u 2 EN ESAS Application Note
RL78 Family

Using the standalone version of QE to Develop Capacitive Touch Applications

Introduction

This application note describes the steps for creating an example of a capacitive touch sensing application
on the Capacitive Touch Evaluation System for RL78/G23.

This application note is a guide to the development of capacitive touch applications by using a combination
of CS+, the standalone version of the Smart Configurator, and the standalone version of QE for Capacitive
Touch. The standalone version of QE for Capacitive Touch enables development independently of the
device or integrated development environment (IDE) by using serial communications between the PC and
board.

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.

Target Device
RL78/G23
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.
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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.

o Creating a project for using the Capacitive Touch Evaluation System for RL78/G23 by using the
standalone version of Smart Configurator

e Creating, tuning, and monitoring touch interfaces by using the standalone version of QE for Capacitive
Touch

The application note describes the procedures for using the Capacitive Touch Evaluation System for
RL78/G23, but the procedures can also be applied to other devices of the RL78 family that incorporate the
capacitive touch IP.
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2. Operating Environment

Table 2-1 and Table 2-2 list the elements of the environment used in development for this application note.

The sample code attached to this application note was developed with the versions of tools listed in Table
2-1. This application note also supports development with the versions in parentheses () in the table.

The program generated by the standalone version of QE is written to the RL78/G23 and then executed on

CS+ and E2 emulator Lite.

Table 2-1 Operating Environment (Software)

Items Contents Version
Integrated development CS+ for CC V8.14.00
environment (IDE) (V8.09.00 or later)
Compiler CC-RL V1.15.01

(V1.12.00 or later)

Development assistance tool for
capacitive touch sensors

Standalone version of QE for Capacitive
Touch

V4.2.0

Smart Configurator

RL78 Smart Configurator

V1.14.00
(V1.5.00 or later)

Software integration system (SIS)
modules

e Capacitive sensing unit driver (r_ctsu)
e Touch middleware (rm_touch)

V2.20

Caution: 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)".

Table 2-2 Development Environment (Hardware)

Items

Contents

Target MCU

RL78/G23 (R7TF100GSN2DFB)

Target Board

Capacitive Touch Evaluation System

e RL78/G23 CPU Board — RTKOEG0029C01001BJ
e Touch Application Board — RTKOEG0019B01002BJ

Emulators

E2 emulator Lite

Operation of the sample code attached to this application note was verified under the following conditions.

Table 2-3 Conditions for Verifying Operation

Item

Description

Operating voltage

50V

Level of voltage detection by LVDO in reset mode

For rising: 2.67 V typ. (2.59 Vt0 2.75 V)
For falling: 2.62 V typ. (2.54 V t0 2.70 V)

Operating frequency

High-speed on-chip oscillator clock (fiH): 32 MHz

RO1AN6574EJ0200 Rev.2.00
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2.1 Functions 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.

The following shows the main functions of QE for Capacitive Touch.

e Creating touch interface configurations
This allows the visual placement of touch-interface elements such as buttons and assignment of touch
sensors (electrodes) to the elements.

e Tuning
This allows automatic offset and sensitivity tuning of the touch interface.

¢ Monitoring operation and adjusting parameters
This allows monitoring of the operation of the touch interface and the fine adjustment of parameters.

Interface generation Monitoring

function function

ity for {Button01, 1505 @ configni}
essure on the sensor for once. Press any key on the PC keyboard to ace

Figure 2-1 Main Functions of QE for Capacitive Touch
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3.

Configuring the Development Environment

This chapter describes the procedures for installing the development environment and setting up the
hardware.

31

Installing Development Tools

The following tools are used with this sample application.

CS+
Standalone version of Smart Configurator
Standalone version of QE for Capacitive Touch

If these tools have already been installed, skip the procedures in the rest of section 0.

3.1.1 Procedure for Installing the CS+ Integrated Development Environment

1.

2.
3.
4.
5.

Download the installer for the latest version of the CS+ for CC integrated development environment
from the following link.
CS+ IDE and Coding Tool | Renesas

Decompress the downloaded zip file and execute the installer file.
Click on "Begin CS+ Setup".
Check that "Tools for RL78 family" is selected.

After installation has been completed, click on the [Finish] button.

3.1.2 Procedure for Installing the Standalone Version of the Smart Configurator

1.

Download the installer for the latest version of the RL78 Smart Configurator from the following link.
RL78 Smart Conifgurator | Renesas

Execute the downloaded EXE file to start the installer.

After the installer has started, follow the instructions for installation as they appear on the screen.

3.1.3 Procedure for Installing the Standalone Version of QE for Capacitive Touch

1.

Download the installer for the latest version of QE for Capacitive Touch, a development assistance tool
for capacitive touch sensors, from the following link.
QE for Capacitive Touch: Development Assistance Tool for Capacitive Touch Sensors | Renesas

The downloaded zip file contains both the plug-in and standalone versions of QE. Extract the contents
of the zip file and install the standalone version.

Caution: Extract the contents in a location as close as possible to the root of a drive so that the pathname

does not exceed the limit on the number of characters (260) in a pathname for Windows.
Example of a suitable location: Under the "C:\Renesas" folder

Do not specify the Windows folder, the Program Files folder, or a folder that has a name which
includes white space.
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3.2 Hardware Settings

This section describes the hardware settings and connection of the target board. Table 3-1 shows the jumper
settings on the target board for this sample application. Power supply for the target board uses USB. 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 3-1 Jumper Settings on the Board

Jumper Circuit Group Setting Description

JP1 Power supply Pins 1-2 closed Supplies USB power to board USB
JP2 Closed Supplies board device power to MCU
JP3 Pins 1-2 closed Supplies JP1 power to board devices
JP4

QE for Capacitive Touch RL78/G23 CPU Board Touch Application Board

USB(UART/
Power Supply)

Figure 3-1 Connection of Target Board with PC
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4. Procedure for Application Development

This chapter describes how to develop an application.

Follow the steps in the workflow of QE for Capacitive Touch.

Introduction

Interface
generation
function

Monitoring

function

Main| Status Chart| Pad Monitor
Workflow Diagram

1. Preparation

Prepare a project that uses the touch
interfaces.

Development Target

Show the development target

MCU

To Create Project

Create a target project using Smart
Configurator.

Also, Set touch sensors and add the
CTSU driver with SC tool.

To Select a Project Folder

Select a folder that contains the target

project.
To Select a MCU Name

Select a name of the target MCU

2. Configuration

Prepare a touch interface configuration.

To Prepare a Configuration
Select or create a touch interface
configuration.

) To Output Files for Tuning
Output files required for a tuning
process.

(®]
2

1]
™

To Implement Program
Implement a process to call the main
loop for touch in the main() function,

To Build Project

Build the target project using IDE tool.

3. Tuning

QE will automatically perform tuning
processing for each touch sensor.

To Execute Program

Start debugging the target project in
IDE tool and execute the program. The
tuning program written on the target
board will run.

To Start Tuning

Follow instructions in the dialog.
Start Tuning

[] Advanced mode

To Output Parameter Files
Output parameter files from a tuning
result.

Qutput Parameter Files
[ ] Use an external trigger

Use diagnostic code

4. Coding and Monitoring

Implement a program using the touch,
Then, confirm a behavior of touch
interfaces and make fine adjustments.

To Implement Program
Implement a program using the touch
interfaces and build the project.

To Launch Debug
Launch debugging for your target
project and execute the program.

To Connect UART

Enable a monitoring function via serial
communication.

Baud rate 115200

Port Auto v
Connect

To Enable Monitoring
Show monitoring views and enable a
menitoring function.

| Interval 75 [ms] v

Figure 4-1

Procedure for Application Development

Figure 4-1 shows the steps of workflow. Chapter numbers of the Table link to each chapter page. Click each
chapter number of the Table and see how to use it. IDE and Smart Configurator is used for project creation
and coding, build of project, debug.

RO1AN6574EJ0200 Rev.2.00
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Table 4-1 Workflow of Development Using QE for Capacitive Touch

Item Section
Number
Preparation To Create Project Creation of a project by using the IDE 6
Settings made by the Smart Configurator 7
Clock and system 7.2
CTSU driver 7.51
Touch middleware 752
Serial interface (UART) 7.5.3
Voltage detector (LVD) 754
Port functions (PORT) 7.5.5
Board support package 756
Unused pins 7.6
To Select a Project Folder 8.2
To Select an MCU Name
Configuration To Prepare a Configuration 8.3
To Output Files for Tuning
To Implement Program
To Build Project
Tuning To Execute Program 8.4
To Start Tuning
To Output Parameter Files
Coding and Monitoring To Implement Program 8.5
To Launch Debug
To Connect UART
To Enable Monitoring
RO1AN6574EJ0200 Rev.2.00 Page 10 of 64
Aug.08.25 RENESAS




RL78 Family
Using the standalone version of QE to Develop Capacitive Touch Applications

5. Example of Application

5.1 Application Example Overview

This application note describes an example of an application that uses two buttons. This example also
involves tuning and monitoring the touch performance through serial communications.

The method of creating an application that uses two buttons and monitoring whether a button is being
touched are described in chapter 6 and subsequent sections.

Remark: Communications for checking the touch performance of a touch application can also be handled
by an on-chip debugging (OCD) emulator. For devices of the RL78 family, however, note that the
on-chip debugging functionality of the device limits performance in monitoring.

Using serial communications enables smooth monitoring of the touch performance. Serial
communications can also be used in tuning for the touch sensors.

Target Board Monitoring

Touch Touch
Sensor1 Sensor2 Ve e st

[ 5ync & selestion

11507 Baseline: 11523] Threshold: 921 Touch ON/CFF difference: 16

Figure 5-1 Sample Application

This application note is provided with the two sets of sample code listed in Table 5-1. Both have the same
procedure for development but differ in terms of some settings by the Smart Configurator and the code to be
added to the ge_touch_sample.c file. Chapters 6 to 8 describe the procedure for development by taking the
touch application implemented with the use of a software timer as an example. For implementation of the
application with the use of a hardware timer and the control of LEDs to indicate sensor operation, see
chapter 9, Another Implementation of the Sample Application

Table 5-1 Overview of the Attached Sample Code

File Name Timer for Generating Cycles of | LED Control
Touch Measurement
Capacitive_Touch_Project Example Software timer None
Capacitive_Touch_Project_HardwareTimer_Example Hardware timer Included
RO1AN6574EJ0200 Rev.2.00 Page 11 of 64
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5.2 List of Pins Used

Table 5-1 lists the pins used in this sample application.
UART communications and touch sensors should be set up according to the specifications of the target

board in use.

Table 5-1 List of Pins Used in the Sample Application

Items Pins uses
UART Communications RxDA1/P33 For tuning and monitoring
TxDA1/P34
Touch Sensor 1 TS06/P74 For detecting touching of the TS_B1 button
Touch Sensor 2 TS05/P73 For detecting touching of the TS_B2 button

Figure 5-2 shows positions of the touch sensors used for this application example.

Target Board

Figure 5-2 Locations of the Touch Sensors

RO1AN6574EJ0200 Rev.2.00
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6. Creating a new Project
Start CS+ and create a new project.

For this sample application, make the following selections in the [Create Project] dialog box.

e Microcontroller : RL78

e Using microcontroller : R7TF100GSNxFB (128pin)
¢ Kind of project : Application (CC-RL)

e Project name : (Desired project name)

e Place : (Desired place)

Microcontroller: RL78 - v

Using microcontroller:

t% Search microcontroller Update. ..
E ] R7F 100G SNxF B(128pin) _ Product Name:R7F100GSNxFB
+) %y RL78/G24 (ROM:64KE) Intemal ROM size[KBytes]. 768
@ % RL78/G24 (ROM:128KB) Intemal RAM size[Bytes]:49152
@+ % RL78/H1D (ROM:64KB)
(& % RL78/H1D (ROM:96KE)
+ % RL7%/H1D (ROM:128KB)
%) ¥y RL78/11A (ROM:32KB)
(% RL78/11A (ROM:64KB)
oo SR N1 T0a40 (OOM.C AT ¥
Kind of project: Application(CC-RL) _ v
Project name: Capacitive_Touch_Project_Example _

Place: CACS+_Workspace _ v

] Make the project folder
C:\CS+_Workspace\Capacitive_Touch_Project_Example\Capacitive_Touch_Project_Example.mtpj

[[] Pass the file composition of an existing project to the new project

Project to be passed Browse...
Copy composition files in the diverted project folder to a new project folder
To dialog with multi-core option Create Cancel Help

Figure 6-1 Creating a New Project

RO1AN6574EJ0200 Rev.2.00
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7. Settings of Smart Configurator

This chapter describes the procedures for using the Smart Configurator to make settings. The settings

required for this sample application are listed below.

¢ Clock and system

e CTSU driver

e Touch middleware

e Serial interface (UART communications)
¢ Voltage detector (LVD)

e Port functions (PORT)

7.1 Starting the Smart Configurator

Double-click on "Smart Configurator" in [Project Tree] of CS+ to start the Smart Configurator.

Project Tree
t © 8@

X

ﬂ Capacitive Touch Project Example (Project)

.B R7F100GSNxFB (Microcontroller)

2 Smart Configurator (Design To

“ CC-RL (Build Tool)
&> RL78 Simulator (Debug Tool)
¢’ Program Analyzer (Analyze Tool)

5[ File

Figure 7-1 Starting the Smart Configurator

If the Smart Configurator does not start, check that the following two items are correctly specified.

e A correct file path is specified in [Property] of the Smart Configurator.
e "Smart Configurator for RL78 Communication Plug-in” is selected in the [Plug-in Manager] dialog box

that can be opened from the [Tool] menu.

