REN ESAS Application Note

RL78 Family
Using QE (standalone ver.) to Develop Touch Applications for FPB board

Introduction

This application note explains the steps to create an application example that uses capacitive touch sensing
using the RL78/G22 FPB (Fast Prototyping Board) (product name: RTK7RLG220C00000BJ) with mounted
touch electrodes.

This application note is capacitive touch application development guide using "CS+, standalone version
Smart Configurator and standalone version QE for Capacitive Touch".

Using standalone version QE can develop application regardless of device or IDE.

If you are using the RL78/G22 Capacitive Touch Evaluation System (RTKOEG0042S01001BJ) with "CS+,
standalone version Smart Configurator and standalone version QE for Capacitive Touch" as an alternative
development environment, see the following application note.

e RL78 Family Using the standalone version of QE to Develop Capacitive Touch Applications (RO1AN6574)

If you don’t use standalone version QE but "e? studio, plug-in version Smart Configurator and plug-in version
QE for Capacitive Touch" as development environment, see the following application note.

e RL78 Family Using QE and SIS to Develop Capacitive Touch Applications (RO1AN5512)

Target Device
RL78/G22
RL78 family with Capacitive Sensing Unit (CTSU)
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1. System Overview

QE for Capacitive Touch is a development tool that supports initial setup and adjusting sensitivity of the
touch interface for a development of embedded system using capacitive touch sensors.

The main functions of QE for Capacitive Touch are as follows.

e Creating touch interface configurations
It is possible to set visually assignments of touch sensor and positions of touch interface such as button.

e Tuning
It is possible to tune automatically offset and sensitivity of touch interface.

¢ Monitoring and parameter adjustment
It is possible to monitor the performance of touch interface and adjust details of parameters.

Interface generation Monitoring

function function

6/7: QE will new measure touch sensitivity for (Buttor00, TS06 @ config).
o B In this step please use normal touch pressure on the sensor for once. Press any
key on the PC keyboard to accept the sersitivity measurement

Button01, TS05 @ config01: 15328

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

RO1AN6741EJ0100 Rev.1.00 Page 4 of 65
Mar.20.23 RENESAS




RL78 Family

Using QE (standalone ver.) to Develop Touch Applications for FPB board

2. Operating Environment

Table 2-1 and Table 2-2 show the operating environment for this application note.

The program generated by the standalone version of QE is written to RL78/G22 by CS+, and then run on

RL78/G22.

This application note can be utilized for other devices from the “RX/RA/RL78 family and Renesas Synergy ™

platform” with capacitive touch IP.

Table 2-1. Operating Environment (Software)

Items Contents Version

IDE CS+ for CC 8.09.00 or later
Toolchains CC-RL 1.12.00 or later
QE Standalone Version QE for Capacitive Touch | 3.2.0 or later
Smart Configurator RL78 Smart Configurator 1.5.0 or later

Caution When using the CC-RL free evaluation edition V1.12.00 or later for tuning of touch sensors, select
"debug precedence(-onothing)" as the optimization levels.

Table 2-2. Operating Environment (Hardware)

Items

Contents

Microcontroller used

RL78/G22 (R7F102GGE2DFB)

Target Board

RL78/G22 Fast Prototyping Board (RTK7RLG220C00000BJ)

RO1AN6741EJ0100 Rev.1.00
Mar.20.23
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3. Building the Development Environment
This chapter explains how to install tools and connect the board to PC.
This application example uses the following tools.

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

This chapter will not explain how to install CS+ and Smart Configurator. If you haven't installed them yet,
install them according to their procedure.

3.1 Installation of the Standalone Version QE for Capacitive Touch
Install standalone version QE for Capacitive Touch by taking the following steps.

If you have already installed, this section is not necessary.

1. Download “QE for Capacitive Touch” from Renesas Electronics website.

2. The downloaded zip file has plugin version and standalone version.
Extract the downloaded zip file.
Then choose a folder for extraction which windows file path is not over the character limit (260
characters).
For example, in the directory of “C:\Renesas”.
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3.2 Connection of the Target Board
Connect the target board to the PC.
Following Figure 3-1, connect the target board to PC. via USB.

In this application example, power is supplied to the target board via USB. Confirm the circuits on the target
board, and then set switches or jumpers as necessary.

For the application example, set the jumpers of the target board as follows.

o JP16 : Open when performing the QE serial connection function
: Closed when performing the COM PORT debug connection function
o JP17 : 1-2 short

QE for Capacitive Touch RL78/G22 FPB Touch Slider Touch Button

Target Board

Figure 3-1. Target Board and PC Connection
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4. Workflow for Developing an Application
This chapter explains how to create an application.

Follow the steps in the workflow of QE for Capacitive Touch to develop an application.

Introduction

Interface
generation
function

Monitoring

function

Workflow Diaaram
1. Preparation

Prepare a project that uses the touch
Interfaces.

To Create Project

Creste & target project using Smart
Contigurator,

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

T I a Project Folder
Select a folder that contains the target
project

Select 2 name of the target MCU,

2. Configuration

Prepare a touch interface configuration.

To Prepare a Configuration
Select or create 3 touch interface
configuration

Dutput files requirad for 3 tuning
Process.

To lmy nt Program
implement a pracess to call the main

3. Tuning

QE will automatically perform tuning
processing for each touch sensar.

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.

Fallow instructions in the diziog

[] Enable advanced tunin

To Output Parameter Files
Output parameter files from & tuning
result

4. Coding and Monitoring

Implerment @ program using the touch.
Then. contirm a behavior of touch
interfaces and make fine adjustments.

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

Launch debugging for your target
project and exacute tha program.

Lal
Enable 3 monitoring function via serial
commiunication

Baud rate . 115200
Post Auto w

Connect

pap far touch in the main{} function _
[ Use an external trigger To Enable Maonitori
Shaw manitoring views and enable 3

Build the target project using IDE tool manitoring function

i intarval | 75 [ms] v

Figure 4-1. Workflow for Developing an Application

Table 4-1 shows each step within the workflow. Chapter numbers in the table are linked to the corresponding
chapter page. Click each chapter number in the table to see how to use each function. IDE and Smart
Configurator is used for project creation and coding, project build, and debug.

RO1AN6741EJ0100 Rev.1.00
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Table 4-1. Items of QE for Capacitive Touch
Items Capture
Preparation Project Creation | Creating Project Using IDE 6
Setup of Smart Configurator 7
Setup of Clock and System 7.2
Setup of CTSU Driver 7.3.2
Setup of Touch Middleware 7.3.3
Setup of Serial Interface (UART) 7.4
Setting Unused Pins to Low-level Output 7.5
To Select a Project Folder 8.2
To Select a MCU Name
Configuration To Prepare a Configuration 8.3
To Output Files for Tuning
To Implement Program
To Build Project
Tuning To Execute Program 84
To Start Tuning
To Output Parameter Files
Coding and Monitoring | To Implement Program 8.5
To Launch Debug
To Connect UART
To Enable Monitoring
RO1AN6741EJ0100 Rev.1.00 Page 9 of 65
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5. Application Example
5.1 Application Example Overview
This application note provides an example of an application which uses two buttons and one slider.

From chapter 6 onward, the application note explains how to create the application and monitor whether the
either of the buttons or the slider is touched.

Target Board Monitoring
Touch Touch e
Sensor1 Sensor?

Touch Slider

Figure 5-1. Application Example

RO1AN6741EJ0100 Rev.1.00 Page 10 of 65
Mar.20.23 RENESAS




RL78 Family

Using QE (standalone ver.) to Develop Touch Applications for FPB board

5.2 List of Used Pins

Table 5-1 shows the pins used in this application example.

UART communication and touch sensors in the application depend on the target board you are using

Table 5-1. List of Used Pins for Application Example

Items Pins Uses
UART Communication RxDO0/P11 Tuning
TxDO0/P12 Monitoring
Touch Sensor 1 TS24/P26 Button (TS_B1)
Touch Sensor 2 TS23/P25 Button (TS_B2)
Touch Slider TS20/P22 Slider (TS_S)
TS21/P23
TS22/P24

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

FEFFP)

Target Board

Figure 5-2. Position of Touch Sensors
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6. Project Creation
Launch CS+ and create new project.

