 12-3  Config_UARTA1_user.c (2/3) 
 

4. Add the code “touch_uart_callback(1);” in the red frame to Config_UARTA1_user.c file as shown 
in the image below. 

 

 

Figure 12-4  Config_UARTA1_user.c (3/3) 
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5. Click the hammer icon   on the top left in e2 studio to build the project.  

Confirm that there is no error displayed in the “Console” window.  

 

 

13. Monitoring Touch Performance using e2 studio Expressions Window and QE for 
Capacitive Touch 

1. Start a Debug session by clicking the Bug icon  in the upper left-hand corner of e2 studio. A 
Debug session will commence. 

 

 

Figure 13-1  Debug icon Selection 
 

2. The debugger will stop at the main() function call.  

 

3. Open the declaration of qe_touch_main() function. 

 

 

Figure 13-2  “Open Declaration” Selection 
 

  

Right-click 
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4. Scroll down in the qe_touch_sample.c file to the RM_TOUCH_DataGet() function in the while 
(true) loop. Add the variable button_status to the expressions window. 

 

 

Figure 13-3  “Add Watch Expression” Selection 
 

5. Enable Real-time Refresh for variables added to the “Expressions” window. 

 

 

Figure 13-4  “Real-time Refresh” Selection 
 

  

Right-click 

Right-click 
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6. Check that “Real-time Refresh” for variable is enabled. 

 

 

Figure 13-5  Check the enabled setting for “Real-time Refresh” 
 

7. Click the “Resume” button located approximately of the e2 studio menu bar to continue code 
execution. 

 

 

Figure 13-6  “Resume” button Selection 
 

8. Press TS05 on the board, which was configured as Button01 in Chapter “8.  Creating the 
Capacitive Touch Interface” of this application guide. When pressed, a ‘1’ will appear for 
button_status in the Expression window, indicating a binary indication of touch. 

 

 

Figure 13-7  Check “button_status” 
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9. From [CapTouch Workflow (QE)] pane, click “Select a Connection Method” under “Monitoring” 
and select [Emulator]. 

 

 

Figure 13-8  Select a Connection Method (Emulator Connection) 
 

10. Click “Start Monitoring (Emulator)” and select “Show Views”. 

 

 

Figure 13-9  “Show Views” Selection (Emulator Connection) 
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11. It may be necessary to drag the pane up for better viewing, however you should see the “CapTouch 
Board Monitor (QE)” pane appear like the image below. 

 

 

Figure 13-10  “CapTouch Board Monitor (QE)” (Emulator Connection) 
 

12. Click the [Enable Monitoring] button. The dialog text will change to “Monitoring: Enabled”. 

 

 

Figure 13-11  [Enable Monitoring] Selection (Emulator Connection) 
 

13. Touch the button TS06 on the target board. The “CapTouch Board Monitor (QE)” will show a touch 
with a finger image on the button like the below image. 

 

 

Figure 13-12  Touch Status Display (1) 
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14. To see a graphical representation of the ‘touch counts’ from the board, use the [CapTouch Status 
Chart (QE)]. 

 

 

Figure 13-13  “CapTouch Status Chart (QE)” (1) 
 

15. Using the pulldown, select “Button00 @ config01”. 

 

 

Figure 13-14  Touch I/F Selection 
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16. The graph will begin to display running values. Touch TS06 on the board and you should see the 
‘touch counts’ show as a step change on the running graph. The GREEN line is the touch 
‘Threshold’, which the middleware uses to determine whether a button is actuated/touched. The 
RED BELT at the bottom of the graph is a visual indication to the user that the ‘touch counts’ have 
crossed above the threshold and a touch is detected. 

 

 

Figure 13-15  Graph of the Touch Counting Value (1) 
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Note:  Measure the Signal-to-Noise Ratio (SNR) values as required. 
When measuring the SNR value, perform steps 17 to 20. 
 

17. Click on [Start Data Collection] on the [CapTouch Status Chart (QE)]. 
 

 

Figure 13-16  [Start Data Collection] button 
 

18. Make settings for data collection as shown in the figure and click on [Start Data Collection]. 
Do not touch the sensor while collection of data in the touch-off state is in progress. The green bar 
indicates progress in data collection. When the green bar reaches the right end, the ratio of data 
collection is 100% so data collection in the touch-off state is completed. 