Project Tree X158 Property

: @ 8IE -

S 02 @ H Smart Configurator Property

1 Capacitive Touch Project Example (Project) I Product Information
1R, R7F 100GSNxFB (Mic

ersion
“H{Smart Configurator (Design Tool) | ~ Smart configurator selfing
A, CC-RL (Build Tool
&5 RL78 Simulator (Debug Tool)

& Program Analyzer (Analyze Tool)

5[ File

Smart Configurator for RL78 executable file path C¥Program Files

V1.00.11.01 [25 Nov 2024]

o -]+

SmartCe 7T8¥ecipse¥ SmarConfigurator exe -

Figure 7-2  Path to the Smart Configurator File

Plug-in Manager

Checked plugins are loaded at the CS+ start-up
These settings are enabled at the next start-up

* You can never uncheck a check bax of the grayout plugin that is required by the CS+. Also, on the [Basic Function] tab. it is
recommended that the checkbaxes of the plug-n for the target microcontroller of the development are not cleared

Basic Function Additional Function

Module Name
% Code Generator Plugdn
[ < Code Generator Plug-in for RHE50
2 Code Generator/PinView Plugin
%t Debug Console Plugin
_1;.:: plugin DLL
[ [ ironPython Console Plugin
2 Pin Configurator Plugin
¢’ Program Analyzer Plugin
(@ Quick and Effective tool solution - QE

Description fa
Plug4n to generate the device driver automatically.for VB850, 7
Plugin to generate the device driver automatically and to view
Plugn to generate the device driver automatically and to view
DebugConsole plug-in to support using standard 1/0

k is a console where the lronPython commands and the CS+e
Plugin to define the device pin configuration

Plugin to analyze program

Plugin for application development that contains useful tools

B | ] <% Smart Configurator for RL78 Communication Plugin Pluginto communicate with Smast Corfigurator for RL78 that ¢ v

Figure 7-3  Plug-in Manager

RO1AN6574EJ0200 Rev.2.00
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7.2 Setting the Clock and System
This section describes the procedure for setting up the clock and system.

1. After starting the Smart Configurator, select the [Clocks] tab at the bottom of the Smart Configurator view
and set up the clock. If the target MCU requires the use of EVDD, select an appropriate value for "EVDD

setting" according to the operating mode.

{2 *Capacitive_Touch_Project_Example.scfg X

Clocks configuration

=)

o )
Generate Code Generate Report

Operation mode:  High-spead main mode 27(V)~55(v) =
EVDD setting 27V EVDDO S 55V -

| High-speed en-chip oscillator
Frequency 32 ~ | (MHz)
fIHP
fHOCO start setting: Normal - 32 (MHz)
(MHz)
(kHz)
Middle-speed on-chip oscillator
X1 oscillator o - o
Overview Board System| Components| Pins| Interrupt :
Figure 7-4 Setting the Clocks
Operation mode: High-speed main mode 4.0(V)~5.5(V) ~
EVDD setting: 4.0V < EVDDO < 55V b
Figure 7-5 Setting EVDD
2. Select the [System] tab and set up the debugging environment.
% *Capacitive_Touch_Project Example.scfg X il = |
System configuration Ger\era(;e Code Genela;:Repon

A

~ On-chip debug setting

On-chip debug operation setting
O Unused ® Use emulator _ O coM Port
Emulator setting

ok ocue

Pseudo-RRM/DMM function setting
O Unused ® Used

Start/Stop function setting
@ Unused ) Used

Monitoring paint function setting

Trace function setting
O Unused @ Used

Security ID setting
DUsese(umyID_ Deselect

Security ID authentication failure setting
(O Do not erase flash memory data
(@ Erase flash memory data

Overview Board Clockscompuner\[s Pins | Interrupt

Figure 7-6 Settings for Debugging
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7.3 Downloading Software Integration System (SIS) Modules

This section describes how to download two SIS modules, the CTSU driver and touch middleware, which are
necessary to implement a touch application. If they have already been installed, skip the steps in the rest of

this section.

1. Select the [Components] tab and click on the & icon.

£ *Capacitive_Touch_Project_Example.scfg >
.

Software component configuration

Components 2 e = = Configure

Eul 1! % _

type filter text \

~ [ Startup
v & Generic
@ rbsp

Overview Board |Clocks Sys(em Pins| Interrupt

= 0

Generate Code Generate Report

@

Figure 7-7 [Software component configuration] View

2. Click on “Download RL78 Software Integration System modules” at the bottom of the [New Component]

dialog box.

G New Component o X

Software Component Selection tlj

Select component from those available in list

Category All ~
Function  All ~
Filter

‘Components ’ Short Name Type Version
## A/D Converter Code Generator  1.80

# Board Support Packages. - v1.91 r bsp RL78 Software .. 1.91

# Capacitive Sensing Unit driver, r_ctsu RL78 Software .. 2.20

# Clock Qutput /Buzzer Output Controll.. Code Generator  1.7.0

# Comparator Code Generator  15.1

# D/A Converter Code Generator  1.5.0

# Data Transfer Controller Code Generator  1.60

8 Delay Counter Code Generator  1.7.0

# Divider Function Code Generator  1.7.0
E3ELCL Flexible Circuit Graphical Confi.. 1.0.0

# External Event Counter Code Generator  1.7.0

i Flash Driver[Renesas Flash Driver RL7... r_rfd_r78 101 _codef.. Generic SW 1.10 A
Show only latest version

Description

The analog to digital (A/D) converter is function for converting analog inputs to digital

signals.

Download RL78 Software Integration System modules i

Download ELCL modules
Configure general settings..

@ Back Next > Cancel

Figure 7-8 [New Component] Dialog Box

RO1AN6574EJ0200 Rev.2.00
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3. A dialog box will open. Select the following items and click on the [Download] button.
— RL78 Family CTSU Module Software Integration System
— RL78 Family TOUCH Module Software Integration System

e m} X
RL78 Software Integration System Modules Download lg]
Select the RL78 Software Integration System modules for download
Title Document No Rev. Issue date #y Select All
[J RL78 Family FS3000 Sensor Control Mod.. ROTANG195E).. Rev.1.00  2022-06-30 Deselect All
[ Ru7s Family FS1015 Sensor Control Mod.. ROTANG6198E).. Rev.1.00 2022-06-30
[ ru78 Family HS400X Sensor Control Mo.. ROTANG446E).. Rev.1.00 2022-06-30
[ RL78 Family HS300x Sensor Control Mo..  ROTANG194E).. Rev1.20  2022-05-20
‘ RL78 Family CTSU Module Software Inte.. R11AND484E).. Rev.120  2022-04-20
- RL78 Family TOUCH Module Software In.. R11ANO485E).. Rev.1.20  2022-04-20
[C] RL78 Family Sensor 12C Communication.. ROTANG193E).. Rev1.10  2022-03-02
[ RL78 Family FS2012 Sensor Control Mod.. ROTANG196E).. Rev.1.10  2022-03-02
[ RL78 Family ZMOD4410 and ZMOD4510.. ROTANG197E).. Rewv.1.10  2022-03-02
[C] RL78 Family Board Support Package Mo.. ROTANSS522E)..  Rev.120  2022-02-28 ot
Module Folder Path:
Browse...
- Download I Cancel

Figure 7-9 Download SIS Modules

Caution: 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.

e 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.2.20 - Sample Code | Renesas

RL78 Family TOUCH Module Software Integration System
RL78 Family TOUCH Module Software Integration System Rev.2.20 - Sample Code | Renesas

¢ How to download and use the modules
How to Download and Use a SIS Module
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RL78 Family
Using the standalone version of QE to Develop Capacitive Touch Applications

7.4 Adding Components
1. Select the components shown below in the Smart Configurator.

[EE New Component m] X

Software Component Selection aa

Select component from those available in list

Category All v
Function All ~
Filter

Components ’ Short Name Type Version #

# A/D Converter Code Generator  1.8.0

## Board Support Packages. - v1.91 r_bsp RL78 Software .. 191

‘ 1 Capacitive Sensing Unit driver. r_ctsu RL78 Software .. 2.20

# Clock Output /Buzzer Output Controll... Code Generator 1.7.0

# Comparator Code Generator  1.5.1

# D/A Converter Code Generator  1.5.0

# Data Transfer Controller Code Generator  1.6.0

# Delay Counter Code Generator 1.7.0

# Divider Function Code Generator  1.7.0

55 ELCL Flexible Circuit Graphical Confi.. 1.00

# External Event Counter Code Generator  1.7.0

i Flash Driver[Renesas Flash Driver RL7.. r_rfd_ri78_t01_codef.. Generic SW 1.10

&4 Flash Driver[Renesas Flash Driver RL7... r_rfd_ri78_t01_datafl.. Generic SW 1.10

8 Flash Driver[Renesas Flash Driver RL7... r_rfd_ri78_t01_extra.. Generic SW 1.10

i Flash Driver{Renesas Flash Driver RL7... r_rfd_ri78_t01_com..  Generic SW 1.10

£ FS1015 Sensor Middleware r_fs1015 RL78 Software ... 1.01

{8 FS2012 Sensor Middleware r_fs2012 RL78 Software ... 1.12

8 FS3000 Sensor Middleware r_fs3000 RL78 Software ... 1.01

3 HS300x Sensor Middleware r_hs300x RL78 Software .. 1.22

i H5400x Sensor Middleware r_hs400x RL78 Software .. 1.02

# IIC Communication (Master mode) Code Generator  1.9.0

# IIC Communication (Slave mode) Code Generator  1.80

8 IIC Communication Driver Interface .. r_comms_i2c RL78 Software ... 1.11

# Input Pulse Interval/Period Measurem... Code Generator 1.7.1

# Input Signal High-/Low-Level Width ... Code Generator 1.7.0

# Interrupt Controller Code Generator 1.7.0

# Interval Timer Code Generator  1.80

# Key Interrupt Code Generator 1.6.0

£ OB 1203 Sensor Middleware r.ob1203 RL78 Software ... 1.02

# One-Shot Pulse Qutput Code Generator  1.8.0

- # Ports Code Generator  1.80

# PWM Output Code Generator  1.10.0

# Real-Time Clock Code Generator  1.80

# Remote Control Signal Receiver Code Generator 1.1.0

=2 SNOOZE Mode Sequencer Graphical Confi.. 1.4.1

## SPI (CSI) Communication Code Generator 1.7.1

# Square Wave Output Code Generator 1.7.1

# Touch middleware. rm_touch RL78 Software .. 220

# UART Communication Code Generator  1.10.0

N Ote | # Voltage Detector Code Generator 161 v

Show only latest version
Description

Dependency : r_bsp version(s) 1.70 A~

The CTSU module is a CTSU driver for the Capacitive Sensing Unit. The CTSU module is

configured assuming access via the Touch middleware layer, but can also be accessed from v

Download RL78 Software Integration System modules

Download ELCL modules
CUI‘!f\ ure C eneral Senil'\j S

@ < Back Next > Cancel

Figure 7-10 Software Component Selection

Note: For the RL78/G16, this component does not require addition in this way because the method of
setting the voltage detector function differs from that for the other devices.
For the method of voltage detector setting for the RL78/G16, see section.
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2. Assign resources to the selected components. Use the following settings for this sample application.

[FG New Component O X
Add new configuration for selected component t’l:f
Ports

Configuration name: |Config_PORT

Resource: PORT v

UART Communication

Configuration name: | Config_UARTA1
Operation: Transmission/reception ~

Resource: UARTA1 w

Voltage Detector
Configuration name: | Config_LVDO

Resource: VDO S

Figure 7-11 Assigning Resources to Components

The components are added as shown below.

|4} *Capacitive_Touch_Project_Example.scfg X | = 8
Software component configuration Gene,;el Code Gene,a; Report
Components 23 e 1% = #  Configure (6]
s L ‘type filter text (* = any string, ? = any character) ‘
type filter text ‘ Property Value A~
~ (= Startup ~ & Configurations
v~ (& Generic # Parameter check Use system default
& r_bsp # Data transfer of INTCTSUWR and INTCTSURD Interrupt handler
v &= Drivers # DTC setting Setting in r_ctsu
~ (& Power management and reset function #
& Config_LVDO #
~ & 1/O port k3
& Config_PORT #
~ &= Communications # v
# Config_UARTA1 < >
v = Middleware
v & Generic
@& r_ctsu
& rm_touch

| Overview |Board | Clocks | System Components Pins| Interrupt

Figure 7-12 Software Component Configuration (after the Components are Added)
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7.5 Modifying the Component Settings in the Smart Configurator

Set up the components added in the previous steps.

7.5.1 Setting the CTSU Component

Click on the "r_ctsu" module and enable the TSCAP pin and five TS pins to be used by this sample
application. For the correspondence between the TS pins and touch sensors, refer to the user's manual of

the target board you are using.

i *Capacitive_Touch_Project_Example.scfg X

= 0

Software component configuration Gemm'ti Code Genem:‘ Riciont
Components s eh % B ® Configure ®
] S5 1 L type filter text (* = any string, 7 = any character) |
|type filter text Property Value A

v & Startup v @& Configurations
v & Generic # Parameter check Use system default
@ rbsp # Data transfer of INTCTSUWR and INTCTSURD Interrupt handler
v & Drivers # DTC setting Setting in r_ctsu
v = Power management and reset function #
@ Config_LVDO #
v & 1/O port #
@ Config_PORT #®
v g Communications #
@ Config_UARTA1 #
v (& Middleware #”
v = Generic #
& r_ctsu #
& rm_touch #
#
# Auto-judgment function in Snooze mode using SMS Disable
#
#
# Interrupt level for INTCTSUWR Level 2
# Interrupt level for INTCTSURD Level 2
# Interrupt level for INTCTSUFN Level 2
#
#
#
v 1@ Resources
~ @ CTSU
. TSCAP Pin ‘ [¥] Used
= TS00 Pin Used
== TS01 Pin 7] Used
~= TS02 Pin Used
“= TS03 Pin [T] Used
“« TS04 Pin [Z] Used
~. TS05 Pin - [ 7| Used
== TS06 Pin TS06 pin [¥] Used
~ TSO07 Pin Used v
< >
Overview Board Clocks | System | Components| Pins Interrupt
Figure 7-13 Enabling the TSCAP Pin and TS Pins to be Used by the Application
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For the TS pins that are not to be used by the application, setting them as outputs of the low level is
recommended. For the CTSU2 module, if the TS pins not to be used by the application are enabled, the
Smart Configurator automatically handles them as non-measurement pins and sets them as outputs of the

low level.