In “Create Project” dialog, select the following.

e Microcontroller : RL78

e Using microcontroller : R7TF102GGEXFB (48pin)
¢ Kind of project : Application (CC-RL)

e Project name : (Any project name)

e Place : (Any place)

Create Project

Microcontraller: RL78 —

Usng microcontrolber:

i (Search microcontrolier Lipdate
- Wy AL78/G22 (ROMGIKE) Product HameR7F 100GGEFB
’ RTF 102GEExS P 20pin) Internal ROM sizelkBytes 64

™Y R7F 102GGE:F B4 Bpin) Internal RAM size(Bytes] 4035

I R7F102GGE=NP{48pin)

Eind of project Application(CC-AL) _

Place: CHCS+ Workspace —

M ] Make the project folder

[] Pags the fils composition of an existing project to the new project

Fropct 1o be passed

Coopy compogition files in the diverted project folder to a8 new propect folder

Project pame: Capacitive_Touch_project_Example _ Capacitive_Touch_|

CHOS+ Workspace¥Capacitive_Touch projct Example¥Capacitive_Touch project_Example mipj

Project_Example

Figure 6-1. Creating New Project

RO1AN6741EJ0100 Rev.1.00
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7. Setup of Smart Configurator

This chapter explains how to set by Smart Configurator. Necessary setup for this application example is the
following.

¢ Clock and system

e CTSU driver

e Touch middleware

e Serial interface (UART Communication)

e Unused pins to low-level output

7.1 Launching Smart Configurator
Double-click “Smart Configurator” in “Project Tree” of CS+, and launch Smart Configurator.

Progect Tree %
, ©.23.@
1} Capacitive Touch project Example (Project)
= R7F102GGExFB (Microcontroller)
2 Smart Configurator (Design Tool) —
A, CC-RL (Build Tool)

=x RL78 Simulator (Debug Tool)

%’ Program Analyzer (Analyze Tool)

3 File

Figure 7-1. Launching Smart Configurator

If Smart Configurator cannot be launched, confirm the following.

e Whether file path in the property of Smart Configurator is correct.
e Whether “Smart Configurator for RL78 Communication Plug-in” is selected in “Tool” -> “Plug-in Manager’
of Menu.

BOX 0% Propen - %
“ Smant Configurator Property 2 =+
giect] (1%
e V1.00.04.03 [16 Nov 2022]
v Smart configuraior sefing
Smart Configurator for ALTE executable file path C¥Program Files (xB60W Aenesas ol ¥ AL 78¥ eclipsel 5 4 e

Figure 7-2. File Path of Smart Configurator
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—

Plug-in Manager

Checked plug+ns are loaded at the CS+ start-up
These settings are enabled at the next startup

that the checkbaxes of the plug-n for the target

Basic Function Addiional Function

Module Name

[ °HCode Generator Plugin

[ <5 Code Generator/PinView Plugin

A & Debug Console Pugin

B ¥ Edtor pugn DLL

Al ronPython Console Plugin

[, 2 Pin Configurator Plugn

4P Program Analyzer Pugin

A Quick and Effective tool soksion - GE
[ “] Smart Configurator for RL78 Communication Plugn
[ Stack Usage Tracer

&} Update Manager Plugin

<

* You can never uncheck a check box of the grayout plugin that is required by the CS+. Also, on the [Basic Function]tab. & is
recommended microcontroller of the development are not cleared.

of

Description

Plug-n to generate the device driver automaticaly for V8
Plugin to generate the device driver automatically and to
DebugConsole plug+n to support using standard /0.
SEdtor [

k is a console where the IronPython commands and the C
Plug-n to define the device pin configuration.

Plug-n to analyze program.

Plugn for application development that contains useful tc
Pluginto with Smart Configy for RL781
Utiity to display and adjust stack usage of each functions.
Plug+n to communicate with CS+ Update Manager.

oo || o

Figure 7-3. Plug-in Manager
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7.2 Setup of Clock and System
This section explains how to set the clocks and system.

1. Select “Clocks” tab in lower-middle menu, and set clocks.

Clatks senfiguration

- High-speed main mode 2.7(W)~ 550/}

Figure 7-4. Setup of Clocks

2. Select “System” tab and set the debug environment.

System co nfi guration

n-chip debeug netting

On-chip debug operation wetting

i 5 COM Post _ Use COM port

Ermsdator wetting

Priuais RRMDMM luneses g
Lirrtead ) Upad

StariStop funcios seting

B Censtad Usad

bondtoring polnt hunction setting

Surity 1D jatting

U seurity 1D - Uncheck “Use security ID"

Security 1D sthentication ladune setting

D st it Plash mamosy dats

%) Erae Flash memosy data

Ohprwipwy Board Clocks Syvtem _ Pl Brdivrupd

Figure 7-5. Setup of Debug
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7.3 Setup of SIS (software Integration System) Modules

This section explains how to add two SIS modules which are “CTSU Driver” and “Touch Middleware” used
for QE for Capacitive Touch and set them.

7.3.1 Download of SIS Modules

Download “CTSU Driver” and “Touch Middleware” by Smart Configurator.

If you have already installed, this section is not necessary.

1. Select “Components” tab and click the * icon.

Software component configuration He:ﬂ T Q:_EI;:I
Components By 3 = [  Configure (6]
g . -
[type fitter text jl
~ = Startup
v (& Generic
& rbsp
Overview | Board | Clocks | System | Components r_
Figure 7-6. Software Component Configuration
RO1AN6741EJ0100 Rev.1.00 Page 16 of 65
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2. Click “Download RL78 Software Integration System modules” at lower of “New Component” dialog.

G New Component O X

Software Component Selection {:E_

Select component from those available in list

Category All ~
Function All v
Filter

Components Short Name Type Version ~

# A/D Converter Code Generator  1.2.0

3 Board Support Packages. - v1.40 r_bsp RL78 Software 140

# Capacitive Sensing Unit driver. r_ctsu RL78 Software .. 1.30

# Clock Output /Buzzer Output Controll... Code Generator  1.3.0

# Data Transfer Controller Code Generator  1.2.0

f# Delay Counter Code Generator  1.3.0

8 Divider Function Code Generator  1.3.0

# Event Link Controller Code Generator  1.1.0

8 External Event Counter Code Generator  1.3.0

#8 1IC Communication (Master mode) Code Generator 14.0

#11IC Communication (Slave mode) Code Generator  1.3.0

# Input Pulse Interval/Period Measurem... Code Generator  1.3.0

& Input Signal High-/Low-Level Width ... Code Generator  1.3.0 v
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 -
Configure general settings...

@ < Back Next > Cancel

Figure 7-7. Software Component Selection Dialog Box

3. Select the following, and click “Download”.
— RL78 Family CTSU Module Software Integration System
— RL78 Family TOUCH Module Software Integration System

RL78 Software Integration System Modules Download E\LE
Select the RL78 Software Integration System modules for download

Title Document No.  Rew. Issue date ~ || Select All
[J RL78 Family FS3000 Sensor Control Mod.. ROTANG195E).. Rew.1.00  2022-06-30 Deselect All
[] RL78 Family F51015 Sensor Control Mod_  ROTANG198E).  Rev100  2022-06-30
[J RL78 Family HS400X Sensor Control Mo.. ROTANG446E).. Rev.1.00  2022-06-30
[J RL78 Family HS300x Sensor Control Mo..  ROTANB194E).  Rev120  2022-05-20
[ RL78 Family CTSU Module Software Inte.. R11ANO484E).. Rev.1.20  2022-04-20
B4 RL78 Family TOUCH Module Software In.  R11ANO485E). Rev120  2022-04-20
[J RL78 Family Sensor 12C Communication .. ROTANG193E). Rev1.10  2022-03-02
[ RL78 Family FS2012 Sensor Control Mod.. ROTANG196E). Rewv.1.10  2022-03-02
] RL78 Family ZMOD4410 and ZMOD4510.. ROTANG197E). Rew.1.10  2022-03-02
[] RL78 Family Board Support Package Mo.. ROTANSS22E).  Rev120  2022-02-28 .
Module Folder Path:

Browse..
Download Cancel

Figure 7-8. Download SIS Modules
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7.3.2 Setup of CTSU Driver

This subsection explains how to set “CTSU Driver”.