 

  
 
 

 

Figure 13-17  Starting Data Collection (Touch-off State) 
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19. Collect data in the touch-on state in the same way. Make sure that one of your fingers is touching the 
sensor then click on [Start Data Collection]. When the green bar reaches the right end, data 
collection in the touch-on state is completed.  

 

 
 
 

 

Figure 13-18  Starting Data Collection (Touch-on State) 
 

20. After data collection is completed, the SNR value will be displayed. 
 

 

Figure 13-19  SNR Value 
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21. Display graphs of touch counting values for multiple touch sensors in the multi-status chart. 

Select the touch sensors for which values are to be displayed on the [CapTouch Multi Status Chart 
(QE)] in the lower left part of the QE window. 

 

 

Figure 13-20  CapTouch Multi Status Chart (QE) 
 

22. If you will check and adjust the touch parameters, use the “CapTouch Parameters (QE)”. 
 

 

Figure 13-21  Adjusting Parameters  

From left to right 

- Enable Monitoring  

- Display in Advanced Mode 

- Read Value from the Target Board 

- Write Value to the Target Board 

- Enable Auto Writing 

- Output Parameter Files 

A description is displayed for 
the selected touch parameter. 

Touch Parameters 

Select the touch interface. 

Select the touch interface. 
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23. If you will finish monitoring, click the [Enable Monitoring] button. The dialog text will change to 
“Monitoring: Disabled”. 

 

 

Figure 13-22  Disable monitoring (1) 
 

24. If you will finish the debug session, click the “Terminate” icon to end the debug session. 

 

 

Figure 13-23  “Terminate” icon 
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14. [Additional function] Setting the serial communication monitor using UART (3/3) 
 

Note:  Monitoring touch performance for touch applications can be confirmed by communication via 
the OCD (On-Chip Debugging) emulator. However, RL78 family case, monitoring performance 
is limited by the OCD function of the RL78 family. 
On the other hand, monitoring touch performance can also be achieved via serial 
communication. Therefore, if you want to monitor smoothly, please add the monitoring 
function via serial communication (This is the recommended setting.). 

 

Chapters 7, 12 and 14 (including this chapter) shown below describe setting the serial communication 
monitor using UART. 
• “7.  [Additional function] Setting the serial communication monitor using UART (1/3)” 
• “12.  [Additional function] Setting the serial communication monitor using UART (2/3)” 
• “14.  [Additional function] Setting the serial communication monitor using UART (3/3)” 

 
1. Connect the target board to the PC via serial connection (UART / USB). 

 
2. Run the touch application program on the target board. 

 

3. Open the [CapTouch Workflow (QE)] pane. Ensure the project folder 
(Capacitive_Touch_Project_Example) and the tifcfg file 
(Capacitive_Touch_Project_Example.tifcfg) are set as shown below. 

 

 
 
 

 

Figure 14-1  Selecting the project and touch interface configuration 
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4. Click “Select a Connection Method” under “Monitoring” and select [Serial]. 
 

 

Figure 14-2  Select a Connection Method (Serial Connection) 
 

5. Click “Start Monitoring (Serial)” under “Monitoring,” set the “Baud rate” to “153600” (bps), and click 
the [Connect] button. 

 

 

Figure 14-3  Serial Connection 
 
Note:  For the baud rate (bps) setting value, use the baud rate (bps) set in step 4 of chapter "7. 

[Additional function] Setting the serial communication monitor using UART (1/3)". 
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6. When serial connection is executed, the following message will appear in the console window. Then 
select [Show Views]. 

 

 

Figure 14-4  “Show Views” Selection (Serial Connection) 
 

7. [CapTouch Board Monitor (QE)] pane will appear as shown below. 
 

  

Figure 14-5  “CapTouch Board Monitor (QE)” (Serial Connection) 
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8. Click the [Enable Monitoring] button. The dialog text will change to “Monitoring: Enabled”. 

 

 

Figure 14-6  [Enable Monitoring] Selection (Serial Connection) 
 

9. Touch the button TS06 on the target board. The CapTouch Board Monitor (QE) will show a touch 
with a finger image on the button like the below image. 

 

 

Figure 14-7  Touch Status Display (2) 
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10. To see a graphical representation of the ‘touch counts’ from the board, use the CapTouch Status 
Chart (QE). Using the pulldown, select Button00 @ config01. 