Therefore, in the attached two sets of sample code, all TS pins are enabled even if they are not to be used

by the application.

Caution: In designing circuits for a user board, appropriately handle the pins such that the electrical

characteristics are satisfied.

& *Capacitive_Touch_Project_Example.scfg x

Software component configuration

Components 234 % B @ Configure

By 1 L

B type filter text (* = any string, 7 = any character)

t.j

e

Generate Code Generate Report

@

type filter text Property

v & Startup # Interrupt level for INTCTSUWR
~ & Generic # Interrupt level for INTCTSURD

@ r_bsp # Interrupt level for INTCTSUFN
&= Drivers #
v (& Power management and reset function #

@ Config_LVD0 #
v & /O port v @ Resources

@ Config_PORT v I3 CTSU
v = Communications == TSCAP Pin

# Config_UARTA1 = TS00 Pin
v & Middleware . TS01 Pin TSO00 pin

~ & Generic ~ T502 Pin |
® r_ctsu . TS03 Pin TS04 pin
@« rm_touch “« TS04 Pin

= TS05 Pin
= TS06 Pin
== TSO7 Pin
~. TS08 Pin
~ TS09 Pin
~ TS10 Pin
. TS11Pin
~ TS12Pin
= TS13 Pin
“. TS14 Pin
= TS15Pin
== TS20 Pin

=~ TS21 Pin TSO07 Pln
~ TS22 Pin |

. TS23 Pin o

~ TS24 Pin 1535 pift
“« TS25 Pin
= TS26 Pin
=~ TS27 Pin
. TS28 Pin
“ TS29 Pin
“. TS30 Pin
= TS31Pin
“ TS32 Pin
= T533 Pin
= TS34 Pin
== TS35Pin

<

Value

Level 2
Level 2
Level 2

] Used
¥ Used
V] Used
V| Used
[¥] Used
¥ Used
[¥] Used
[¥] Used
¥ Used
7] Used
[¥ Used
7| Used
¥ Used
[¥] Used
[¥ Used
[¥] Used
[¥] Used
v] Used
V| Used
7| Used
V| Used
[¥] Used
[ Used
[¥] Used
[¥] Used
] Used
V] Used
[¥] Used
¥| Used
[¥] Used
[¥] Used
v Used

L ¥ Used

Overview | Board | Clocks System Components Pins Interrupt

Figure 7-14 Enabling the TS Pins Not to be Used by the Application
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7.5.2 Setting the Touch Component
Click on the "rm_touch" module and make the following settings.

e Support QE monitor using UART:  Enable
e Support QE tuning using UART: Enable
e UART channel: UARTO

The UART channel to be used differs with the target board. For details, refer to the circuit diagram of the
target board you are using.

% *Capacitive_Touch_Project_Example.scfg X = 8
5 . %l =
Software component configuration e e
Components 2 ed -] 4 Configure ®
By 1 L ?I',‘;,‘&‘ filter text (* = any string, 7 = any character)
type filter text Property Value
~ (& Startup ~ & Configurations
v & Generic # Parameter check Use system default
& r_bsp # Support QE monitor using UART Enable
v & Drivers # Support QE tuning using UART Enable
v (& Power management and reset function # UART channel UARTA1
« Config_LVDO # Type of chattering suppression TypeA : Counter of exceed threshold is ho
v & /0 port
@ Config_PORT
v & Communications
# Config_UARTA1
v (& Middleware
v & Generic
& r_ctsu
&« mm_touch _
Overview | Board | Clocks | System Components| Pins  Interrupt
Figure 7-15 Setting rm_touch
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7.5.3 Setting the UART Communications Component

This section describes the procedures for setting up the UART to be used for tuning and monitoring the
touch sensors.

The UART channel and port to be used differ with the target board. Click on the added UART
communications module and select the operating clock and transfer rate according to the target transfer rate.

Make the specifications shown in the figure below for this sample application.

& ‘Capacitive_Touch Project Examplescly % =i,
. = = @
Software component configuration e cotk e b

Companents i 4 ! Configure

@
1+ %5 UARTA clock setting
it it Operatian dock s | [fsELclockselect iHp _:.\: fSEL/S, fSEL clock select fIHP
s ck output signal setting
O Enable

Osbits O7bits @snis

anagement and reset function
Config VDO
port

Canfig PORT Transfer direction setting
jons ®1s8 OmsB
> ® None Qoparity O 0ad parity ) Even parity

Stop bit length setting
@ 1bit Ozbits

Transter data level setting

@ Continmie tranemit by iesmpt - Continuous transmit by interrupt

@ INTUR intemspt oceurs

153600 “

® _§ 153600

T Level 3 (low)
Re d interrupt priority (INTURT} Level 3 flow)
evel 3 low)
Callback function setting
) Wansmission end [ Reception ena 2] Receptian error

Overview |Board | Clacks System |Companents Pins| Interupt

Figure 7-16 Setting the UART Communications Component (UARTA1)

After that, select the [Pins] tab and set up the pins to be used for UART communications.
Make the specifications shown in the figure below for this sample application.

Caution: These settings differ with the target device. For the pins that can be used for UART
communications, refer to the circuit diagram of the FPB you are using. For the pin numbers to be
specified, refer to section 1.3, Pin Configuration, in the User's Manual — Hardware for the target
RL78 device.

.|.’ill wn‘ﬂg-urwt;an h r_-:ne';g Cods Ge'\er::N!nm
Hardware Resource 1 1% & Pin Function DR
r deut any string. ¥ = any draracter, al
£ | Enabl.. Functicn FHIR Anhumber  Durectian Remarks Commenes
OO0 < # Nt awsigre home
= = RaDAT ra |
[ TN & o
a2er Cutpun Cosvrnllor
=2 ;:e:;ol: Lortrel Signal Receiver -
Fin Huneer
pard | Clocks | System cu-uvue--l\,a Inderpt
Figure 7-17 Assigning Pins to the UART Channel (UARTA1)
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7.5.4 Setting the LVD Component
Set up the user option byte for voltage detector 0 (LVDO).

Click on the "Config_LVDO0" module and specify the operating mode and voltage to be detected.
Set the reset generation level (VLVDO0) to 2.62 V.

4% *Capacitive_Touch_Project_Example.scfg X = 8
s iC! (=
Software component configuration Geners = ocie R Generie RercH
Components (T -+ Configure O]
€5 It = Operation mode setting
type filter text (® Reset mode
v & Startup -l-,.‘ etting LVDO to reset mode, set the detection voltage of LVD1 higher than the detection voltage of LV
v (= Generic O Interrupt mode
& rbsp f LVDO is set to interr mod tion greate the LVD1 detecti
v & Drivers LVDO becomes undefined after the LVD1 owin mt tate
~ (& Power management and reset function Level 3 (low)
« Config_LVDO
v & I/O port Voltage detection setting
@ Config_PORT Reset generation level(VLVDO) 262 v (V) _
v (& Communications 1.65 w

« Config_UARTA1
v (& Middleware
v & Generic
@ rctsu
& rm_touch

Overview Board Clocks Systeums Interrupt

Figure 7-18 Setting the LVD Component (LVDO0)

Caution: In the RL78/G16, the selectable power-on-reset circuit is used for the voltage detection function.
For this function, specify the voltage for generating a reset on the [System] tabbed page as shown

in Figure 7-19.
|45 *G16_test.scfg X - i
o 5 o
System conflguratlon Generate Code Generate Report
L] 2

~ On-chip debug setting

On-chip debug operation setting

(O Unused @ Use emulator (O COM Port
Emulator setting

Or2 @ E2 Lite

Pseudo-RRM/DMM function setting

O Unused @ Used

Security ID setting
Use security ID
Security ID | 0x00000000000000000000

~ Selectable Power-on-reset Circuit

RESET pin setting
(O Unused @ Used

Operation mode setting

Reset generation level(VSDR) 2.84 v (V) -

Overview | Board | Clocks | System | Components | Pins| Interrupt
Figure 7-19 Setting the Voltage for Generating a Reset (RL78/G16)
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7.5.5 Setting the PORT Component
Specify the port pins that are connected to the LEDs.

Set P60 and P61 as outputs initially at the high level in this sample application.

For details of the port pins used to control the individual LEDs, refer to the circuit diagram of the target board

you are using.
1. Click on the "PORT" module and select "PORT®6".

i *Capacitive_Touch_Project Example.scfg x

Software component configuration

L m ]
| =
Generate Code Generate Report

A

Components e % B @ Configure
S5 1 L Port selection PORT6
type filter text
[ & Startup
v (& Generic [JporTO [JPORTY
& r.bsp [1poRT2 [1PORT3
v (& Drivers
v (& Power management and reset function ] PORT4 []PORTS
@« Config_LVDO
~ & /O port [/ PORTE -D PORT?
« Config_PORT _
~ & Communications L1poRT8 LJporT9
@ Config_UARTA1
~ (= Middleware B CIPoRT11
v & Generic [JPORT12 [JrorT13
& r_ctsu
@ rm_touch [JPoRT14 [JPoRT15
Port mode setting
@ Read Pmn register values (O Read digital output level
< >
Overview Board Clocks System Components Pins|Interrupt
Figure 7-20 Setting the PORT Component
2. Set up the port pins so that LED1 and LED2 are not turned on at startup.
Specifically, click on the [PORT®6] tab and set "P60" and "P61" as outputs initially at the high level.
el =

% *Capacitive_Touch_Project_Example.scfg X<

Software component configuration

Components b % B @ Configure
S LA Port selection PORTE _
type filter text |
EScmne [J Apply to all
v & Generic
@ rbsp Jnused r Ou Ou I
~ & Drivers
v & Power management and reset function P60
@ Config_LVDO QOunused Oin  @®Out -mt current
~ & I/O port
« Config_PORT P61

v & Communications
@ Config_UARTA1
v & Middleware
v & Generic

P62

& r_ctsu
@ rm_touch

<

Overview Board Clocks System Components|Pins| Interrupt

OuUnused Oln @ Out _Jut current

@uUnused Qin Qout O Output current

0| 2
Generate Code Generate Report

-~

Output 1
Qutput 1 _

Figure 7-21 Setting P60 and P61 as Outputs at the High Level
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7.5.6 Checking the Board Support Package (BSP) Settings

Select the "r_bsp" module and check that “Initialization of peripheral functions by Code Generator/Smart
Configurator” is set to "Enable".

& *Capacitive_Touch_Project_Example.scfg X =a
Software component configuration Ge,.,e,a;i K o
Components s % 5 @ Configure @
Ba 1 L .iype filter text (* = any string, 7 = any character;
type filter text Property Tvake I |
v (= Startup | ~ @ Configurations
~ & Generic # Start up select Enable (use BSP startup)
« rbsp _ # Control of illicit memory access detection(IAWEN) Disable
v & Drivers # Protected area in the RAM(GRAM1-0) Disabled
v & Power management and reset function # Protection of the port control registers(GPORT) Disabled
@« Config_LVDO # Protection of the interrupt control registers(GINT) Disabled
~ & 1/O port # Protection of the clock, voltage detector, and RAM parity error detection control r Disabled
@ Config_PORT # Data flash memory area/extra area access control(DFLEN) Disables
~ & Communications # Initialization of peripheral functions by Code Generator/Smart Configurator Enable _
@ Config_UARTA1 # API functions disable(R_BSP StartClock, R_BSP_StopClock) Disable
v (& Middleware # API functions disable(R_BSP_GetFclkFreqHz) Enable
v & Generic # API functions disable(R_BSP _SetClockSource) Disable
& rctsu # API functions disable(R_BSP_ChangeClockSetting) Disable
@ rm_touch # API functions disable(R_BSP_SoftwareDelay) Disable
# Parameter check enable Enable
# Enable user warm start callback (PRE) Unused
#
# Enable user warm start callback (POST) Unused
#
# Watchdog Timer refresh enable Unused
#
#
Macro definition: BSP_CFG_CONFIGURATOR _SELECT
0 = Disable initialization of peripheral functions by Code Generater/Smart Configurator.
1 = Enable initialization of peripheral functions by Code Generator/Smart Configurator.

Overview Board | Clocks System Components| Pins| Interrupt

Figure 7-22 Setting r_bsp

RO1AN6574EJ0200 Rev.2.00 Page 26 of 64
Aug.08.25 RENESAS



RL78 Family
Using the standalone version of QE to Develop Capacitive Touch Applications

7.6 Setting Unused Pins
Setting the unused pins as outputs at the low level is recommended.

As an example, this section describes the procedure for setting PORTO07 as an output at the low level.
Please see user's manual of your target board in order to confirm ports which you need to set to low-level
output.

Caution: In designing circuits for a user board, appropriately handle the pins so that the electrical
characteristics are satisfied.