1. Select “Components” tab and click * icon. In the displayed dialog, select “r_ctsu” module and click

“Finish”.

8 Capacitive Sensing Unit driver.

r_ctsu

RL78 Software Integration System

1.30

Figure 7-9. “r_ctsu” Module

2. Click “r_ctsu” module and enable TS pins used for this application example.
In this application example, five TS pins are used.
Please check user’s manual of your target board in order to confirm assignment between TS pins and

touch sensor.

Software component configuration

Components i +  Configure
g = = Property
~ @ Configurations
Startup % # Parameter check

w i Genenc
@ rbsp

~ @& Middleware
~ & Generic
« ot

G

# Data transfer of INTCTSUWR and INTCTSURD

# DTC setting

# Auto-judgment function in Snooze mode wing SMS
.

”

# Intemupt level for INTCTSUWR

# Interrupt level for INTCTSURD

# Interrupt level for INTCTSURN

.

~ 1@ Resources

Overview Board Clocks System Components _

TSCAP Pin -

TS20 Pin

|
TS24 Pin

~ T523 Pin
~ T524 Bn
~ T525 Bin
~ T526 Pin
~ 1527 Pin
~ T528 Pin

Value

Use system default
Interrupt handler
Setting in r_ctsu

Dusable

Level 2
Level 2
Level 2

1C] &
Generate Code  Generate Report

Figure 7-10. Enable Used TS Pins
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3. ltis recommended to set unused TS pins to low-level output. In CTSU2, when TS pins not used in the

application are enabled, the TS pins are set to low-level output as non-measurement pins.

In this application example, enable all TS pins, including unused pins. Note that pins TS12/TS13 pins are
excluded as their dual functions are used in the application.

In designing your circuit, make sure to perform sufficient pin processing and satisfy electrical

characteristic requirements.

Software component configuration

Components i ¥ Configure
S5 L Property
v @ Configurations

~ & sanp " # Parameter check

~ & Genenc
& rhip # DTC setting
v & Middleware
v & Generic .
w rctsu 2

# Data ransfer of INTCTSUWR and INTCTSURD

# Auto-judgment function in Snooze mode using SMS

# Interrupt level for INTCTSUWR
# Interrupt level for INTCTSURD
# Interrupt level for INTCTSUFN

#

]

#
v @ Resources

~ @ CTsu

TSCAP Pin
TS00 Pin
T501 Pin
TS02 Pin
TS03 Pin
TS04 Pin
7505 Pin
TS06 Pin
TS07 Pin
T508 Pin
T509 Pin
T510 Pin
TS11 Pin
T512 Pin
T513 Pin
T514 Pin
T515Pin
TS16 Pin
T517 Pin
TS18 Pin
T519 Pin
T520 Pin
T521 Pin
T522 Pin
T523 Pin
TS24 Pin
TS25 Pin
T526 Pin
1527 Pin
T528 Pin

¢

gl gV St ST ST ST ST M AT AT AT AT ST SV ST RV AT ST ST AT SV AT AU ST AT AT 4

v

Owverview Board Clocks System Components Pins Intermupt

5] &
Generate Code Generate Report

Value

Use system default
Intermupt handier
Setting in r_ctsu
Disable

Level 2
Level 2
Level 2

¥ Used
¥ Used
¥ Used
¥ Used
¥ Used
7 Used
¥ Used
¥ Used
¥ Used
¥ Used
¥ Used
¥ Used
¥ Used

Used

Used
7 Used
¥l Used
¥ Used
¥ Used
¥ Used
¥ Used
¥ Used
¥ Used
¥ Used
¥ Used
¥ Used
i Used
¥ Used
¥ Used
¥ Used

()

Figure 7-11. Enable TS Pins Unused in the Application
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7.3.3 Setup of Touch Middleware
This subsection explains how to set “Touch Middleware”.

Monitoring touch performance for touch applications is possible by communication via the OCD (On-Chip
Debugging) emulator. However, in RL78 family case, monitoring performance is limited by the OCD function

of the RL78 family.

Monitoring touch performance using serial communication enable smooth monitoring. Also it is possible to

tune using serial communication.

1. Click ® icon and select “rm_touch” module in the displayed dialog, and click “Finish”.

& Touch middleware. rm_touch

RL78 Software Integration System

1.30

Figure 7-12.

2. Click “rm_touch” module and set the following.
— Enable to support QE monitor using UART
— Enable to support QE tuning using UART
— UART channel UARTO

UART channel to set depends on your target board.

“rm_touch” Module

Software component configuration

Components (T - & Configure
5 - Property
v @ Configurations
v & Startup < # Parameter check
v @& Generic # Support QE monitor using UART
& rbsp # Support QE tuning using UART

# UART channel
# Type of chattering suppression

v & Middleware
~ Generic
@ r_ctsu

@ rm_touch -

v

Overview Board Clocks System Components Pins Interrupt

UARTO

5|

Generate Code Generate Report
@
Value
Use system default

| Enable
| Enable
UARTO

TypeA : Counter of exceed threshold is ho

Figure 7-13. Setup of “rm_touch” Module
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7.4 Setup of Serial Interface (UART)

This section explains how to set UART for tuning and monitoring of touch sensors.

The UART channel and port to be set depend on your target board.

1. Click ® icon. In the displayed dialog, select “UART Communication” module and click “Next”. Then set

as follows and click “Finish”.

— Operation : Transmission/reception
— Resource : UARTO
B UART Communication Code Generator  14.0

Figure 7-14. “UART Communication” Module

6 New Component O X ]

Add new configuration for selected component 'Eh

UART Communication

Configuration name: | Config_UARTO

Operation: Transmission/reception - Transmission/reception
Resource: UARTO h UARTO -
v

Figure 7-15. Select UART Channel
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2. Click the added “UART Communication” module and set the operation clock and transfer rate (baud rate)

in the transmit and receive sections.

Saftwars component configuration

Ny LT | Bumbion Rsoapse _

BARTD cio setting

Stariup E
e - Ciparation clock
& o b Clesth wtnsin
i -.":M Chata bt wetting
» g Communcation.
& Conliy LARTD - T bita w H b
* i Mickary Yt o P 1y
& = L58
& o ol Pariey saisivg
= porw 0 pars

Sy B4 bee Lh sellrng
7 bt Nawd

Fpmgrcw dala ber! beflog

& o e
Faader rate delling

Brarmler rate petting

v peflg

Racepion md et proety SNTRRC

Crvrvirss Bowrd Otk Syiem Componants Piss Infemant

Software component anfiguration

LBARTD cock setting

o Orparation chock
& o bag Olesth Stnsin
1 Dt bt Letting
= @ Communstion. ¥
& Caali LUETD — ¥ bity LH -1
* i Rlcllioenary Vrirmte derecBion dafieg
o e = L8
# u chus Parity soming
! Picr 3 parity

Shop b lnfgth selng
7 A fhwed

Fpuevw s v 11eg

w Pion e
Tarsler ot dellong

Barnfer rate Lottng

o

Crvrvirss Bowrd Otk Sytem Components Piss Infemant

Lirwwl B vl

0 Lowsl B florwd

= Mptmpice, #ne

R

POLE2 *3

(et ]

Cdd panity

Larwwd Ji o)

0 Lowsl B forw)

= MR, $INeE

CKO0, fCLKE2*3

Eveary parity

153600

Even party

- 153600

CKO0, fCLKIEZ*3

Figure 7-16. Setup of “UART Communication” Module (UARTO)

3. Select “Pins” tab and assign the following pins to the UART (SAUO00) channel.

— RxDO 121
— TxDO : 20
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Pin configuration

Hardware Resource M & Pin Function

L Al Ena_  Function PIOR Assignment Pin Num Directi.. Remarks
8 170 Parts - w1 PICR1 F Rl
@ Clock Generator SCKO0 PIORY ¢ Mot assigned * Not assig None
@ Tirner Array Unit SCLOD PIOR1 * Mot assigned * Mot assign None
@ Real-Time Clock SDADD PIOR1 * Not assigned * Mot assigr None
# Clack Output/Buzzer Cutput Controller SI00 PIORT * Mot assigned * MNat assign None
* Mot assigi None

"L ASD Converter 1 so00 PIOR1T

- A T

# Mot assigned
= o Serial Array Unit 1 1D
* o SAUD
o SAU0O -
= SAU
= SAUO2
= SAUOZ
»  SAU
= SAUT0
= SAUTT
o3 Serial Interface ICA
2 Serial Interface LARTA
& Interrupt Function
@ Kay Interrupt
@ Reset Function
@ Capacitive Sersing Unit
@ On-Chip Debug
@ Power Supply
£ Voltage Regulator -
Pin Function Pin Number

Overview Board Clocks System Components Pins F—

All

Commients

Figure 7-17. Assignment of Pins for UART Channel (UARTO)

RxDO0/TxD0 UARTO pin assignment error may occur depending on the tool version used, but the error should

be ignored.