 

 

Figure 14-8  “CapTouch Status Chart (QE)” (2) 
 

11. The graph will begin to display running values. Touch TS06 on the board and you should see the 
touch count value show as a step change on the running graph. 

 

 

Figure 14-9  Graph of the Touch Counting Value (2) 
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12. If you will finish monitoring, click the [Enable Monitoring] button. The dialog text will change to 
“Monitoring: Disabled”. 

 

 

Figure 14-10  Disable monitoring (2) 
 

13. If you will finish serial connection, click the [Disconnect] button to disconnect from the serial port. 

 

 
 
 

 

Figure 14-11  [Disconnect] button Selection (Serial Connection) 
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15. qe_touch_sample.c (Example of Using a Software Timer) 
The sample program output from QE for Capacitive Touch is shown below. 

 

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

* Copyright (c) 2020 - 2025 Renesas Electronics Corporation and/or its affiliates 

* 

* SPDX-License-Identifier: BSD-3-Clause 

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

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

* File Name    : qe_touch_sample.c 

* Description  : Main Program for RL78 

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

#include "qe_touch_config.h" 

 

 

#define TOUCH_SCAN_INTERVAL_EXAMPLE (20 * 1000)    /* microseconds */ 

 

void R_CTSU_PinSetInit(void); 

void qe_touch_main(void); 

void qe_touch_delay(uint16_t delay_us); 

 

 

uint64_t button_status; 

#if (TOUCH_CFG_NUM_SLIDERS != 0) 

uint16_t slider_position[TOUCH_CFG_NUM_SLIDERS]; 

#endif 

#if (TOUCH_CFG_NUM_WHEELS != 0) 

uint16_t wheel_position[TOUCH_CFG_NUM_WHEELS]; 

#endif 

 

 

void qe_touch_main(void) 

{ 

    fsp_err_t err; 

 

    BSP_ENABLE_INTERRUPT(); 

 

    /* Initialize pins (function created by Smart Configurator) */ 

    R_CTSU_PinSetInit(); 

 

 

 

    /* Open Touch middleware */ 

    err = RM_TOUCH_Open (g_qe_touch_instance_config01.p_ctrl, g_qe_touch_instance_config01.p_cfg); 

    if (FSP_SUCCESS != err) 

    { 

        while (true) {} 

    } 
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    /* Main loop */ 

    while (true) 

    { 

 

 

        /* for [CONFIG01] configuration */ 

        err = RM_TOUCH_ScanStart (g_qe_touch_instance_config01.p_ctrl); 

        if (FSP_SUCCESS != err) 

        { 

            while (true) {} 

        } 

 

        while (0 == g_qe_touch_flag) {} 

        g_qe_touch_flag = 0; 

 

        err = RM_TOUCH_DataGet (g_qe_touch_instance_config01.p_ctrl, &button_status, NULL, NULL); 

        if (FSP_SUCCESS == err) 

        { 

            /* TODO: Add your own code here. */ 

        } 

 

 

 

        /* FIXME: Since this is a temporary process, so re-create a waiting process yourself. */ 

        qe_touch_delay (TOUCH_SCAN_INTERVAL_EXAMPLE); 

    } 

} 

 

void qe_touch_delay(uint16_t delay_us) 

{ 

    uint32_t i; 

    uint32_t loops_required; 

    uint16_t clock_mhz; 

 

    clock_mhz = (uint16_t) (R_BSP_GetFclkFreqHz () / 1000000); 

    if (0 == clock_mhz) 

    { 

        clock_mhz = 1; 

    } 

 

    loops_required = ((uint32_t) delay_us * (uint32_t) clock_mhz); 

    loops_required /= 20; 

    for (i = 0; i < loops_required; i++) 

    { 

        BSP_NOP(); 

    } 

} 
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16. [Practical applications] Touch Measurement by Hardware Timer 
This section describes an example of an implementation with the use of a hardware timer to generate the 
cycles of touch measurement. This example uses the interval timer function of the 32-bit interval timer in 8-bit 
counter mode. This example also provides a function for checking the touch sensor operation by turning an 
LED on the target board on or off according to the results of judging the state of touching of a sensor (a 
button). Specifically, LED1 is turned on when a finger touches touch sensor 1 (TS_B1: Button00/TS06) or 
touch sensor 2 (TS_B2: Button01/TS05) and the result of judgment becomes detection of the touch-on state. 