1. Click on the "PORT" module and select "PORTOQ".

o *Capacitive_Touch_Project_Examplescfg x -n

Software L config Genelatde Code Genera(: Report

Components ] — # Configure e
L) L Port selection PORTO PORT6

~ (& Startup
v & Generic ZI?QET__D- PORT1

@ rbsp

[JpoRT2 CIpoRT3
v Drivers
- Power management and reset function [PoRT4 [1PORTS
@« Config_LVDO
v @& 1/O port [£1PORTE CJpoRT?
w Config PORT _ ;
v & Communications h ]PORTS h _PORT9
@« Config_UARTA1 [JPoRTIO [CIPORT11
v & Middleware
v & Generic [JpoRrT12 [JPORT13
@ rcisu
& m_touch ] PORT14 L1PORT15

Port mode setting

(@ Read Pmn register values O Read digital output level

< >

Overview | Board | Clocks Systervl Comuanem] Pins Interrupt

Figure 7-23 Setting the Port Module

2. Click on the [PORTOQ] tab and set "P07" as an output at the low level.

i *Capacitive_Touch_Project Example.scfg X e

= o =]
Software component configuration Generate Code Generate Report

Components d +  Configure 2
sl &% porselection PORTO _
ype filter text
~ @ Startup
npu the pi t used ke sure that oth
v @ Generic
€ rbsp [JApply to all
~ (& Drivers
v & Power management and reset function Ui . i A-p. L bufk gt bufter OFF : v
@ Config_LVDO
& /O port P00
« Config PORT _ | @unused Oin OQout  [JPull-up [ input buffer OFF  [IN-ch Dutput
v & Communications
« Config_UARTAT PO1
~ & Middlewars @uruses O Oow  [lpulup  [ITTL buffer
v & Generic
@ rctsu P02
@ m_touch _ - -
@Unused Oin - Oouwt  Jrull-up Oinput buffer OFF I N-ch Jutput
P03

@unused Oin Oouwt [eull-up  [JTTLbuffer  [Dinput buffer OFF  []N-ch Jutput

P4
@Unused Oin Qouw [Jpull-up [TTLbuffer [Jinputbuffer OFF  []N-ch

P05
@Unused Oin Oouw  Orull-up
13

@Unused Oin Oout  [Jpull-up

P07

QUnused Oln ®0ut _ ] Output 1

< >

Overview |Board | Clocks System Components| Pins | Interrupt

Figure 7-24 Setting P07 as an Output at the Low Level
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7.7 Generating Code
Click on the %] icon of the Smart Configurator to generate code.

A cautionary message will appear before code generation. Ignore the message and proceed with generation.

G Code Generating X

The generated code may have runtime problem because of configuration conflicts or
configuration errors.

Proceed with ignore and generate?

[_] Always ignore and generate without asking?

Figure 7-25 Cautionary Message before Code Generation

Also, 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.

& Confirm linker option change O X
Setting Old value New value
User option byte value o EFFCES
Option byte values for OCD - 84
Set debug monitor area No Yes(Specify...
Control allocation to trace R.. No Yes(Exclude...

Figure 7-26 Message for Confirming Changes in Linker Options
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8. Settings of QE for Capacitive Touch
8.1 Starting QE for Capacitive Touch

Start the standalone version of QE for Capacitive Touch (hereafter referred to as "the QE").

1. Start the QE from "QE-CapTouch (QE installation folder)/eclipse/qe-captouch.exe".
2. Figure 8-1 shows the window after the QE has started.

% QE for Capacitive Touch
File View Help

~ | Workflow Diagram
Enable Disabled, Ci
1. Preparation
Touch I/F: i | b
Prepare a project that uses the touch
a || interfnces.

Development Target
how the development target.

Board monitor

To Select a Project Folder

v Select a folder that contains the target
" 5 project
Muiti Status Chart. X< HEEEHSL =0
l l | To Select a MCU Name
Salect a name of the target MCU,

Tuning

Touch I/F Configuration: <Not Selected>

Multi-status e

chart

2. Configuration

Prepare a touch interface configuration.

P_PL'P!LL!_QQ'MQM
Sele te & touch interface

cont

To Build Project
Build the targel project using IDE tool

Touch interface
configuration

3. Tuning

QE will sutomatically perform tuning
processing for mach toueh sensor.

{_Q_Em:ujsﬁw)m
S ot pr

ter files from o tuning

[ Use an extemal trigger

Console

88 = O | paameters x £33 88

4, Coding and Monitoring

Implament a program using the touch.
Than, confirm a bahavior of touch
intertaces and make fine adjustments.

To Launch Debug
Launch debugging for

your target
project s ogram.

To Connect UART
Enabla a monitering fanction via serial
commurication

Baud rate | 115200
Port Auo V
Connect

To Enable Monitoring
Shaw monitoring views and anable &
monitoring function.

§ Interval | 750ms] v

- a

%]

Touch IfF:

Item Value

Parameters

*

o

Figure 8-1

QE Window after Startup

If the layout is distorted in a full-screen display, change the "Scale and layout" for "Display" in the Windows

settings to "100%".
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8.2 Preparing a Project
Prepare a project that will use touch interfaces.

Set up the items under "Preparation” in the workflow diagram displayed across the middle of the QE window

after startup.

Main| Status Chart| Pad Monitor

Workflow Diaglal:n

1. Preparation

Prepare a project that uses the touch
interfaces.

Development Target

Show the development target

MCU

To Create Project

Create a target project using Smart
Configurator

Also, Set touch sensors and add the
CTSU driver with SC tool.

To Select a Project Folder
Select a folder that contains the target
project.

I =

To Select a MCU Nam:
Select a name of the target MCU,

2. Configuration

To Prepare a Configuration
Select or create a touch interface
configuration.

Moadify Configuration

’ To Output Files for Tuning
Output files required for a tuning
process.

QOutput Files

To Implement Program
Implement a process to call the main
loop for touch in the main() function.

To Build Project

Prepare a touch interface configuration.

Build the target project using IDE tool.

3. Tuning

QE will automatically perform tuning
processing for each touch sensor.

To Execute Program

Start debugging the target project in
IDE tool and execute the program. The
tuning program written on the target
board will run.

To Start Tuning

Follow instructions in the dialog.
Start Tuning
[[] Advanced mode

To Output Parameter Files
Output parameter files from a tuning
result.

Output Parameter Files
[[]Use an external trigger

Use diagnostic code

B=0

4, Coding and Monitoring

Implement a program using the touch.
Then, confirm a behavior of touch
interfaces and make fine adjustments.

To Implement Program
Implement a program using the touch
interfaces and build the project.

To Launch Debug
Launch debugging for your target
project and execute the program.

To Connect UART

Enable a monitoring function via serial
communication,

Baudrate |115200

Port Auto v
Connect

To Enable Monitoring
Show monitoring views and enable a
monitoring function.

i Interval 75 [ms] v

Figure 8-2 Workflow Diagram (Preparation)

1. Click on [...] under "To Select a Project Folder" and select the project folder that was created by CS+.
2. Click on[...] under "To Select an MCU Name" and select the target MCU to be used.

Workflow Diagram
1. Preparation

Prepare a project that uses the touch
interfaces.

Development Target

Show the development target

MCU

To Create Project

Create a target project using Smart
Configurator.

Also, Set touch sensors and add the
CTSU driver with SC tool.

To Select a Project Folder
Select a folder that contains the target
project.

2. Configuration

Prepare a touch interface configuration.

To Prepare a Configuration
Select or create a touch interface
configuration.

Modify Configuration

} To Output Files for Tuning
Output files required for a tuning
process.

QOutput Files

€.:CoF Warkspace sCapat El _ lement Program
Smiplement Program

To Select a MCU Name
Select a name of the target MCU.

I

Implement a process to call the main
loop for touch in the main() function,

To Build Project

Build the target project using IDE tool.

3. Tuning

QE will automatically perform tuning
processing for each touch sensor.

To Execute Program

Start debugging the target project in
IDE tool and execute the program. The
tuning program written on the target
board will run.

To Start Tuning

Follow instructions in the dialog.
Start Tuning
[] Advanced mode

To Qutput Parameter Files
Output parameter files from a tuning
result.

Output Parameter Files
|:| Use an external trigger

Use diagnostic code

4. Coding and Monitoring

Implement a program using the touch.
Then, confirm a behavior of touch
interfaces and make fine adjustments.

To Implement Program
Implement a program using the touch
interfaces and build the project.

To Launch Debug
Launch debugging for your target
project and execute the program.

To Connect UART
Enable a monitoring function via serial
communication,

Baud rate 115200

Port Auto v

Connect

To Enable Monitoring
Show manitoring views and enable a
menitoring function.

y Interval | 75[ms] v

Figure 8-3 Preparing a Project
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Product Mame of Target MCU X
Family Name RL78 v
Group Name RL78/G23 v
Pin Number 128pin:S v
ROM Size T6BKB:N v
Product Name |R7F100GSN

coce

Figure 8-4 Selecting the Target MCU

If attempting to select an MCU causes the following error, it may indicate a problem with the location or
pathname of the folder where the QE has been installed. Terminate the QE, move the installation folder to
another location such as under "C:\Renesas", and then restart the QE.

W Internal Error

Internal Error

[i
—’/‘ Reason:

java.lang.NullPointerException

Figure 8-5 Error on Attempting to Select an MCU
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8.3 Configuring the Touch Interface
Set up the items under "Configuration" in the workflow diagram.

Workflow Diagram
1. Preparation

Prepare a project that uses the touch
interfaces.

Development Target
Show e 2io £e

To Create Project

Create a target project using Smart
Configurator.

Also, Set touch sensors and add the
CTSU driver with SC tool.

To Select a Project Folder

Select a folder that contains the target

project.

C¥CS+_Workspace¥Capac

To Select a MCU Name

Select a name of the target MCU

R7F100GSN

2. Configuration

Prepare a touch interface configuration.

To Prepare a Configuration
Select or create a touch interface
configuration.

Modify Configuration

To Output Files for Tuning
Qutput files required for a tuning
process.

Output Files

To Implement Program

Implement a process to call the main
loop for touch in the main() function.

To Build Project

Build the target project using IDE tool.

3. Tuning

QE will automatically perform tuning
processing for each touch sensor.

To Execute Program

Start debugging the target projectin
IDE tool and execute the program. The
tuning program written on the target
board will run.

To Start Tuning
Follow instructions in the dialog.

Start Tuning
[] Advanced mode

To Output Parameter Files
Qutput parameter files from a tuning
result.

Output Parameter Files
[[JUse an external trigger

[ Use diagnostic code

4. Coding and Monitoring

Implement a program using the touch.
Then, confirm a behavior of touch
interfaces and make fine adjustments.

To Implement Program
Implement a program using the touch
interfaces and build the project.

To Launch Debug
Launch debugging for your target
project and execute the program.

To Connect UART
Enable a monitoring function via serial
communication.

Baudrate (115200

Port Auto v

Connect

To Enable Monitoring
Show monitoring views and enable a
menitoring function.

75 [ms] ~

§ Interval

Figure 8-6 Workflow Diagram (Configurarion)

1. Click on » under "To Prepare a Configuration" and select "Create a new configuration”.

Workflow Diagram
1. Preparation

Prepare a project that uses the touch
interfaces.

Development Target
Sh

evelopment target

To Create Project

Create a target project using Smart
Configurator.

Also, Set touch sensors and add the
CTSU driver with SC tool.

To Select a Project Folder
Select a folder that contains the target
project.

‘ IC¥CS {»_Woricspace!!Capa(%

To Select a MCU Name

Select a name of the target MCU.

’R?HODGSN |

)

2. Configuration

Prepare a touch interface configuration.

To Prepare a Configuration
Select or create a touch interface
configuration.

Create a new configuration

To Output Files for Tuning
Qutput files required for a tuning
process.

Output Files

To Implement Program
Implement a process to call the main
loop for touch in the main(} function.

To Build Proj;
Build the target project using IDE tool.

3. Tuning

QE will automatically perform tuning
processing for each touch sensor.

To Execute Program

Start debugging the target project in
IDE tool and execute the program. The
tuning program written on the target
board will run.

To Start Tuning

Follow instructions in the dialog.
Start Tuning
[] Advanced mode

To Output Parameter Files
Output parameter files from a tuning
result.

Output Parameter Files

[JUse an external trigger

[Juse diagnostic code

4. Coding and Monitoring

Implement a program using the touch,
Then, confirm a behavior of touch
interfaces and make fine adjustments.

To Implement Program
Implement a program using the touch
interfaces and build the project.

To Launch Debug
Launch debugging for your target
project and execute the program.

To Connect UART

Enable a monitoring function via serial
communication,

Baud rate 115200

Port Auto )
Connect

To Enable Monitoring
Show monitering views and enable a
monitoring function.

y Interval | 75[ms] v

Figure 8-7 Creating a New Touch Interface Configuration
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2. The [Create Configuration of Touch Interfaces] window will open and display the area for placing the
elements of the touch interface.
Click on [Button] in the [Touch I/F] panel on the right to change the cursor to the one for use in button
placement. A button can then be placed by clicking on the area where it is to be placed.
Place two buttons (Button00 and Button01) as shown below and press the [Esc] key to finish the button
placement.
Figure 8-8 shows the window after placement of the elements of the touch interface.

W] Create Configuration of Touch Interfaces X

File Name of Touch I/F: Capacitive_Touch_Project_Example Setup Configuration Import / Re-edit

Description: |

Touch I/F 2

Button00
Capacitance Type

_ Self-Capacitance method ~
_ ) =

Slider (horizontal)

‘ == ——

Wheel

Button01

Key pad

Shield Pin
TC Pin

Capacitance Sensor

Remove Touch I/F
Setting

N Configurations {Methods) ¥
Setup Resistance Value Clear Assigned TSx e .

€3 There are some problems with setting.

Figure 8-8 Placing Buttons

3. Assign names and touch sensors to the buttons.
Double-click on [Button00] placed in the previous step and the [Setup Touch Interface] dialog box will
open. Make the following settings in the dialog box.
— Touch Sensor: TS06
— Resistance [ohm]: 560
For the resistance, refer to the user's manual or circuit diagram of the target board.

Caution: If TS pin numbers do not appear correctly in the dialog box for assigning a touch sensor to a
button, the Windows settings require changing. Set the "Scale and layout" for "Display” to "100%"
in the Windows system settings and then restart the QE for Capacitive Touch.

B | Setup Touch Interface X

Button(self)

Name Button00

Touch Sensor Resistance[ohm
TS06 ‘ 1506 v 560 _

Figure 8-9 Setting a Touch-Interface Element
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4. In the same way, make the following settings for [Button01].
— Touch Sensor: TS05
— Resistance [ohm]: 560

5. After the settings for the elements of the touch interface are complete, the color of the electrodes changes

to green as shown in Figure 8-10. Click on [Create] at this point.