In this application, the program generated by the COM port debug function is written to RL78/G22 using
CS+. The pins used to write the program (TOOLRxD/TOOLTxD) also function as UARTO0 RxD0/TxDO pins,
which may cause pin conflicts in the Smart Configurator. However, conflicts will not occur in actual use since

the CS+ and standalone version of QE are not used at the same time.
When using CS+ (writing a program): operates as TOOLRxD/TOOLTxD pins

When using standalone version of QE: operates as RxD0/TxDO0 pins

(%4 Configuration Problems X i = 0O
4 errors, 0 warnings, 0 others
Description - e
~ @ Pin (4 items)
@ E04010003: Pin used by RxDO0 in Config_UARTO conflicts with pin used by TOOLRxD in Pin Allocator, pin used by TOOLRxD in System. Pin
@ E04010003: Pin used by TxDO in Config_UARTO conflicts with pin used by TOOLTxD in System, pin used by TOOLTxD in Pin Allocator. Pin
@ E05000010: Pin 20 cannot be used multiple times, Pin 20 is assigned to TxDO and TOOLTxD. Pin
@ E05000010: Pin 21 cannot be used multiple times. Pin 21 is assigned to RxD0 and TOOLRxD. Pin
Figure 7-18. Pin Assignment Error for UART0
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7.5 Setting Unused Pins to Low-level Output
It is recommended to set ports unused in the application to low-level output.

In designing your circuit, make sure to perform sufficient pin processing and satisfy electrical characteristic
requirements.

Please see user’'s manual of your target board in order to confirm ports which you need to set to low-level
output.

As example, this section explains how to set “PORT63” to low-level.

1. Select “Components” tab and click  icon. In the displayed dialog, select “Port” module and click
“Finish”.

# Ports Code Generator 1.3.0

Figure 7-19. “Ports” Module

2. Select “Port” module and check “PORT®6".

Software component configuration

Components i #  Configure .
B g & Port selection PORTE
v i Startup o 1
o . PORTO PORT
@ r_bsp PORT2 PORT3
~ g Diivers
b /O port | PORTA il
« Config PORT 4
Z1pORTE | PORTT
w g Communicatons
@ Config_UARTO PORT12 PORT13
- Midd leware )
- - . PORTY4
& r_cisu

Por . i
& i ouch ot mode setting

®) Read Pmn register values Read digital output level

£ >
Overview Board Clocks System Compaonents _lupt

Figure 7-20. Setup of “Ports” Module
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3. Click “PORT®6” tab and set “P63” to output.

Software component configuration

Components i b = %  Configure
By e o =
— Port selection PORTG
@& Startup i g
- ply 1o al
i c i LI AppPly

® 1 bsp
» g Dyivers
- O port
« Config_PORT S
~ @ Communscations
& Config_UARTO
= & Middleware
¥ & Genenic
& rcisu

® rm_touch

€

PEO
® Unused

P&1
®) Unused

P62
®! Unused

Pa3
Unuzed

Overview Board Clocks System Components Pins Interrupt

n

Cut

-D..L-

:Oulpu'. 1

Figure 7-21. Setting “P63” to Output

RO1AN6741EJ0100 Rev.1.00
Mar.20.23

RENESAS

Page 25 of 65




RL78 Family
Using QE (standalone ver.) to Develop Touch Applications for FPB board

7.6 Generating Code
Perform generating code.

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

Software component configuration

Components i ¥ Configure
il o s Preapaprty Vale
v & Condigurations
Seatup ® Stmt up pelect Erubls (une BEP pamup
= @ Ganeic # Control of invalid memncry scoess detection Divsble
« rbip _ ® RAM guard spacelGRAMO-1) Dreabled
* g Debvers ® Guard of control registers of port functicniGPORT) Disabled
~ @ /O port # Guard of regiiters of internupt lunctisrGINT) Disabled
& Conlig PORT ® Guard of control registens of dock confrol function, voltage detector. and RAM parity sror detection furctionlGCSC) Disabled
= @ Commmuations ® Dot llash scoess controlDFLEN Dizsbles
& Config_LARTO ¥ Indtiakzation of peripheral functions by Code GenratonSman Conligurator Erabile —
v w Maddiewane # AP functiors disable{®_BSP StartTlocd, R_BSP Stoplod Erablie
i Generic ® AP functions driableR_BSP GetFckFreqhs) Erable
o et ® AP funciiors disablefR_BSP SetClockSource) Eruabie
# 1en_touch # AP functiore disabdelf_ESP ChangellockSetting] Erubie
# Farameter chack enable Eruable
® Satting fos starting the high-speed on-chip oscllator st the times of relsass from STOP mode and of transitions 1o SNOOTE mods High-spead
# Enable user warm start callback (PRE) Urused
L
#® Enable user warm start callback (POST) Uiz
.
® Waichdog Timer refresh snable Uiz

Orverview Board Clocks Systerm Components Pins | Inbernupt

Figure 7-22. Setup of “r_bsp”

2. Click ® icon on Smart Configurator to perform generating code.

When setting of on-chip debugging or option byte is changed, “Confirm linker option change” dialog may
be displayed. Confirm the changes and click “OK”.

Confirm linker option change O X
Setting Old value New value
User option byte value - EF3AES8
Option byte values for OCD - 84
Set debug monitor area No Yes(Specify...
Control allocation to self RA.. No Yes(Error m...

Figure 7-23. Confirm Linker Option Change
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8. Setup of QE for Capacitive Touch

8.1 Launching QE for Capacitive Touch
Launch standalone version QE for Capacitive Touch (QE).

1. Launch QE by “QE-CapTouch (install folder of QE) / eclipse / ge-captouch.exe”.

2. Figure 8-1 shows the window of QE after launching.

1. Preparal 2. Configuration 3. Tuning 4. Coding and Monitoring ool

Prepare a project that uses the touch Prepare a touch nterf; QEwil
interfaces.

ftem Value

Parameters

l:l Output files required for a tuning
e

To Selecta MCU Name
Select a name ofthe target MCU.

Baudrate | 115200

Pat | Auo

Connest

Mult Status Chart 53 =) =0

Console

Figure 8-1. QE Window after Launching

If the layout in full window collapses, set layout of Windows to 100% by Windows setting.
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8.2 Preparation

Set items according to “Preparation” of Workflow Diagram at middle of QE window.

Workflow Diagram

1. Preparation

Prepare a project that uses the touch
interfaces.

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 2 felder 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.

Modify Configuration

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

Output Files

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

To Build Project
Build the target project using |DE tool.

3. Tuning

QE will automatically perform tuning
processing for each touch sensor.

To Execute Program
Start debugging the target project in

|DE tool and execute the program. The

tuning program written on the target
beard will run.

To Start Tuning
Follow instructions in the dialog.

Start Tuning
[J Enable advanced tuning

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

Output Parameter Files

[[JUse an external trigger

Use diagr

4. Coding and Monitoring

Implement 2 program using the touch.
Then. confirm a behavior of touch
interfaces and make fine adjustments.

To Implement Program
Imglement 2 program using the touch
interfaces and build the project.

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

To Connect UART

Enzble 3 monitoring function viz serial
communication.