Make the settings described in the following section in addition to the settings described in “6. From Starting 
Capacitive Touch Application Development to Adding Modules” to “15. qe_touch_sample.c (Example of 
Using a Software Timer)”. 

 

16.1 Using the Smart Configurator to Make Settings (Hardware Timer) 
1. Select the [Clocks] tab in the Smart Configurator view and set up the clock to be used for touch 

measurement cycles as shown below. 

 

 

Figure 16-1  Setting the Clock (For Hardware Timer) 
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2. Select the “Interval Timer” module in the Software Component Selection and click [Next] at the 
bottom of the dialog box. 

 

 

Figure 16-2  “Interval Timer” module Selection (For Hardware Timer) 
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3. Set the interval timer configuration as shown below, and click [Finish] in the lower part of that open 
dialog box. 

 

 

Figure 16-3  “Interval Timer” module Resource Settings 
 

4. Set the interval timer as shown below. 

 

 

Figure 16-4  Config_ITL000 Setting 
 

 

  

Uncheck 
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5. Set the port to be used for turning on/off the LED for operation check as shown below. 

 

 
 
 

 

Figure 16-5  PORT Component Setting (For LED lighting) 
 

6. Click the ‟Generate Code” icon   located on the top right of the Smart Configurator to generate 
the code for components necessary for the project. 

 

 

Figure 16-6  “Generating Code” icon Selection (3) 
 

7. For an example of program implementation, please refer to "16.3  qe_touch_sample.c (Example of 
Using a Hardware Timer)". 
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16.2 Flowcharts (Example of Using a Hardware Timer) 
Figure 16-7 and Figure 16-8 show flowcharts of the touch measurement control processing with the use of a 
hardware timer. 

 

 

Figure 16-7  Touch Measurement Control Processing with the Use of a Hardware Timer (1/2) 
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Figure 16-8  Touch Measurement Control Processing with the Use of a Hardware Timer (2/2) 
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16.3 qe_touch_sample.c (Example of Using a Hardware Timer) 
The following sample code is an example of implementing touch measurement using a hardware timer. 

The code shown in red below is being added to the code automatically generated by QE. 

 

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

* Copyright (c) 2020 - 2025 Renesas Electronics Corporation and/or its affiliates 

* 

* SPDX-License-Identifier: BSD-3-Clause 

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

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

* File Name    : qe_touch_sample.c 

* Description  : Main Program for RL78 

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

#include "qe_touch_config.h" 

#include "Config_ITL000.h" 

 

void R_CTSU_PinSetInit(void); 

void qe_touch_main(void); 

 

uint64_t button_status; 

#if (TOUCH_CFG_NUM_SLIDERS != 0) 

uint16_t slider_position[TOUCH_CFG_NUM_SLIDERS]; 

#endif 

#if (TOUCH_CFG_NUM_WHEELS != 0) 

uint16_t wheel_position[TOUCH_CFG_NUM_WHEELS]; 

#endif 

 

void qe_touch_main(void) 

{ 

    fsp_err_t err; 

 

    BSP_ENABLE_INTERRUPT(); 

 

    /* Initialize pins (function created by Smart Configurator) */ 

    R_CTSU_PinSetInit(); 

 

    /* Open Touch middleware */ 

    err = RM_TOUCH_Open (g_qe_touch_instance_config01.p_ctrl, g_qe_touch_instance_config01.p_cfg); 

    if (FSP_SUCCESS != err) 

    { 

        while (true) {} 

    } 

 

    ITLS0 &= ~_01_ITL_CHANNEL0_COUNT_MATCH_DETECTE; 

 

    R_Config_ITL000_Start(); 
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    /* Main loop */ 

    while (true) 

    { 

        while (_00_ITL_CHANNEL0_COUNT_MATCH_NOT_DETECTE == (ITLS0 & _01_ITL_CHANNEL0_COUNT_MATCH_DETECTE)) {} 

        ITLS0 &= ~_01_ITL_CHANNEL0_COUNT_MATCH_DETECTE; 

 

        /* for [CONFIG01] configuration */ 

        err = RM_TOUCH_ScanStart (g_qe_touch_instance_config01.p_ctrl); 

        if (FSP_SUCCESS != err) 