Import / Re-edit

File Name of Touch I/F: Capacitive_Touch_Project_Example Setup Confi
Description: ‘
Touch I/F
Button00 5
Capacitance Type
1506 | - Self-Capacitance method
Button
Button01
‘ Slider (horizontal)
TS05 | _ Slider (vertical)
Wheel
Key pad
Shield Pin
TC Pin
Capacitance Sensor
Remove Touch IfF
Setting |
. Configurations (Methods) ¥ |

Setup Resistance Value Clear Assigned TSx

Figure 8-10 Touch Interface Configuration after the Settings are Complete

6. The touch interface configuration will be displayed in the [Tuning] panel.

Tuning

Touch I/F Configuration: Capacitive_Touch_Project Example

Touch Sensor  Parasitic Capacitance[pF] Sensor Drive Pulse Frequency[MHz] Threshold Scan Time[ms] Owerflow
MNone

Method  Kind Name
config01 Button(self) Button00 TS06

configd1 Button(self) Button01 TSO05 None

Figure 8-11 Touch Interface Configuration Displayed in the [Tuning] Panel
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7. Create a folder for storing the output files required for tuning. For this sample application, create a new
folder "ge_gen" under "Capacitive_Touch_Project Example/src". Click on [Output Files] in the QE
workflow diagram and select the folder for storing the output files.

> My PC:JPN-:’ > (C) Windows > CS+_Workspace >|Capaat|ve7Touch7Pr0Ject7ExampIe > srcf»

+«—— Add under “Capacitive_Touch_Project_Example/src”.

smc_gen

Renesas Electronics Cc

Figure 8-12 Creating a New Folder "qe_gen"

The following shows the place of the created folder in the directory structure and the files to be output.

Capacitive_Touch_Project Example « CS+ project folder (Project name specified in
|- src chapter 6, Creating a new Project)
[-smc_gen
|- ge_gen < New folder created
|- ge_touch_config.c <« Output file
|- ge_touch_config.h « Output file
|- ge_touch_define.h <« Output file
|- ge_touch_sample.c <« Output file

8. Specify the frequency of the clock to be supplied to the CPU and peripheral hardware. After the folder for
storing the output files has been selected, the following dialog box will open. Set the frequency (fCLK) of
the clock for the CPU and peripheral hardware and click on [OK].

Frequency of Peripheral Module Clock (PCLKB or PCLKL) X

Peripheral module clock frequency (PCLKB or PCLKL)[MHz]

Figure 8-13 Setting the Frequency of the Peripheral Module Clock

9. Specify the voltage of the power supply for the MCU. After the [Power Supply Voltage of MCU] dialog box
appears, specify the voltage and click on [OK].
For the voltage to be specified, refer to the electrical characteristics of the target MCU.
If the MCU uses EVDD, enter the EVDD value in the VDD field.

Power Supply Voltage of MCU (VDD) X
MCU power supply voltage (VDD) [V] 5.0 <
* Set the voltage within the operating range of the device.

* When you use an MCU that has EVDD, replace VDD with EVDD.

Measurement voltage setting Normal voltage v

Figure 8-14 Setting the Power-Supply Voltage for the MCU
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10.The [QE for Capacitive Touch] dialog box will open.

The contents of this box are also displayed in the [Console] panel at the bottom of the QE window.

QE for Capacitive Touch X

IO' Launch IDE tool and open the target project. Then, perform the following operations.
&Y' * Configure the Compiler Settings below.
- Add "QE_TOUCH_CONFIGURATION" to "Define Preprocessor Symbol (-D)" option
or similar one.
- Add a path of the folder where you output the files to “Include Directories (-1)*
option or similar one.
*Implement a process to call the main loop for touch in the main() function.

Figure 8-15 [QE for Capacitive Touch] Dialog Box

—_—
Console

2025/07/31 19:15:25

Succeeded to cutput the parameter files.
C¥CS+_Workspace¥Capacitive_Touch_Project_Example¥src¥qe_gen¥ge_touch_define.h
CHCS+ Workspace¥Capacitive_Touch_Project_Example¥src¥qe gen¥ge_touch_config.h
C¥CS+ Workspace¥Capacitive_Touch_Project Example¥src¥qe_gen¥qge_touch_config.c
C¥CS+ Workspace¥Capacitive_Touch_Project_Example¥src¥ge_gen¥ge_touch_sample.c

Launch IDE tool and open the target project. Then, perform the following operations.

* Configure the Compiler Settings below.

- Add "QE_TOUCH_CONFIGURATION" to “Define Preprocessor Symbal (-D)" aption or similar one.

- Add a path of the folder where you output the files to “Include Directories (-)" option or similar one.
* Implement a process to call the main loop for touch in the main() function.

Figure 8-16 [Console] Panel

11. Set the compiler options. Open the CS+ window and select "CC-RL (Build Tool)" in [Project Tree]. In the
[Common Options] tabbed page of [Property], select "Macro definition" under "Frequently Used Options

(for Compile)" and click on [...] on the right side of the page.

Project Tree B X |3 Property - x
3 =
02 @ | A CCARL Property a & - +
& Capacitive Touch Project Example (Project){ | L pu; =
#® R7F100GSNxFB (Microcontroller) Build mode DefaultBuid
] Smart Configurator (Desigh T Change property value for all build modes at once No
~AG{CC-RL (Build Tool)] v CPU
&5 RL78 Simulator (Debug TbI) Specify CF 8 -
S Pt A (hnaiyne Tov) Use MACH or MACHU instruction for multiply-accumulate operation No
5 File ¥ Qutput File Type and Path
& IB Bl oo generated Gles Output file type: Execute Module{Load Module File)
& Output cross reference information No
mairic Intermediate file output folder “BuldModeName
® LI Smart Configurator « Frequently Used Optons{for Compile)
Level of optimization Perform the defaul optimization Mo option specie)
Additicnal include paths Additional include paths[13]
> System include paths System inchude paths[0)
Macro defrstion[0] .
« Frequently Used Options(for Assemble)
Additional include paths Additional include paths [2]
System include paths System include paths [0]
Macro definition Macro defindion [0]
« Frequently Used Opiions(for Link)
Using libraries Using librasies[0]
Output folder “%BuildModeName % v
Macro definibon
Specifies the macro name to be defined in the format of “(macro name)=(defined value)”. with one macro name per line. The "={defined value)” part can be omitted. and in this case. *1” is used as the defined value.
This option comresponds to the -D option of the cerl command
Common Options | Compile Options ons |, i Link Options | HexOutput Options | Stendard Library GenersteOptions | 1/0 Header File Generstion Options -
Figure 8-17 Selecting Macro Definition
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12. The [Text Edit] dialog box will open. Enter "QE_TOUCH_CONFIGURATION" in the [Text] field in the
dialog box and click on [OK].

Text Edit X

Text:

QE_TOUCH_CONFIGURATION ﬁ

(o] oo || b

Figure 8-18 Editing a Macro Definition

13. Add the "ge_gen" folder to the sample project. Drag and drop the "ge_gen" folder from Explorer to the
[Project Tree] of CS+.

Project Tree o x
2 © 8@

% Capacitive Touch Project Example (Project)
ﬂ R7F100GSNxFB (Microcontroller)
. %5 Smart Configurator (Design Tool)
i Ay, CC-RL (Build Tool)
.8 RL78 Simulator (Debug Tool)

- i P‘rogram Analyzer (Analyze Tool) e i
= _'i File ; from Explorer
# ﬂr Build tool generated files Ij

C_] main.c

@[l Smart Configurator ,

Figure 8-19 Adding the qe_gen Folder
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14. Add the path to the "qe_gen" folder as an include path. On the [Common Options] tabbed page of
[Property], select "Additional include paths" under "Frequently Used Options (for Compile)" and click on
[...] on the right side of the page.
The [Path Edit] dialog box will open. Check that "src\qe_gen" has been added to the [Path] field in the
dialog box and click on [OK].

w~ Frequently Used Options(for Compile)

Level of optimization Perform the default optimization(No option specfied)
e, Acictional include paths[14] -
System include paths System include paths[0]

Macro definition Macro definition[1]

Figure 8-20 Adding an Include Path for the Compiler

Path Edit X

Path(One path per one line): [§

A
src¥smc_gen¥r_pincfg
src¥smc_gen¥r_ctsu
src¥smc_gen¥r_config
src¥sme_gen¥r_bsp¥mcu¥n78_g23¥register_access¥ccd
src¥smc_gen¥r_bsp¥mcu¥d78_g23
src¥sme_gen¥r_bsp¥mcu¥all
src¥sme_gen¥r_bsp¥board¥genenc_d78_g23 v
Browse...
[ Permit non-existent path
[ Include subfolders automatically
Placeholder:
Placeholder Value G
ActiveProject Dir C¥CS+_Workspace¥Capaciive_Touch_Projes
ActiveProjectMicomName R7F100GSNxFB
ActiveProjectName Capacttive_Touch_Project_Example
BuildMode Name Default Build
MainProject Dir C¥CS+_Workspace¥Capacitive_Touch_Projer v
< >

[ ] oo || e

Figure 8-21 Checking Addition of the Include Path

15. Specify the language variant of the C source files.
Click on "Source" on the [Compile Options] tabbed page and click on "Language of the C source file".

Click on v on the right side of the page and select "C99 (-lang=c99)".

v Source
C99(1ang-c99) - <
Language of the C++ source file C++14{{ang=cpp 14)
~ Quality Improvement
Detect stack smashing No(No option specified)
Detect illegal indirect function call No
Memory Model
C Language
‘Character Encoding
‘Output Code
Output File
Assemble List
MISRA-C Rule Check
Message
Others v

Language of the C source file
Selects the language of the C source file.
This option corresponds 1o the -lang option of the ccrl command

Common Options | Compile Options | AssembleOptions | SMS Assemble Options | Link Options | Hex Output Options | Standard Library Generate Options | 1/ Header File Generation Options -

Figure 8-22 Selecting the C-Language Standard
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16. Set the on-chip debugging (OCD) option byte and user option bytes.
Click on "Device" on the [Link Options] tabbed page and make the following specifications. For
meanings of the values of the option bytes, refer to the user's manual of the target MCU.

— Option byte value for OCD: 84
— Set debug monitor area: Yes (Specify address range) (-DEBUG_MONITOR=<Address
range>)
— User option byte value: EFFCES8
B - E?:a\::ﬁ ;auwwungamfmmmmm range>) _
Gaer cpto brevalos B Erves

Control allocation to trace RAM area Yes(Exclude trace RAM area)(-STRIDE_OCDTR_AREA)
Output Code
List

Common Options /| Compile Opti i [ sms pti | Link Options | HexOutput Options /{  Standard Library Generate Options [ /O Header File Generation Options

Figure 8-23 Setting the Option Bytes

17. If the free evaluation edition of CC-RL V1.12.00 or a later version is to be used for compilation, "Debug
precedence (-Onothing)" should be selected as the level of optimization by the compiler before building.
Double-click on “Optimization” on the [Compile Options] tabbed page and select "Debug precedence (-
Onothing)" for "Level of optimization”.

Remark: This setting is only necessary for tuning. After tuning is complete, any optimization level can be
specified.

~ Optimization
Debug precedence(-Onothing) e =
~ Optimization(Details)
Remove unused static functions To adjust the level of optimization(No option specified)
Use br instruction to call a function at the end of the function To adjust the level of optmization(No option specified)
Perform inter-module optimization No
Perform optimization considering type of data indicated by pointer No
Outputs additional information for inter-module optimization No
« Preprocess
Level of optimization
Selects the level of the optimization for compiling

', Common Options I(omvicovtionsl AssembleOptions /| SMSAssembleOptions { Link Options / Hex Output Options (  Standard Library Generate Options 1/0 Header File Generation Options

Figure 8-24 Setting the Level of Optimization by the Compiler

18. Implement the processing for calling the main function of the touch measurement processing in the

main() function.
This requires a call of the ge_touch_main() function from the main() function.
Add the following statements to the "main.c" file at the points indicated in the listing below.

e extern void ge_touch_main(void);
e (e_touch_main();

30 void main(void);

31 extern void ae_touch main(void); <mmm
32

33 void main(void)

34 =1{

35 } ge_touch_main(); <mmm

36

Figure 8-25 main.c

RO1AN6574EJ0200 Rev.2.00 Page 39 of 64
Aug.08.25 RENESAS



RL78 Family

Using the standalone version of QE to Develop Capacitive Touch Applications

19. Add the function for serial communications to the "Config_<UART channel>_user.c" file.
Add the following statements to the "main.c" file at the points indicated in the listing below.
— extern void touch_uart_callback(uint16_t event);
— touch_uart_callback(0);
— touch_uart_callback(1);

51 /* Start us of
52 extern wveid
83 /* End user

73 static veoid r_Config UARTAl callback_sendend (void)

74 =4

75 * Start user code for r Do not edit comment generated here *
76 touch_uart_callback(0);

77 * End user code. Do not edit comment generated here *

78

86 static void r Config UARTAl callback receiveend (void

87 -1 {

g8 * Start user code for r Config UARTAl1l callback receiveend. Do not edit comment generated here *
89 couuh uart_callback(l): h

90 * End user code. Do not edit comment generated here *

91

Figure 8-26 Config_UARTA1_user.c

20. Build the project in CS+. Click on the E icon under the menu bar of CS+ to start the process of
building. Check that the build process has been completed without any errors or warnings.

If the following warning (W0511187) is generated during building, change the level of optimization by the
compiler to "Debug precedence (-Onothing)" as shown in Figure 8-24 and rebuild the project.