Baud rate | 115200

Port Auto v

Connect

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

i\ Interval | 73[ms] W

Figure 8-2. Workflow Diagram (Preparation)

1. Click “---” under “To Select a Project Folder” and select your project folder created by CS+.

2. Click “---” under “To Select a MCU Name” and select your using microcontroller.

Woddfiow Diagram

1. Preparation 2. Configuration 3. Tuning 4, Coding and Monitaring
Paipin & Brojict Sat cird thi bk Prapank & b isterface configoration, GE will auasmatically paifoem baning IFglafbt 3 Brogrim ullag the tuch
it fanad PEECRISing Tor e Do Miae, Tref Loftii= § ehlviee of 12l
R DR ks TAe b UEDRE
Yo Coeate Profect To Prepare o Configuration To Execute Program To Implement Program

Create 3 tanged aroect uaing Smar
Configu

Algad, St toush sanade s and 553 The
TS debnbr with SC haol

Seiecl o creafte 3 houch interace
CoeA g atan

Flart detu g the target project in
B2E 100l and entoute the program. The
teniag pragram writhen o the tanget
Edaid will non

Implement 3 pIGETIM U e Touch
inberfaces and buld the project

Laurch Ssbaping for yiur target
ettt and duiiate T prigrim,
Fiilerw Itrustions i the daleg
Sedect 2 dpser that containg Pe target

To Connect UART
project i Lt b Efubls § meAnning funotion vl il
mwﬂm_mu ommwrication
Y = A g requir ning
(CHCS+ Workspace¥Capac) | -l-; ot & = [ Enable advanced tuning
Baud rate | V1500
Dutpel paramete Bl o 3 wning Bt Bty i
THSCE B Ao b7 e Wrge] WCU v
BTF 10004GE Conmect
o ek 3 procens to cal the man
inen fir noueh it =) Aunntien
[ Use an extemal bngger b

Erva monioning viesd ind aasbis 3
Burld i Segat Godoct uiing NDE 2l [ ket chiampracnctic: cxnhe Pt iag hnebisn

§  abenad | TEIMs]

Figure 8-3. Preparation
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Product Mame of Target MCU

Farraly Narne ALTS w
Group Narme RLT&/G22 w
Pin Mumiber Bpin:G W
EOM Size EAKBE W
Product Mame RTF 102GGE

Figure 8-4. To Select a MCU Name

If the following error is occurred by “To Select a MCU Name”, the place of QE install folder may be incorrect.

Stop QE, move the install folder to other place such as in the directory of “C:\Renesas” and launch QE.

O Internal Error

W Internal Error

I
‘—/ Reason:

java.lang.MNullPointerException

Figure 8-5. Internal Error
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8.3 Configuration

Set items according to “configuration” of Workflow Diagram.

‘Worificw Diagram

1. Preparation

Paidaink 3 Brd et B wird e bt
[ -

Yo Coeate Profect
Crpate 2 tanged project uaing Smart
Configus afar.

Aligh, Tt toch Baniaor 3nd $5J The
CTRU v weth 5L el

T Ssisctn Projeet Folder
Tabact o Axkawr that contaieg Re Earget
[l e '

S+ WorkspaceWCapa:

Slect B naeme of B B0t WACUL

RIF 1020GE

2. Configuration
Prapank & b isbirfsce oontifiration,

To Prepare o Configuration
Gelect of creade 3 bouch interace
oo g athen.

To Owiput Files for Tunieg
Cuipwt Sles required For 2 buning
procan.

Implereck 2 process 1o a1 the man
aa Tor ngueh A T =S ) Aunotisn,

T Byild Prei
Burld Ena Rarget oo et uning iDE 1o

3. Tuning

QF will suasmatically paifiem buning
BRIEAAG 00 SIN Moo B

T Execute Program

it detuggng the taget presect in
BDE ool and eawouie the prograr, The
Rt Sodfrafh mrithih o6 the Lanhal
Eaard will ron,

I Gtart Tuning
Feilew ingRiLctians i the Suieg

[ Ensbie advanced funing

e Quipwl Fasamater Files
Culpat parameter Sel fom & Tusing
L

4, Coding and Monitaring

Implement 3 pIGETIM UBRE T Touch
mberfaces and buald the project

Yo Lawnch Debug
Laurch Sebafiing o your taigat
Erainst and aundute e Srogram

In Connect UART
Ermbie § maanng function Ws seial
Communication

Baud rate | V1520

o At

Connect

Ereva RO S veled Bl SR 0
el e e S

1 [erv— T5 | ms} N

Figure 8-6. Workflow Diagram (Configuration)

1. Click ¥ icon under “To Prepare a Configuration” and select “Create a new configuration”.

Workflow Diagram
1. Praparation

Prapane § pidiect that uies Ihe e
partpies.

Ia Create Projsct

Crasbe b et project uaing Semart
Corfparatoe

Ailpe, Set bouth sarnor and wd the
CTEL drivee witn SC 1l

2. Configuration
Prigarh 8 touch interface coniigioration,

Balect or cieaby & Doy Bbarace
iy B oh,

3. Tuning

QE will sxtamatically perform tuning
proseniing far aach l6uch senss,

Ia Exgcute Program

Siawt St fing the th et peejet ia
1DE o0l 32 wmpicti 1 proge e Tre
A peayde sem witien oo the bauget
Bt il

4. Coding and Monktoring

Irgberaanl § (r oy S uBiNg T Touch.
Ther, teafim & betyvia o 2uth
o S i fifd B3I

Lo Implemant Progrem
Irplermant 3 Drog B using B noush
Irngiiacns ond buld e prajet

i Luinzh A for yeasr Eaiged
T Start Tuning BrEbEt B beute i Brigram

To Sslect  Projget Faicr — (R

Seiect 2 oader Tt Contain the tanget Create & rew configurstion F Ta Connect UART

ipreert. } - Seart Tuning Ercabie § Fasaitaring fusdtion i b
Drakput e 1equired foe 3 buning i st

CHCSs Workspace¥Capac Py [ Enable advanced tuning
- Bagd satg | 115200
Tao Ouipyt Porameter Files }
To Select s MEU Mamse Cutpel parameter A from @ faning Pert Austo =
Gelect 2 name of the target MCLU. reput
T WSGGE To lmplemant Progrem - Con
N - impiamant a procem o £l th main H Parametes Files o
e i Dot i I bl Fmtisn
[ e an extemial trigger T Enable Konitosing
To Build Project Shiuwr rritod ing viwl 503 eeutis &
Bt the bt proyect wning 108 teal [l disgresstic code manising fusction
o Ieteral 75 [mi] W
Figure 8-7. Create a New Configuration
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2. “Create Configuration of Touch Interfaces” window appears and displays the area for setting touch
interface.
Click “Button” in the “Touch I/F” panel on the right to enable the cursor for button placement, then click
wherever you wish to place a button.
Set two buttons as shown below, and then press the “Esc” key to cancel the button positioning function.
In the same manner, click “Slider (horizontal)” in the “Touch I/F" panel to use the cursor to place a slider;
click anywhere within the area you wish to place the slider. To cancel the slider positioning function, press
the “ESC” key.

Fo i o Y N P— S L vt e v besmin

ey

e aw dppagre Fle

) trers i ol o hoemog {
——

Figure 8-8. Adding Buttons and Slider

3. Double click the “Button00” created in the previous step and set as follows in “Setup Touch Interface’
dialog.
— Touch Sensor  : TS24
— Resistance[Q] :560

For the resistance value, please see user's manual or circuit diagram of the target board.

[H Setup Touch Interface

Button(self)

Mame | Button0D |

Touch Sensor Resistance[ohm]

TS24 se0 < [EZIH
e | [ b

Figure 8-9. Setup of Touch Interface (Button)
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4, Set “Button01” as follows.
— Touch Sensor : TS23
— Resistance[Q] :560

5. Set “Slider00” as follows.
— Touch Sensor  : TS20
: TS21
: TS22
— Resistance[Q] :560

[H Setup Touch Interface

Slider

Name | Slicleroo |
MNumber of Touch Sensor |3 v
Touch Sensor Resistance[o]
1520 S60 -
TS21 560
TS22 560

Reverse

Gcal

Figure 8-10. Setup of Touch Interface (Slider)

6. After setting touch interface, the area should look as follows. To complete the settings, click “Create”.

Faress S i 8 i e g P

Barenm Y Y

BT

- =1 (e mp

Figure 8-11. Touch Interface Configuration after Setting
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7. “Touch I/F Configuration” is displayed in “Tuning” panel.