        { 

            while (true) {} 

        } 

 

        while (0 == g_qe_touch_flag) {} 

        g_qe_touch_flag = 0; 

 

        err = RM_TOUCH_DataGet (g_qe_touch_instance_config01.p_ctrl, &button_status, NULL, NULL); 

        if (FSP_SUCCESS == err) 

        { 

 

            /* TODO: Add your own code here. */ 

            if (0 != button_status) 

            { 

                P6_bit.no0 = 0; 

            } 

            else 

            { 

                P6_bit.no0 = 1; 

            } 

        } 

    } 

} 
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17. Documents for Reference 
〇User's Manual 
• RL78/Gxx User's Manual: Hardware 

 RL78/G23 User's Manual: Hardware (R01UH0896) 
• RL78 Family User's Manual: Software (R01US0015) 

(The latest versions of the documents are available on the Renesas Electronics Website.) 
 

〇Technical Updates/Technical Brochures 
(The latest versions of the documents are available on the Renesas Electronics Website.) 

 

〇User's Manual: Development Environment 
• RL78/G23 Capacitive Touch Evaluation System User’s Manual (R12UZ0095) 

(The latest versions of the documents are available on the Renesas Electronics Website.) 
 

〇Application Note 
• Capacitive Sensor Microcontrollers CTSU Capacitive Touch Introduction Guide (R30AN0424) 
• RL78 Family  CTSU Module Software Integration System (R11AN0484) 
• RL78 Family  TOUCH Module Software Integration System (R11AN0485) 

 
• Capacitive Sensor Microcontrollers CTSU Capacitive Touch Electrode Design Guide (R30AN0389) 

 
• RL78 Family Using the standalone version of QE to Develop Capacitive Touch Applications (R01AN6574) 
• RL78 Family Using the Standalone Version of QE to Develop Touch Applications for a Fast Prototyping 

Board (R01AN6741) 
 

• RL78/G23 Capacitive Touch Low Power Guide (SNOOZE Mode Function) (R01AN5886) 
• RL78/G22 Capacitive Touch Low Power Guide (SNOOZE function) (R01AN7413) 

 
• RL78 Family Capacitive Touch Low Power Application Development using SMS (R01AN7261) 
• RL78/G23 Capacitive Touch Low Power Guide (SMS function) (R01AN6670) 
• RL78/G22 Capacitive Touch Low Power Guide (SMS / MEC function) (R01AN6847) 
• (The latest versions of the documents are available on the Renesas Electronics Website.) 
 

 

Website and Support 
• Renesas Electronics Website 

http://www.renesas.com/ 
 
• Capacitive Sensing Unit related page 

https://www.renesas.com/solutions/touch-key 
 

• QE for Capacitive Touch related page 
https://www.renesas.com/qe-capacitive-touch 
 

 

 

 

  

http://www.renesas.com/
https://www.renesas.com/solutions/touch-key
https://www.renesas.com/qe-capacitive-touch
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Revision History 

Rev. Date 
Description 

Page Summary 
1.00 Apr.30.21 - First edition issued 
2.00 Aug.31.21 - Updated the development environment 
2.10 May.20.22 - Updated chapter “7. [Additional function] Setting the serial 

communication monitor using UART (1/3)”. 
Updated chapter “14. [Additional function] Setting the serial 
communication monitor using UART (3/3)”. 
Added chapter “16. [Practical applications] Touch 
Measurement by Hardware Timer”. 

3.00 May.22.23 - Added chapter “18. [Applied Usage] Setting The Automatic 
Judgement (using SMS) and MEC functions”. 

4.00 Aug.27.25 - Updated the development environment 
  - The overall chapter structure, descriptions, figures and tables 

in the application note have been revised to reflect the latest 
development environment  
(The flow of touch application development is the same as in 
previous versions of the application notes). 

  1 Updated "Introduction". 
  - Chapters “1. Overview” to “3. Operation Confirmation 

Environment” have been updated with more detailed 
information on the requirements for developing touch 
applications using this application note. 

  - The section “18. [Applied Usage] Setting The Automatic 
Judgement (using SMS) and MEC functions” described in Rev. 
3.00 has been deleted. 

  83 Updated "17. Documents for Reference". 
 

 

 



 

 

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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