= === Start build all(Tuesday, February 28, 2023 12:05:14 P
------ Start bui ld{Capacit ive_Touch_project | Example DefaultBuild) --
Jerc¥smc_gen¥r_bsp¥board¥zeneric_rl78_g22¥hdwinit.c
serc¥enc_gen¥r_ctsu¥r_ctsu.c,

Jsrc¥snc_gerdr_bsp¥ncu¥al [¥r_bsp_common.c,

serc¥enc_gend¥Conf | z_PORT¥Conf 12_PORT user.c,
Jerc¥snc_gerdrn_touch¥rm_touch. o,
Ssrc¥enc_gen¥r_bsp¥board¥zeneric_r|78_s22¥r bsn init.cd

WOE11187:The evaluation period for the option “-Odefault” of CG-RL Y1 has expired. It is implicitly chanzed to “-0lite”. Please consider purchasing the product to continue using *-Odefault”.
By EXPl\CIHy specifying “-0lite” or "-Onothing”, this warning messaze disappears. J Y ) ) . o v

A AII Messages 4 *Rapid Build *Build Tool |

Figure 8-27 Warning during Building (W0511187)
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8.

4 Tuning

Set up the items under "Tuning" in the workflow diagram.

Workflow Diagram

1. Preparation

Prepare a praject that uses the touch

Development Target

Show the development target.

MCU v

Create a target project using Smart
Configurator.
Also, Set touch sensors and add the

CTSU driver with SC tool.
To Select a Project Folder

Select a folder that contains the target
project.

‘C:!CS +_Workspace¥Capa<‘ E,

To Select a MCU Name
Select a name of the target MCU.

‘R?FIOOGSN H ‘

2. Configuration
Prepare a touch interface configuration.

ToP re a Configurat|
Select or create a touch interface
configuration.

| Capacitive_Touch_Project_Exar , ‘

‘ Modify Configuration ‘

T Files for Tunin;
Output files required for a tuning
process.

| Outpuit Files I

Implement a process to call the main
loop for touch in the main() function,

To Build Project
Build the target project using IDE tool.

3. Tuning

QE will automatically perform tuning
processing for each touch sensor.

To Execute Program

Start debugging the target project in
IDE tool and execute the program. The
tuning program written on the target
board will run.

To Start Tuning

Follow instructions in the dialog.

‘ Start Tuning

4. Coding and Monitoring

Implement & program using the touch.
Then, confirm a behavior of touch
interfaces and make fine Mﬂn‘h

To Implement Program |
Implement a program using the touch |
interfaces and build the project.

Launch debugging for your target \i
project and execute the program.

T

Enable a monitoring function via serial

[[] Advanced mode

To Output Parameter Files
Output parameter files from a tuning
result.

Output Parameter Files ‘
[]Use an external trigger

[[]Use diagnostic code

Baudrate [115200
Port ‘ Auto v

‘ Connect

To Enable Monitoring
Show monitoring views and enable a
monitoring function.

g Interval 75 [ms] v

d &

Figure 8-28 Workflow Diagram (Tuning)

1. Select the debugging tool to be used. Right-click on "Debug Tool" in [Project Tree] of CS+ and select
"RL78 E2 Lite(E)" from [Using Debug Tool].

Project Tree

2 028 @

] m Capacitive Touch Project Example (Project)
#% R7F100GSNXFB (Microcontroller)

J Smart Configurator (Design Tool)
A, CC-RL (Build Tool)

g{ RL78 E2 Lite (Debug Tool)
@ Program Analyzer (Analyz

' File

:] main.c

Ejm Smart Configurator
. LB general

w-L0 rbsp

-l r_confi ig

-l Config_UARTA1
[E rm_touch
[E r_ctsu

-1 r_pincfg

L0 qe_gen

| Using Debug Tool  »

| RL7SE2

g Property

RL78 E2 Lite
RL78 COM Port
RL78 Simulator

E2 Lite

Figure 8-29 Selecting the Debugging Tool
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2. Set “Power target from the emulator” to “No” in property of “Debug Tool”.

&5 RLTY E2 Lite Property

~ Intemal ROM/RAM

of internal ROMKBytes]

of internal RAM[Bytes]

Size of DataFlash memary[KBytes]

v Glock
Main clock freauency [MHz)
Sub clock frequency kHz]
Honiter clock

~ Gonnectionwith Emulator
Emulator serial Mo

~ Gonnection with Target Board
Fomer target from the emulator (MAX 200mA)

~ Flash
Security I
Permit flash programming
Use mide valtage mode
Erase flash ROM when starting
Using the flash self programming

768
49152

Usig internal clock
Using internal clock
System

Nov
08000000000000000000
Yes

No
No

Figure 8-30 Property of the Debugging Tool

3. Execute the serial connection function of the QE. Confirm connection between PC and target board and

build the project and write the program by clicking on the ﬁ CS+ icon. After finishing downloading the

program, click 2 icon to execute the program.

4. On QE, set “Baud rate” of “To Connect UART” to the value which is set in chapter 7.5.3

Workflow Diagram
1. Preparation

Prepare a project that uses the touch
interfaces.

Development Target

Show the development target.

MCU

To Create Project

Create a target project using Smart
Configurator.

Also, Set touch sensors and add the
CTSU driver with SC tool.

To Select a Project Folder
Select a folder that contains the target
project.

‘ C:¥CS+_Workspace¥Capa<{

To Select a MCU Name
Select a name of the target MCU.

‘R?HODGSN

2. Configuration

Prepare a touch interface configuration.

To Prepare a Configuration
Select or create a touch interface
configuration.

Capacitive_Touch_Project_Exai ,

Modify Configuration

} To Output Files for Tuning
Output files required for & tuning
process.

Output Files

To Implement Program
Implement a process to call the main
loop for tauch in the main(} function.

To Build Project

Build the target project using IDE tool.

3. Tuning

QE will automatically perform tuning
processing for each touch sensor.

To Execute Program

Start debugging the target project in
IDE tool and execute the program. The
tuning program written on the target
board will run.

To Start Tuning

Follow instructions in the dialog.

} Start Tuning

4. Coding and Monitoring

Implement a program using the touch,
Then, confirm a behavior of touch
interfaces and make fine adjustments.

To Implement Program
Implement a program using the touch
interfaces and build the project.

To Launch Debug
Launch debugging for your target
project and execute the program.

To Connect UART
Enable a monitoring function via serial
communication.

[[] Advanced mode
o
To Output Parameter

Output parameter files from a tuning
result.

QOutput Parameter Files
[]Use an external trigger

[[J Use diagnostic code

Port Auto

Connect

To Enable Monitorin,
Show maonitoring views and enable a
monitoring function.

g [Interval 75 [ms] W

Figure 8-31

Setting "Baud rate"
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5. Click on [Start Tuning] to start automatic tuning.

Workflow Diagram

1. Preparation

Prepare a project that uses the touch
interfaces.

Development Target

Show the development target

MCuU

To Create Project

Create a target project using Smart
Configurator.

Also, Set touch sensors and add the
CTSU driver with SC tool.

To Select a Project Folder
Select a folder that contains the target
project.

‘ C¥CS+_Wo rkspace¥Capa(‘

To Select a MCU Name
Select a name of the target MCU.

‘R?HODGSN ‘

2. Configuration

Prepare a touch interface configuration.

To Prepare a Configuration
Select or create a touch interface
configuration.

Capacitive_Touch_Project Exar ,

Modify Configuration

} To Output Files for Tuning

Output files required for a tuning
process.

Qutput Files

To Implement Program
Implement a process to call the main
loap for touch in the main() function,

To Build Project

Build the target project using IDE tool.

3. Tuning

QE will automatically perform tuning
processing for each touch sensor.

To Execute Program
Start debugging the target project in

IDE tool and execute the program. The

tuning program written on the target
board will run.

To Start Tuning

Follow instructions in the dialog.

Start Tuning

[[] Advanced mode

To Output Parameter Files
Output parameter files from a tuning
result.

Qutput Parameter Files
[[JUse an exteral trigger

[[]Use diagnostic code

4. Coding and Monitoring

Implement & program using the touch.
Then, confirm a behavior of touch
interfaces and make fine adjustments.

To Implement Program
Implement a program using the touch
interfaces and build the project.

To Launch Debug
Launch debugging for your target
project and execute the program.

To Connect UART
a monitoring function via serial
nication.

Baud rate | 153600

Port Auto v

Connect

To Enable Monitoring
Show monitoring views and enable a
monitoring function.

g Interval 75 [ms] W

Figure 8-32 Automatic Tuning

6. A dialog box will open. Specify "Baud rate" in the dialog box and click on [Connect].

B | Connect to COM port (Serial Communication) X

Baud rate | 153600 <

COM port |Auto

Cancel

Help

7.

Figure 8-33 Setting "Baud rate"

In the dialog box opened in response to the previous step, specify the frequency of the clock for the CPU
and peripheral hardware and click on [OK].

Frequency of Peripheral Module Clock (PCLKB or PCLKL)

Peripheral module clock frequency (PCLKB or PCLKL)[MHZ] |32 <

Cancel

Help

Figure 8-34 Setting the Frequency of the Peripheral Module Clock
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8. Automatic tuning will begin. Check the messages in the [Automatic Tuning Processing] dialog box, which
guides the user through the steps of tuning, and follow the instructions for proceeding through the steps.

1 Automatic Tuning Processing

1/7: QE is beginning the tuning process.
During the tuning process, please do not touch the sensors on the target board until instructed by the QE Tuning

Program.

Cancel

Figure 8-35 [Automatic Tuning Processing] Dialog Box

After several steps of the tuning process are complete, the dialog box shown in the figure below will open.
Measure the touch sensitivity at this point. Use normal pressure in touching the Button01 touch sensor as
instructed by the dialog box. While the touch sensor is being touched, the bar in the dialog box will be
extended to the right and the numerical value of touch counting will increase. While continuing to touch
the sensor with your finger, press any key on the keyboard of the PC to confirm the measured value.

4

5/7: QE will now measure touch sensitivity for (Button01, TS05 @ config01).
In this step please use normal touch pressure on the sensor for once. Press any key on the PC keyboard to accept
the sensitivity measurement.

Button01, TS05 @ config01: 13264

1 Automatic Tuning Processing %

Figure 8-36 Measuring the Touch Sensitivity

9. Proceed with measurement for the other button touch sensor in the same way.

10. The following dialog box will open after tuning is complete and you can check the threshold values.
These threshold values are used by the middleware to determine whether touch events have occurred.
Click on [Continue the Tuning Process]. This is the end of the steps for automatic tuning.

B | Automatic Tuning Processing x

The automatic tuning process is now complete. If overflow or warning/errors are indicated, those sensors can be
retried. If there are continued overflows or warning/errors, please consult the Renesas application notes for
Capacitive Touch for guidance.

Select the target Method  Kind Name Touch Sensor  Threshold Overflow Warning / Error
configd1 Button Button00 TSO6 934
O configdl Butten Button01 TS0 9

Retry || Continue the Tuning Process _

Figure 8-37 Threshold Values for the Touch Sensors
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11.Click “Output Parameter Files” and output parameter files including result of tuning. Choose “qe_gen”
folder created at chapter 8.3 as the folder for output files and overwrite the files.
The output files are same as the following files that is outputted at “Output files” of chapter 8.3.
|- ge_touch_config.c < Output File

|- ge_touch_config.h < Output File
|- ge_touch_define.h < Output File
|- ge_touch_sample.c < Output File

Workflow Diagram
1. Preparation

Prepare & project that uses the touch
interfaces.

Development Target

Show the development target

MCU

To Create Project

Create a target project using Smart
Configurator.

Also, Set touch sensors and add the
CTSU driver with SC tool.

To Select a Project Folder
Select a folder that contains the target
project.

‘ C:¥CS+_Workspace¥Capati

To Select a MCU Name
Select a name of the target MCU.

‘R?HUOGSN

}

2. Configuration

Prepare a touch interface configuration.

To Prepare a Configuration
Select or create a touch interface
configuration.

Capacitive_Touch_Project_Exar ,
Modify Configuration

To Output Files for Tuning
Output files required for a tuning
process.

Output Files

To Implement Program
Implement a process to call the main
loop for touch in the main(} function.

To Build Project
Build the target project using IDE tool.

3. Tuning

QE will automatically perform tuning
processing for each touch sensor.

To Execute Program

Start debugging the target project in
IDE tool and execute the program. The
tuning program written on the target
board will run.

To Start Tuning

Follow instructions in the dialog.
Start Tuning
[] Advanced mode

To Output Parameter Files
Output parameter files from a tuning
result.

|I Output Parameter Files il_

[_]Use an extemal trigger

[] Use diagnostic code

4. Coding and Monitoring

Implement a program using the touch,
Then, canfirm a behavior of touch
interfaces and make fine adjustments.

To Implement Program
Implement a program using the touch
interfaces and build the project.

To Launch Debug
Launch debugging for your target
project and execute the program.

To Connect UART

Enable a monitoring function via serial
communication.

Baudrate |153600

Port Auto v

Connect

To Enable Monitorin
Show monitoring views and enable a
monitoring function.

75 [ms] >

1 Interval

Figure 8-38 Output of the Parameter Files

13.0n CS+, click on the B! icon to stop the program and then click on the &1 icon for disconnection from
the debugging tool.
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8.5 Coding and Monitoring

8.5.1

Monitor the touch interface operation by proceeding through the steps under "Coding and Monitoring" in the

Monitoring

workflow diagram.

Workflow Diagram
1. Preparation

Prepare a project that uses the touch
interfaces.

Development Target

Show the development target
MCU
To Cr: Pri

Create a target project using Smart
Configurator.

Also, Set touch sensors and add the
CTSU driver with SC tool.

To Select a Project Folder
Select a folder that contains the target
project

C:¥CS+_Workspace¥Capac|

To Select a MCU Name
Select a name of the target MCU.

R7F100GSN ‘

2. Configuration

Prepare a touch interface configuration.

To Prepare a Configuration
Select or create a touch interface
configuration.

Capacitive_Touch_Project_Exar ,
Modify Configuration

To Output Files for Tuning
Output files required for a tuning
process.