Tuning

Toweh UF l:m'\.!lgurﬂlcm: Capaenve_Toush_peopsct_Exampls

Method Kind Mamse Touch Sensce Parasitic CapacitanceipF]  Sensor Dreee Pulse Frequency[M#Hz]  Threshold  Scan Time{ms]  Overflow
configd! Button(selll ButtonDD TH24 LRGE-] 0 228 Q576 Mange
configd! Buttoniielf] Buttondl TH23 12306 0 2162 Q576 Mane
confighl  Slider Sliderdd  TEX0, T521, TSa2 - - Fra:L = MHone
configdl  Slider TS (Shderdd) TS0 L7Ta 20 0576

configll  Slider TS (Shderall  TAZ1 12007 0 0576

configdl  Hider T3 (Haderdd) THX2 L2306 0 Q576

Figure 8-12. Touch Interface configuration

8. Click “Output Files” and select folder for the output files. Create new folder “qe_gen” under
“Capacitive_Touch_Project_Example/src” and output them to the folder.
The following is the configuration of the folder including output files.

Capacitive_Touch_Project Example < CS+ Project Folder
|- src

|- src_gen

|- ge_gen < New Folder
|- ge_touch_config.c < Output File
|- ge_touch_config.h < Output File
|- ge_touch_define.h < OQutput File
|- ge_touch_sample.c < Qutput File

9. After selecting folder for output files, the following dialog appears. Set clock and click “OK”.

Frequency of Peripheral Module Clock (PCLKB or PCLEL)

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

Figure 8-13. Setting Frequency of Peripheral Module Clock
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10. In the following dialog, set power supply voltage and click “OK”.
Please confirm the electric characteristics of the microcontroller you are using.
When using the RL78/G22, set the power supply voltage of VDD.

Power Supply Voltage of MCU (EVDD)

MCU power supply voltage (EVDD) [V] |S0V: (4.5V = EVDD = 5.5\) _

R

5.0V(4.5V =EVDD < 5.5V)

Figure 8-14. Setting Power Supply Voltage of MCU

11. Next, “QE for Capacitive Touch” dialog appears. Follow the instructions of the dialog.
Also the contents of the dialog is displayed in “Console” panel at lower of QE window.

QE for Capacitive Touch

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 Symbaol (-D)® option
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 8-15. QE for Capacitive Touch Dialog

Contale =

Succeeded to output the parsmeter files.

CNCS -+ Workepace¥Cspacitive_Touch_project_Examplelizrcige_touch_define.h
CWCS+_Workspace¥Capacitive_Touch_project_Examplelisrclige_towch_configh
CMCS+ Worlcspaoe¥Capacitive_Touch_project_Example¥srclige touch_config.c
C¥C5-_Workspace¥Capacitive_Touch_peoject_Example¥src¥ige_touch_sample.c

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

* Configure the Compiler Settangs below.

- Badd “QE_TOUCH CONFIGURATION™ to "Define Preprocessor Symbal (-0)” eption or smilar one.

- Bdd & path of the folder where you output the files to “Include Directories (-1” opticn or similar cne.
* Implement a process to call the man koop for touch in the main() function.

Figure 8-16. Console
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A. Set compiler option.

Select “CC-RL (Build Tool)” in Project Tree of CS+.

Select “Macro definition” of “Frequency Used Options(for Compile)” in property and click “--

side.
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Add “QE_TOUCH_CONFIGURATION” to text field in “Text Edit” dialog and click “OK”.

Figure 8-17. Selecting Macro Definition

Tt

AT T ] —

e R

Figure 8-18. Edit Macro Definition
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Next, select “Additional include path” of “Frequency Used Options (for Compile)” and click “:--” at right
side.
Add “src¥ge_gen” to path field in “Path Edit” dialog and click “OK”.

@ Froguenith Uoed Optaonelior Comgle)
Leval of aptimiaton Perform the dedsult optumoation] Mo apton e s
Adddrral nchads paths Additional inchude pathe[13] - e

v Syithm rehels pat Syitam rehes pata]D]
»  Msoro datwstion Maoro defimition[1]

Figure 8-19. Additional Include Paths

EathiCne path per ore lmel (3]

srciamo penir bepWhosrdigeneric r178 g 23 A
srcl:ml:_ler#'r:b:p

sreiEme_geniirm_Souch

STCHEmE_periiganeral

srchgme_geriLonde LIARTH

srchame gerdCond FORT

gs
— | e

Browse
] Permat poreexisterd path
] Inchude gublolders sulnmatically

P lacabadider
Flaceholder el o]
Active ProjectDi CACSe Work spaceWCapacitive, Touch pro
ActivePrajciMcomMame  RIF 102GGEFE
AciveProjeciMame Capacitive_Touch project_ Exampls
BusidbhoscherMame e ault Build
ManPropctDr GRS WorkspacelGapacitive_Touch pro «
< »

i

Figure 8-20. Path Edit

Next, click “Use Standard / Math Library” under “Frequently Used Options (links)”.
Click ¥ (drop-down arrow) on the right side, and select “Yes (Library for C99)”.

~ Frequently Used Options(for Link)
> Using libraries Using libraries[0]
Cutpat folder %BuildModeMName¥
Outpait file name XProjectNameXabs
Yes(Library for C99) -—
Use runtime libraries Yes
» Frequently Used Options(for Hex Output)
»  Error Output
> Warning Message v
Use standard/ mathematical lbrares
Select whether to use the standard/mathematical libraries which the compiler provides.
\ Common Options /{EEEMile Options | Assemble Options | SMS Assemble Options | Link Options | Hex Output Options /|  1/O Header File Generation Options | -

Figure 8-21. Selecting / Standard Math Library
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Next, double-click “Source” in “Compile Options”, and then click “Language of the C source file”.
Click ¥ (drop-down arrow) on the right and select “C99 (-lang=c99)”.

v Source -

C99(Hang=c99) —
Language of the C++ source file C++14({ang=cpp 14)

> Quality Improvement

» Memory Model

» Clanguage

» 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 to the -lang option of the cerl command

. Common Options ), _Compile Options m=mbleOptions ( SMS Assemble Options / Link Options [ Hex Output Options /| 1/O Header File Generation Options | -

Figure 8-22. Selecting C Language Standard

Next, double-click "Device" in the "Link Options" tab and enter "84" as the "On-Chip Debug Option
Byte Control Value”

Similarly, for the "Set debug monitor area”, select "Yes (range setting) (-
DEBUG_MONITOR=<address range>)".

For the "User Option Byte Value, "enter "EFFFES8”.

For the option byte value setting, refer to the user's manual of the microcontroller you are using.

bug Yes(OCDBG) v
Option byte values for OCD 84
Set debug monitor area Yes(Specify address range){(-DEBUG_MONITOR=<Address range>)
Range of debug monitor area FEOQ-FFFF
Set user option byte Yes(-USER_OPT_BYTE)
User option byte value EF3AE8
> Output Code
> List
> Sechon
> Verity
Message v

Set enable/disable on-chip debug by link option

Specify this option 1o set a value of the on-chip debug function

[Be sure to set the option byte values for the OCD.

This option corresponds to the -OCDBG option of the rlink command

Common Options | Compile Options [ AssembleOptions /| SMSAssemble Options ) Link Options #SEEEMOutput Options | /O Header File Generation Options | -

Figure 8-23. Selecting Option Byte
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If you use the CC-RL free evaluation edition V1.12.00 or later, select "debug precedence(-onothing)"
as the optimization levels.

— Double-click “Optimization” of “Compile Options”, and then click “Level of optimization”.
— Click Y (drop-down arrow) on the right, and select “debug precedence(-onothing)’.

Remark This optimization setting need only for tuning of touch sensors. After tuning is complete, you
can use this application with any optimization settings.

> Source

| Level of optimization
| Selects the level of the optimization for compiling
| This option corresponds to the -O option of the ccrl command

v Optimization

R, Debug precedence(-Onothing) v
> Optimizat ils)

»  Preprocess

, Quality Improvement
»  Memory Model
» CLanguage
» Character Encoding
Output Code
. OutputFile v

\ Common Options Compile Options ;-mbleOpﬁons / SMS Assemble Options ,f Link Options / Hex Output Options / 1/0 Header File Generation Options -

Figure 8-24. Selecting level of optimization
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B. Perform coding of touch main function in main() function.
If “ge_gen” folder is not in project tree of CS+, add “qe_gen” folder to project tree from Windows Drag
and drop from Explorer.

Propect Tree o ox
@3 &

;F.I RTF102GGERFE (Microcontroller)
# CC-RL (Build Teal)

2 AL7E COM Port {Debug Tool) Windows Explorer
i’ Program Analyzer [Analyze Tool) ge_gen Folder
= _i File
¥ I:Iu Build tool generated files
‘fJ main.c

#- Ll Smart Configurator Urag and Urop

Figure 8-25. Adding “ge_gen” Folder to Project Tree

Call “ge_touch_main()” function in main() function. Add the following code to main.c.
e extern void ge_touch_main(void);
e qe_touch_main();

30 void main(void);
31 extern void ae_touch_mainl.'void):-
33 void main(void)

34 ={
35 ge_touch_main(); -
36 H

Figure 8-26. main.c
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12.Add function for serial communication to “Config_UARTO user.c”.
Add the following code.
— extern void touch_uart_callback(uint16_t event);
— touch_uart_callback(0);
— touch_uart_callback(1);

52 /% Start user code for global. Do rot edit comment gererated here %/

93 extern void touch_uart_callback(uint16_t event):

B4 J% End user code. Do rot edit comment generated here %/

74 static woid r_Config UARTD callback sendend(void)

75 =1{

76 /% Start user code for r Config UARTO cal Iback sendend. Do not edit comment generated here %/
77 touch _uart_cal Iback(0); .

78 /% End user code. Do not edit comment generated here %/

79 !

static void r_Config_UARTO callback_receiveend(void)
/% Start user code for r_Config UARTD callback_receiveend. Do not edit comment generated here %/
touch_uart_cal Iback(1); .
/¥ End user code. Do not edit comment generated here %/

OO0 0 OO OO0 OO0
=l

Figure 8-27. Config_URATO0_user.c

13.Build the project by CS+. Click E‘ icon on CS+ and start build. Confirm that build finished without any
errors or warning.

If the following warning (W0511187) is occurred when build the project, change the optimization levels
0 “debug precedence(-onothing)” as shown in Figure 8-24 on page36. And then, rebuild the project.

========== &tart build all({Tuesday. February 28, 2023 12:06:14 PM) ==========] ~
------ Start build(Capacitive_Touch_project Example, DefaultBuild) ------.

rero¥snc_gen¥r_bsp¥board¥zeneric_rI78_g22¥hdwinit.c,

erc¥smc_gen¥r_ctsu¥r ctsu.cd

rsrc¥enc_gendr_bsp¥mou¥al |¥r_bsp_common. o,

>src¥snc_gerdConf i PORT¥Conf iz_PORT user.c,

serc¥enc_gendrm_t ouch¥rm_touch. o,

Jsrc¥snc_gerdr_hsp¥hoard¥zeneric_r|78_g22¥%r _bsp_init.c.l

Y0511187:The evaluation period for the option ““Odefault” of OC-RL W1 has expired. It is implicitly changed to “-0lite”. Please consider purchesing the product to continue using “-Odsfault”.
By EXD| \CIUV spamfylng -01 \te o B Dnnthmg : th\a wsrnmg nessaze dlsaDpeﬁrs ,'J‘
\ Al Me'.vsages / *Rapld Build | *Build Toal

Figure 8-28. Warning (W0511187)
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8.4 Tuning
Set according to “Tuning” of Workflow Diagram.

Workflow Diagram
1. Preparation 4. Coding and Monitoring
a
To Create Project To Prepare a Configuration To Execute Program To Implement Program
Creste 3 target project using Smart Select or create s touch interface Start debugging the target project in Implement 3 program using the touch
Configurator. configuration. IDE tool and execute the program. The interfaces and build the project.
Also, Set touch sensors and add the tuning program written on the target
CTSU driver with SC tool. it : board will run.
Kapacitive_Touch_project_Exa To Launch Debug
| o -project. "| Launch debugging for your target
To Start Tuning project and execute the program.
To Select a Project Folder | Modify Configuration | Follow instructions in the dialog.
Select 2 folder that contains the target : To Connect UART
project. »I ) | Start Tuning Enable a monitoring function via serial
To Output Files for Tuning L
. ] Output files required for a tuni
CHCS+ Workspace¥Capac| |, | sz = [JEnable advanced tuning
Baud rate | 115200
P To Output Parameter Files
To Select a MCU Name | il | Dutput paramete files from  tuning Port Auto 7
Select 3 name of the target MCU. result.
02GG | To Implement Program | . Connect
| |B= Implement a process to call the main | Output Parameter Files |
Ieop for touch in the main() function.
[ Use an external trigger To Enable Monitoring
To Build Project Show monitoring views and enable 3
Build the target project using IDE tool. []Use diagnostic code monitoring function.
& interval | 75[ms] v |

Figure 8-29. Workflow Diagram (Tuning)

1. Right-click “Debug Tool” in “Project Tree” of CS+, and click “Using Debug Tool”. Select RL78 COM Port”
as the debug tool you intend to use.

Project Tree 7 x|
2 0.2
Eim itive Touch ject Exam

. 4% R7F102GGEXFB (Microcontroller)
Ay CC-RL (Build Tool)
BN RL78 Simulator (DebugTaal)

.0 Program Analyzer (An| __Using Debug Tool RL78 E2
-3 File |§| Property RL78 E2 Lite
m;l main.c

RL78 COM Port COM Port

RL78 Simulator

@[D Smart Configurator
5|l Config_PORT
- Config_UARTO
-l general

-1 rm_touch

LB r_bsp

N r_config

Dl r_ctsu

-] r_pincfg
ge_gen

o o

-

@

Figure 8-30. Selecting Debug Tool
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2. Set the “Communication port” in the “Debug Tool” properties.
This application example uses COM3 as the communication port.

=, RL78 COM Port Property P = %
~ Intemal ROM/RAM

64
4096

v Clock

Main clock frequency [MHz] Using internal clock
Sub clock frequencylkHz] Using internal clock
Monitor clock System
~ Gonnection with Target Board {
| Communicationport ________________________________ [lp _ v
Reset control pin DTR
v Flash
Security ID 00000000000000000000
Permit flash programming Yes
Use wide voltage mode Yes
Erase flash ROM when starting Mo
Using the flash self programming No

Communication port
Select the communication port.

\ Connect Settings , Debug Tool Settings /| Download File Settings ( Hook Transaction Settings -

Figure 8-31. Property of Debug Tool

Confirm the communication port setting in the Device Manager.

M Device Manager = O X
File Action View Help
s ™ Hm

&P WAN Miniport (SSTP) 5
~ [ Ports (COM &LPT)

W Intel(R) Active Management Technology - SOL ICOME)
W USB Serial Port (COM3) &

= Print queues
n Processors

B security devices
A Sensors

Figure 8-32. Device Manager

3. Confirm that the QE serial connection switching jumper (J16) on the target board is shorted and that the

PC and target board are connected with a USB cable, then click the CS+ 2% icon to build and write the

program. When the download is complete after writing the program, click the 8 icon to stop the

g4
program, and, finally, click the ‘¥4 icon to disconnect.

After disconnection, remove the USB cable connecting the PC and target board, and open the QE serial
connection switching jumper (J16).

Next, reconnect the USB cable between the PC and target board so that you can connect QE. At this
time, the target board will be in standby state for connection with QE, while it runs the written program.

For details regarding the QE serial connection switching jumper (J16), refer to the target board user's
manual. Always use a USB cable that supports data transfer.
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4. On QE, set “Baud rate” of “To Connect UART” to the value which is set in chapter 7.4.

Workflow Diagram

1. Preparation

Prepare a project that uses the touch
interfaces.

To Create Project

Create 3 target project using Smart
Configurator.

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

project.

C:¥CS+_Workspace¥Capac

T lect a MCU Nam
Select a name of the target MCU.

R7F102GGE [

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

2. Configuration

Prepare a touch interface configuration.

To Prepare a Configuration
Select or create 3 touch interface
configuration.

Capacitive_Touch_project_Exa ,
Moedify Configuration

To Output Files for Tuning
Qutput 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 Proj
Build the target project using IDE tool.

3. Tuning

QE will sutomatically 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
Implemant a program using the touch
interfaces and build the project.