Qutput Files

To Implement Program
Implement a process to call the main
loop for touch in the main() function.

To Build Project

Build the target project using IDE tool.

3. Tuning

QE will automatically perform tuning
processing for each touch sensor.

To Execute Program

Start debugging the target project in
IDE tool and execute the program. The
tuning program written on the target
board will run.

To Start Tuning

Follow instructions in the dialog.
Start Tuning
[[] Advanced mode

To Output Parameter Files
Output parameter files from a tuning
result

[ Output Parameter Files

[Juse an extemal trigger

[Juse diagnostic code

4. Coding and Monitoring

Implement a program using the touch,
Then, confirm a behavior of touch
interfaces and make fine adjustments.

To Implement Program
Implement a program using the touch
interfaces and build the project.

To Launch Debug
Launch debugging for your target
project and execute the program.

T nn ART
Enable a menitoring function via serial
communication.

Baud rate | 153600
Port Auto v
Connect

To Enable Monitoring
Show monitoring views and enable a
monitoring function.

§. Interval 75 [ms] v

1. Build the project and write the program by clicking on the E CS+ icon. After finishing downloading the

Figure 8-39 Workflow Diagram (Coding and Monitoring)

program, click 2 icon to execute the program.
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2. Click on [Connect] for serial connection with the target board. [Connect] shown in the red frame in Figure
8-40 will change to [Disconnect].

Workflow Diagram
1. Preparation

Prepare a project that uses the touch
interfaces.

Development Target

Show the development target

MCU

Create a target project using Smart
Configurator.

To Create Project ’

Also, Set touch sensors and add the
CTSU driver with SC tool.

To Select a Project Folder
Select a folder that contains the target
project.

C:¥CS+_Workspace¥Capac

To Select a MCU Name
Select a name of the target MCU.

R7F100GSN

2. Configuration

Prepare a touch interface

3. Tuning

To Prepare a Configuration
Select or create a touch interface
configuration.

Capacitive_Touch Project Exar ,
Modify Configuration

To Output Files for Tuning
Output files required for a tuning
process.

Output Files

To Implement Program
Implement a process to call the main
loop for touch in the main() function.

To Build Project
Build the target project using IDE tool.

QE will perform tuning
processing for each tauch sensor.

To Execute Program

Start debugging the target project in
IDE tool and execute the program. The
tuning program written on the target
board will run,

To Start Tuning

Follow Instructions in the dialog.
Start Tuning
[[J Advanced mode

To Output Parameter Files
Qutput parameter files from a tuning
result.

Output Parameter Files

[Juse an external trigger

[Juse diagnostic code

4. Coding and Monitoring

Implement a program using the touch,
Then, confirm a behavior of touch
interfaces and make fine adjustments.

To Implement Program
Implement a program using the touch
interfaces and build the project.

To Launch Debug
Launch debugging for your target
project and execute the pragram

To Connect UART
Enable a monitoring function via serial
communication.

Baud rate | 153600

Port Auto v

I Connect

| ¢=m

To Enable Monitoring
Show monitoring views and enable a
monitoring function.

75 [ms] w

§ Interval

Figure 8-40 Serial Connection

3. Click on [Enable Monitoring] in the [Board Monitor] panel in the top left part of the QE window. The
indication "Monitoring: Disabled" will change to "Monitoring: Enabled".

Board Monitor

i !'Nsabledlr

Touch v

Ensble Montoring

Button00

Button01

MORBGREO =0

ion Status: Connecting via serial communication (UART / USB)

Board Monitor X

Touch I/F:

Button00

Button01

v

RORGED =

[m]

-
Status: Connecting via serial communication (UART / USB)

Figure 8-41

Enabling Monitoring

4. When touching of a touch sensor is detected, the state of touching is indicated by a finger icon.
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Board Monitor X MERGREE =o
=
Enable Monitoring | Monitoring: Enabled, Communication Status: Connecting via serial commurication (UART / USB)
Touch I/F: v -
Button00

Button01

< >

Figure 8-42 Display of the State of a Touch Sensor being Touched
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5. Display a graph of the touch counting value in the status chart.
A. Click on the [Status Chart] tab.

B. Click on  for "Touch I/F" on the opened [Status Chart] page and select a touch sensor of the touch
interface configuration.

The chart shows the real-time value of touch counting as it is being measured. The change in the touch
counting value while the touch sensor is being touched can be confirmed on the chart.

The green line shows the threshold value, which is used by the "rm_touch" middleware to judge whether
operation of the touch sensor is in progress; that is, it is being touched.

The red strip at the bottom of the chart shows the duration over which the touch counting value exceeds
the threshold value; that is, touching is being detected.

Main | Status Chart X _ ] ® =0
Touch |/F:  Button00 @ config01 _ [ sync a selection ~

I/F Type: Button(self), TS Pin(s): TS06

Measurement Value: I 11589‘ Baseline: 11610 | Threshold: | 934: Touch ON/OFF difference: 6

Start Data Collection

Figure 8-43 Graph of the Touch Counting Value
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6. Measure the signal-to-noise ratio (SNR) values as required.
A. Click on [Start Data Collection] on the [Status Chart] page.

Main | Status Chart X | Pad Monitor

bd m=a
Touch I/F; |Button00 @ config01 v [ Tomearsiaen 7
I/F Type: Button(self), TS Pin(s): TS06
Measurement Value: | 11649. Baseline: 116284 Threshold: 934 | Touch ON/OFF difference: 21

- Start Data Collection

<

Figure 8-44 Collecting Data in the Touch-off State

B. 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.

B ' Data Collection Settings X

Number of data collected: 1000 v

Data collection target: () Touch OFF ouch OFF + Touch ON -
Collection data: () Measurement Value ouch ON/OFF difference -

Probability: 0.1% (3.09) v

Start Data Collection Cancel

¥

Measurement Value: 11660 | Baseline: 11626 | Threshold: 934 | Touch ON/OFF difference: 73

Touch I/F: |Button00 @ config01 v [] Sync a selection

I/F Type: Button(self), TS Pin(s): TS06

'Stop Data Collection| [ NG A

Figure 8-45 Starting Data Collection
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C. 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.

‘o Next, collect data during Touch ON. When you are ready to take measurements, click
-4

the Start data Collection button.

Touch I/F: Button00 @ config01 v | Sync a selection

I/F Type: Button(self), TS Pin(s): TS06

Measurement Value: Baseline: | 11613‘ Threshold: ‘ 934] Touch ON/OFF difference:

Figure 8-46 Starting Data Collection in the Touch-on State

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

Noise Standard Deviation [NT]: 21.5| Average [NT]: -0| Minimum: Maximum: 76|
Noise Standard Deviation [T]: [ 27.8| Average [T]: 1691/ Signal: l 1691 SNR: [ 11.11] -

SNR is calculated with a probability of 3.09.

Measurement results are saved in the QE-Touch folder.

Figure 8-47 SNR Value
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7. 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 [Multi Status Chart] tabbed page in
the lower left part of the QE window.

Multi Status Chart X EBd

Button00, TS06 @ (*nonm,TSDS @ (* 9 o
L [11667 | = T =

11594

Figure 8-48 Multi-Status Chart

8. Manually adjust parameters as required.
Use the [Parameters] panel in the right part of the QE window.

Parameters X

From left to right

» Read values from the target board.
« Write values to the target board.

e T “10s et e Write values to the target board in real time.
. s a— « Generate parameter files.

I/F Type: Button(self), TS Pin(s): TS06

Item Value
Sample count for drift correction (number of sample) 255
Continuous Touch Cancel Count (Count) 0

Debouncing count of touch-on filter (Count) 3 Touch parameters
Debouncing count of touch-off filter (Count) 3
Average sample count for moving average filter (number of sample) 4

Touch Threshold 934
Hysteresis 46

Set a sample count for drift correction.

Drift correction operation is a function to make the baseline follow the surrounding
environment. Description of the selected touch parameter
Input a value between 0 and 65535.

- The value is 1 or more: The baseline will be corrected every sample count specified
in the [Sample count for drift correction (number of sample)] item.
- The value is 0: No correction.

This setting item will be applied for each method.

Figure 8-49 Adjusting Parameters
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9. While "Monitoring: Enabled" is being displayed, click on [Enable Monitoring] to stop monitoring.

Board Monitor X

=)

Touch I/F;
Button00
Button01
<

Monitoring: Enabled, Communication Status: Connecting via serial communication (UART / USB)

Figure 8-50 Termination of Monitoring

10.Click on [Disconnect] to disconnect the serial connection.

Workflow Diagram

1. Preparation

Prepare a project that uses the touch
interfaces.

Development Target

Show the development target.

MCU

Create a target project using Smart
Configurator.

Also, Set touch sensors and add the
CTSU driver with SC tool.

To Create Project }

To Select a Project Folder
Select a folder that contains the target
project.

C¥CS+_Workspace¥Capac

To Select a MCU Nam
Select a name of the target MCU.

R7F100GSN

2. Configuration

Prepare a touch interface configuration.

To Prepare a Configuration
Select or create a touch interface
configuration.

Capacitive_Touch_Project_Exai
Modify Configuration

To Output Files for Tuning
Output files required for a tuning
process.

Qutput Files

To Implement Program
Implement a process to call the main
loop for touch in the main() function.

To Build Project

Build the target project using IDE tool.

3. Tuning

QE will automatically perform tuning
processing for each touch sensor.

To Execute Program

Start debugging the target project in
IDE toal and execute the program. The
tuning program written on the target
board will run,

To Start Tuning

Follow instructions in the dialog.
Start Tuning
[[] Advanced mode

To Output Parameter Files
Qutput parameter files from a tuning
result.

Output Parameter Files
[JUse an external trigger

[[1Use diagnostic cade

4. Coding and Monitoring

Implement a program using the touch,
Then, confirm a behavior of touch
interfaces and make fine adjustments.

To Implement Program
Implement a program using the touch
interfaces and build the project.

To Launch Debug
Launch debugging for your target
preject and execute the program.

To Connect UART

Enable a monitoring function via serial
communication.

Baud rate 153600

Port Auto

| Disconnect

<K=

To Enable Monitoring
Show monitoring views and enable a
monitoring function.

75 [ms] v

1 Interval

Figure 8-51

Disconnecting the Serial Connection

11.0n CS+, click on the M/ icon to stop the program and then click on the w4 icon for disconnection from

the debugging tool.
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8.6 Flowchart (Software Timer)
Figure 8-52 is a flowchart of the touch measurement control processing with the use of a software timer.

< ge_touch_main()

[Global variables]
> uinté4_t  button_status

uint8_t g_qge_touch_flag

Declare the variable "err". fsp_err_t err

Enable maskable interrupts.

BSP_ENABLE_INTERRUPT() IE 1

Initialization Initialize the CTSU module

API function completed No (err # FSP_SUCCESS)

Initialize the ports used by CTSU

Variable for checking the button state
(1 — Touch-on, 0 — Touch-off)
Measurement completion flag

Variable for checking the results of
API function execution

successfully?

Yes (err = FSP_SUCCESS)

Start touch measurement.
RM_TOUCH_ScanStart()

AP function completed No (err # FSP_SUCCESS)

successfully?

Yes (err = FSP_SUCCESS)

easurement
end interrupt processing
completed?

No (g_ge_touch_flag = 0)

Yes (g_qe_touch_flag = 1)

Clear the measurement completion flag. | g_qge_touch_flag < 0

Get the results of
touch measurement.
RM_TOUCH_DataGet()

AP function completed No (err # FSP_SUCCESS)

A

\ 4

successfully?

Yes (err = FSP_SUCCESS)

Processing defined by the user

l¢

[

Interval
ge_touch_delay()

[Macro definition]

TOUCH_SCAN_INTERVAL_EXAMPLE

Interval period

Figure 8-52 Touch Measurement Control Processing with the Use of a Software Timer
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9. Another Implementation of the Sample Application

9.1 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) or touch sensor 2

(TS_B2) 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 chapter 7,

Settings of Smart Configurator.

Remark: The timer array unit or 12-bit interval timer can also be used instead of the 32-bit interval timer.

9.1.1 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 the interval
timer. The low-speed peripheral clock (fSXP) is used in this example. In addition, deselect the XT1

oscillator.

¢ *Capacitive_Touch_Project_Example.scfg X

Clocks configuration

b=l =
% (=

Generate Code Generate Report

Operation mode: High-speed main mode 2.7(V)~5.5{V

EVDD setting: 27V SEVDDO 555V

)

Middle-speed on-chip oscillator

Overview |Board System Components| Pins Interrupt

Figure

9-1 Setting the Clock
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2. Add the peripheral functions that are required for touch measurement and LED control with the use of a
hardware timer.
Select the [Components] tab and click on % to open the [New Component] dialog box. Select the
"Interval Timer" and "Ports" modules and click on [Next].
After that, assign resources for the selected components. The following settings are used in this example.

[F6 New Component O X
Add new configuration for selected component tb
Interval Timer
Configuration name: | Config_ITLO0O
Operation: 8 bit count mode v
e IL000 _ ITLO0O -

Caution:

To use 16 bit capture mode and 16 bit count mode together when an interrupt on compare ~
match with ITLCMPO1 is not to be used as a capture trigger, add 16 bit capture mode

ITILANN ITINN1 anAd anshla 14 hit raiint mada ITINTY ITIN12 in tha &I

Ports

Configuration name: |Config_PORT

Resource: PORT ~

Figure 9-2 Assigning Resources for the Interval Timer and Ports

3. Set up the interval timer. Select the "Config_ITLO00" component and make the following specifications.

&} *Capacitive_Touch_Project_Example.scfg X S8
i i B! (=)
Software component configuration Gem,a'ti Code Generate Report
Components aeh % B B Configure 6]
5 1 T ™ Clock setting
type filter text Operation clock (fITLO} fSXP i
~ & Startup Clock source fITLO/128 ] juency: 0.256 kHz)
v & Generic
w rbsp Interval timer setting
w (& Drivers Interval value 20 ms v _ue. 19.53125)
v = Power management and reset function
& Config_LVDO Interrupt setting
v = Timers [ Detection of compare match/capture completion (INTITL)
& Config_ITLO0O _ t Level 3 (low)
v & I/O port
@ Config_PORT
~ & Communications
=~ Config_UARTA1
o Coniig Deselect
~ & Middleware
v & Generic
& r_ctsu
@ rm_touch
Overview |Board |Clocks |System Components| Pins| Interrupt
Figure 9-3 Setting the Config_ITL000 Component
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4. Set up the pin to be used for LED control. Select the "PORT" module and set the P60 pin as an output
initially at the high level.

¢ *Capacitive_Touch_Project_Example.scfg X =

=

. . O
Software component configuration Generate Code Generate Report

Components e ed 1% B @ Configure (i

o & S Port selection PORTO PORT6 _

| type filter text

~ [ Startup

~ & Generic Ll Apply to all
@ rbsp Unused n Qut Qutput current Pull-up Output 1
~ & Drivers
~ & Power management and reset function P60
& Config_LVDO QuUnused Oin  @Out _(current Output 1 —
~ & Timers
@ Config_ITLOOO P61
~ & /O port QuUnused Oin @out O QOutput current Output 1
& Config_PORT
~ & Communications P62
@ Config_UARTA1
+ & Middleware @Unused Olin Oout O Output current Output 1
~ & Generic
& rctsu P63
@ rm_touch @Unused OIin OOut OOutput current Qutput 1
< >

Overview |Board | Clocks |System Components| Pins| Interrupt

Figure 9-4 Setting the P60 Pin

5. Click on the f&| icon in the top right part of the Smart Configurator view to generate code.

After this, follow the steps described in chapter 8, Settings of QE for Capacitive Touch, to complete the
settings.
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9.1.2 Flowchart (Hardware Timer)

Figure 9-5 is a flowchart of the touch measurement control processing with the use of a hardware timer.

qge_touch_main()

’ Declare the variable "err". ‘

|
i

Enable maskable interrupts.
’ Initialization ‘

BSP_ENABLE_INTERRUPT()

API function completed

[Global variables]

uint64_t button_status
uint8_t g_ge_touch_flag
fsp_em_t err

IE « 1

Initialize the ports used by CTSU
Initialize the CTSU module

No (err # FSP_SUCCESS)

Variable for checking the button state
(1 > Touch-on, 0 — Touch-off)
Measurement completion flag

Variable for checking the results of
API function execution

successfully?

Clear the compare match detection
flag for channel 0 in TML32.

Start the TML32 timer.
R_Config_ITLO0O0_Start()

Yes (err = FSP_SUCCESS)

ITLSO register
ITFOO bit « 0

<
<

ompare match generate

No (ITF00 = 0)

in channel 0 of TML32?

Yes (ITFO0 = 1)

Clear the compare match detection
flag for channel 0 in TML32.

Start touch measurement.
RM_TOUCH_ScanStart()

P1 function complete

ITLSO register
ITFOO bit « 0

No (err # FSP_SUCCESS)

successfully?

Yes (err = FSP_SUCCESS)

<

easuremen

No (g_qge_touch_flag = 0)

end interrupt processing
completed?

Clear the measurement completion
flag.

Get the results of
touch measurement.
RM_TOUCH_DataGet()

Pl function complete

Yes (g_ge_touch_flag = 1)

g_qge_touch_flag « 0

No (err # FSP_SUCCESS)

successfully?

LED control

<

Yes (err = FSP_SUCCESS)

4

Figure 9-5 Touch Measurement Control Processing with the Use of a Hardware Timer
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9.1.3 Sample Code (Hardware Timer)
The following is a listing of the sample code (ge_touch_sample.c) with the use of a hardware timer in
implementing touch measurement.

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

* FILE : ge sample sample.c

* DESCRIPTION : CTSU2L Program for RL78
***********************************************************************/
#include "ge touch config.h"

#include "Config ITLO0O.h"

void R CTSU PinSetInit (void);
void ge touch main (void) ;

uint64 t button status;

#if (TOUCH _CFG_NUM SLIDERS != 0)

uintlé t slider position[TOUCH CFG NUM SLIDERS];
#endif

#if (TOUCH_CFG_NUM WHEELS != 0)

uintlé t wheel position[TOUCH CFG NUM WHEELS];
#endif

void ge 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 ge touch instance configOl.p ctrl,
g _ge touch instance configOl.p cfq);

if (FSP_SUCCESS != err)

{

while (true) {}

}
ITLSO &= ~_01_ITL CHANNELO COUNT MATCH DETECTE;

R Config ITLO0O_Start();

/* Main loop */
while (true)

{
while (_00_ITL_CHANNELO_ COUNT MATCH NOT DETECTE == (ITLSO &

_01_ITL CHANNELO COUNT MATCH DETECTE)) {}
ITLSO &= ~_01_ITL CHANNELO_ COUNT MATCH DETECTE;

/* for [CONFIGO1l] configuration */
err = RM TOUCH ScanStart (g _ge touch instance configOl.p ctrl);
if (FSP_SUCCESS != err)

{
while (true) {}
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while (0 == g ge touch flag) ({}

g _ge_ touch flag = 0;

err = RM TOUCH DataGet (g _ge touch instance config0l.p ctrl,

&button status, NULL, NULL);

if (FSP_SUCCESS == err)
{

/* TODO: Add your own code here.

if (0 !'= button_status)

{
P6_bit.no0

}

else

{
P6_bit.no0

}

0;

*/
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10. Documents for Reference

e User's Manual
— RL78/G23 User's Manual: Hardware [RO1UHO0896]
— RL78 Family User's Manual: Software [R01US0015]
The latest versions are available on the Renesas Electronics Web site.

e Technical Update and Technical News
The latest information is available on the Renesas Electronics Web site.

e User's Manual: Development Environment
— RL78/G23 Capacitive Touch Evaluation System User’s Manual [R12UZ0095]
The latest version is available on the Renesas Electronics Web site.

e Application Note
— Capacitive Sensor Microcontrollers CTSU Capacitive Touch Introduction Guide [R30AN0424]
— RL78 Family Using the Standalone Version of QE to Develop Touch Applications for a Fast
Prototyping Board [RO1ANG6741]

— 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 QE and SIS to Develop Capacitive Touch Applications [RO1AN5512]

The latest versions are available on the Renesas Electronics Web site.

Website

e Renesas Electronics Website
http://www.renesas.com/

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

o Capacitive Sensing Unit related page
https://www.renesas.com/solutions/touch-key
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General Precautions in the Handling of Microprocessing Unit and Microcontroller
Unit Products

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

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

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

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

Do not input signals or an 1/0 pull-up power supply while the device is powered off. The current injection that results from input of such a signal or /0
pull-up power supply may cause malfunction and the abnormal current that passes in the device at this time may cause degradation of internal

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

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

become possible.
5. Clock signals

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

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

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

input level is fixed, and also in the transition period when the input level passes through the area between ViL (Max.) and Vi (Min.).
7. 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 LSl is not guaranteed.
8. Differences between products

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

evaluation test for the given product.



Notice

1.

10.

11.

12.

13.
14.

(Note1)

Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of semiconductor products
and application examples. You are fully responsible for the incorporation or any other use of the circuits, software, and information in the design of your
product or system. Renesas Electronics disclaims any and all liability for any losses and damages incurred by you or third parties arising from the use
of these circuits, software, or information.
Renesas Electronics hereby expressly disclaims any warranties against and liability for infringement or any other claims involving patents, copyrights,
or other intellectual property rights of third parties, by or arising from the use of Renesas Electronics products or technical information described in this
document, including but not limited to, the product data, drawings, charts, programs, algorithms, and application examples.
No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights of Renesas Electronics
or others.
You shall be responsible for determining what licenses are required from any third parties, and obtaining such licenses for the lawful import, export,
manufacture, sales, utilization, distribution or other disposal of any products incorporating Renesas Electronics products, if required.
You shall not alter, modify, copy, or reverse engineer any Renesas Electronics product, whether in whole or in part. Renesas Electronics disclaims any
and all liability for any losses or damages incurred by you or third parties arising from such alteration, modification, copying or reverse engineering.
Renesas Electronics products are classified according to the following two quality grades: “Standard” and “High Quality”. The intended applications for
each Renesas Electronics product depends on the product’s quality grade, as indicated below.

"Standard": Computers; office equipment; communications equipment; test and measurement equipment; audio and visual equipment; home

electronic appliances; machine tools; personal electronic equipment; industrial robots; etc.
"High Quality": Transportation equipment (automobiles, trains, ships, etc.); traffic control (traffic lights); large-scale communication equipment; key
financial terminal systems; safety control equipment; etc.

Unless expressly designated as a high reliability product or a product for harsh environments in a Renesas Electronics data sheet or other Renesas
Electronics document, Renesas Electronics products are not intended or authorized for use in products or systems that may pose a direct threat to
human life or bodily injury (artificial life support devices or systems; surgical implantations; etc.), or may cause serious property damage (space
system; undersea repeaters; nuclear power control systems; aircraft control systems; key plant systems; military equipment; etc.). Renesas Electronics
disclaims any and all liability for any damages or losses incurred by you or any third parties arising from the use of any Renesas Electronics product
that is inconsistent with any Renesas Electronics data sheet, user's manual or other Renesas Electronics document.
No semiconductor product is absolutely secure. Notwithstanding any security measures or features that may be implemented in Renesas Electronics
hardware or software products, Renesas Electronics shall have absolutely no liability arising out of any vulnerability or security breach, including but
not limited to any unauthorized access to or use of a Renesas Electronics product or a system that uses a Renesas Electronics product. RENESAS
ELECTRONICS DOES NOT WARRANT OR GUARANTEE THAT RENESAS ELECTRONICS PRODUCTS, OR ANY SYSTEMS CREATED USING
RENESAS ELECTRONICS PRODUCTS WILL BE INVULNERABLE OR FREE FROM CORRUPTION, ATTACK, VIRUSES, INTERFERENCE,
HACKING, DATA LOSS OR THEFT, OR OTHER SECURITY INTRUSION (“Vulnerability Issues”). RENESAS ELECTRONICS DISCLAIMS ANY AND
ALL RESPONSIBILITY OR LIABILITY ARISING FROM OR RELATED TO ANY VULNERABILITY ISSUES. FURTHERMORE, TO THE EXTENT
PERMITTED BY APPLICABLE LAW, RENESAS ELECTRONICS DISCLAIMS ANY AND ALL WARRANTIES, EXPRESS OR IMPLIED, WITH
RESPECT TO THIS DOCUMENT AND ANY RELATED OR ACCOMPANYING SOFTWARE OR HARDWARE, INCLUDING BUT NOT LIMITED TO
THE IMPLIED WARRANTIES OF MERCHANTABILITY, OR FITNESS FOR A PARTICULAR PURPOSE.
When using Renesas Electronics products, refer to the latest product information (data sheets, user's manuals, application notes, “General Notes for
Handling and Using Semiconductor Devices” in the reliability handbook, etc.), and ensure that usage conditions are within the ranges specified by
Renesas Electronics with respect to maximum ratings, operating power supply voltage range, heat dissipation characteristics, installation, etc. Renesas
Electronics disclaims any and all liability for any malfunctions, failure or accident arising out of the use of Renesas Electronics products outside of such
specified ranges.
Although Renesas Electronics endeavors to improve the quality and reliability of Renesas Electronics products, semiconductor products have specific
characteristics, such as the occurrence of failure at a certain rate and malfunctions under certain use conditions. Unless designated as a high reliability
product or a product for harsh environments in a Renesas Electronics data sheet or other Renesas Electronics document, Renesas Electronics
products are not subject to radiation resistance design. You are responsible for implementing safety measures to guard against the possibility of bodily
injury, injury or damage caused by fire, and/or danger to the public in the event of a failure or malfunction of Renesas Electronics products, such as
safety design for hardware and software, including but not limited to redundancy, fire control and malfunction prevention, appropriate treatment for
aging degradation or any other appropriate measures. Because the evaluation of microcomputer software alone is very difficult and impractical, you are
responsible for evaluating the safety of the final products or systems manufactured by you.
Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental compatibility of each Renesas
Electronics product. You are responsible for carefully and sufficiently investigating applicable laws and regulations that regulate the inclusion or use of
controlled substances, including without limitation, the EU RoHS Directive, and using Renesas Electronics products in compliance with all these
applicable laws and regulations. Renesas Electronics disclaims any and all liability for damages or losses occurring as a result of your noncompliance
with applicable laws and regulations.
Renesas Electronics products and technologies shall not be used for or incorporated into any products or systems whose manufacture, use, or sale is
prohibited under any applicable domestic or foreign laws or regulations. You shall comply with any applicable export control laws and regulations
promulgated and administered by the governments of any countries asserting jurisdiction over the parties or transactions.
It is the responsibility of the buyer or distributor of Renesas Electronics products, or any other party who distributes, disposes of, or otherwise sells or
transfers the product to a third party, to notify such third party in advance of the contents and conditions set forth in this document.
This document shall not be reprinted, reproduced or duplicated in any form, in whole or in part, without prior written consent of Renesas Electronics.
Please contact a Renesas Electronics sales office if you have any questions regarding the information contained in this document or Renesas
Electronics products.

“Renesas Electronics” as used in this document means Renesas Electronics Corporation and also includes its directly or indirectly controlled
subsidiaries.

(Note2)

Corporate Headquarters
TOYOSU FORESIA, 3-2-24 Toyosu,
Koto-ku, Tokyo 135-0061, Japan
www.renesas.com

Trademarks

Renesas and the Renesas logo are trademarks of Renesas Electronics
Corporation. All trademarks and registered trademarks are the property
of their respective owners.

“Renesas Electronics product(s)” means any product developed or manufactured by or for Renesas Electronics.
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