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

To Connect UART
Enzble a monitoring function via serial
communication.

[JEnable advancw
‘ 1530
To Output Parameter [

Output parameter files from a tuning
result

Qutput Parameter Files
[[] Use an external trigger

[[] Use diagnostic code

Auto
Connect

itori
Show monitoring views and enable a
maonitoring function.

i Interval | 73[ms]

Figure 8-33. Setting Baud Rate

5. Click “Start Tuning”, and start tuning.

Workflow Diagram
1. Preparation

Prepare a project that uses the touch
interfacas.

To Create Project

Create a target project using Smart
Configurator.

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

project.

C:¥CS+_Workspace¥Capac

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

R7TF102GGE

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

2. Configuration

Prepare a touch interface configuration.

T nfi;
Select or create a touch interface
configuration.

Capacitive_Touch_project_Exa ,,
Medify Configuration

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

Output Files

I I
Implement a process to call the main
leop 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 #ach touch sensor.

L4
Start debugging the target project in
IDE tool and execute the program. The
tuning program written on the target
beard will run.

To Start Tuning
Follow instructions in the dialog.

! Start Tuning

[J Enable advanced tuning

Output parameter files from a tuning
result.

Output Parameter Files
[] Use an extemnal 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.

P
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
able a monitoring function via serial
munication.

Port Auto v
Connect
To ble Monitori

Show monitoring views and enable a
monitering function.

i Interval | 75[ms]

Figure 8-34.

Tuning
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6. Set baud rate and click “Connect” on the displayed dialog.

X

W Connect to COM port (Serial Communication)

Baud rate | 153600

COM port | Auto

e [ o

Figure 8-35. Setting Baud Rate

7. In the next dialog, set clock and click “OK”.

Frequency of Peripheral Module Clock (PCLKB or PCLKL)

Peripheral module clock frequency (PCLKB or PCLKL)[MHz] ] 32

Figure 8-36. Setting Frequency of Peripheral Module Clock

8. In the next dialog, set power supply voltage and click “OK”.
Please confirm electric characteristic of your using microcontroller.
When using the RL78/G22, set the power supply voltage of VDD.

Power Supply Voltage of MCU (EVDD)

MCU power supply voltage (EVDD) [V] |5.0V: (4.5V = EVDD = 5.5V) v

Figure 8-37. Setting Power Supply Voltage of MCU

9. Tuning start. Confirm the contents of “Automatic Tuning Processing” dialog which shows guidelines for
tuning process and follow the instructions of the dialog.

O Automatic Tuning Processing

1/8: 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.

Figure 8-38. Automatic Tuning Processing Dialog
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After some steps, the following dialog appears.

This step is for measuring touch sensitivity. Touch with normal pressure the touch sensor indicated in the
dialog. While touching the touch sensor, the bar graph will extend to the right and touch counts will
increase.

While touching, press any key on the PC keyboard to confirm the sensitivity measurement.

M Automatic Tuning Processing

5/8: QE will now measure touch sensitivity for (Button01, TS23 @ 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, TS23 @ config01: 15421

Figure 8-39. Measuring Touch Sensitivity (Button)

10. The touch sensitivity of the other touch sensor can be measured in the same manner

11. Touch sensitivity can also measured for the slider touch sensor. After tracing the slider on the target
board 3 or 4 times up and down or left and right with normal pressure, keep your finger on the slider and
press any key on the PC keyboard to confirm the measurement.

N Automatic Tuning Processing

7/8: QE will now measure touch sensitivity for all sliders in this configuration (config01) on the target
board.

Please move your finger across all of the slider sensors 3-4 times using normal touch pressure. When
complete, press any key on the PC keyboard to complete the sensitivity measurement.

Figure 8-40. Measuring Touch Sensitivity (Slider)
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12. The threshold can be confirmed in the following dialog, which appears when tuning is completed. This

threshold is used to determine touch events in the middleware.

After confirming the threshold, click “Continue the Tuning Process”. This completes automatic tuning.

O Automatic Tuning Processing *

application notes for Capacitive Touch for guidance.

Select the target

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

Method  Kind Name Touch Sensor Threshold  Overflow  Warning / Emror
O configd1 Button Button00 TS24 1691
O configd1 Button Button01 TS23 1837
O configdl  Slider  Sliderdd  TS20, TS21, TS22 1898

Retry | Continue the Tuning Process _

Help

Figure 8-41. Threshold of Touch Sensor

13.Click “Output Parameter Files” and output parameter files including result of tuning. Choose “ge_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 2. Configuration

Prepare a project that uses the touch

Prepare 3 touch interface configuration.
interfaces.

To Create Project

Create a target project using Smart
Configurator.

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

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

Capacitive_Touch_project_Exa ,

To Select a Project Folder Modify Configuration
Select a folder that contains the target
project
To Output Files for Tuning

| C:¥CS+_Workspace¥Capac Cutput files required for a tuning
| o process.
To Select a MCU Name Qutput Files
Select a name of the targst MCU.

] To Impl t Pr

I

| R7F1

| 0260E Implement a process to call the main
v loop for touch in the main() function.

o Blild Projecy
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
|DE tocl and execute the program. The
tuning program written on the target
board will run.

To Start Tuning
Follow instructions in the dialog.

Start Tuning
[JEnable advanced tuning

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

[ Output Parameter Files I —

[ Use an extemnal 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 3 program using the touch
interfaces and build the project.

Launch debugging for your target
project and execute the program.

Enable a monitoring function via serial
communication.

Baud rate | 153600

Port Auto v
Connect
n. itori

Show monitering views and enable a
meonitoring function.

i Interval | 73[ms] v

Figure 8-42 To Output Parameter Files
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8.5 Coding and Monitoring

8.5.1 Monitoring
Set according to “Coding and Monitoring” of Workflow Diagram.

Workflow Diagram

1. Preparation

Prepare a project that uses the touch
interfaces.

To Create Project

Create & target project using Smart
Configurator.

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

Select a folder that contains the target

project.

iC:¥C5+_W0¢5mc e‘fCapa(.i

To Select a MCU Name
Select 3 name of the target MCU,

LR?F 102GGE

2. Configuration

Prepare a touch interface configuration.

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

Capacitive_Touch_project_Exa ,

Medify Configuration

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

Qutput Files

I r:
Implement a process to call the main

3. Tuning

QE will automatically perform tuning
processing for each touch sensor.

To Execute Program

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

Follow instructions in the dizlog.
Start Tuning
[ Enable advanced tuning

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

Output Parameter Files

4. Coding and Monitoring

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

To Implement Program
Imglement 3 program using the touch
interfaces and build the project.

T h

Launch debugging for your target
project and execute the program.

Enable a monitering function via serial
communication.

Baudrate | 153600

Port Auto

Connect

leop for touch in the main(} function. E
[J Use an external trigger i
Show monitoring views and enable a

To Build Proj
Build the target project using IDE tool. manitering function.

[[] Use diagnostic code

| Interval | T3 [ms]

Figure 8-43. Workflow Diagram (Coding and Monitoring)

1. Remove the USB cable connecting the PC and target board, and short the QE serial switching jumper
(J16). Next, reconnect the USB cable between the PC and target board so that you can connect CS+.

Click the CS+ @ icon to build and write the program. When the download is complete after writing the

K
program, click the 8 icon to stop the program, and, finally, click the ‘#% icon to disconnect.

After disconnection, remove the USB cable connecting the PC and target board, and open the QE serial
connection switching jumper (J16).

Next, reconnect the USB cable between the PC and target board so that you can connect QE. At this
time, the target board will be in standby state for connection with QE, while it runs the written program.
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2. Click “Connect”. “Connect” changes to “Disconnect”.

Workflow Diagram

1. Preparation

Prepare a project that uses the touch
interfaces.

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.

| RTF102GGE

}

2. Configuration

Prepare a touch interface configuration.

ration
Select or create a touch interface
configuration.

Capacitive_Touch_project_Exa ,
Medify Configuration

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

Output Files

impl:
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 esch touch sensor,

P

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

Tuni
Follow instructions in the dialog-

Start Tuning

[J Enable advanced tuning

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

Output Parameter Files
[JUse an external trigger

[] Use diagnostic code

4. Coding and Monitoring

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

I Progr:
Implement a program using the touch
interfaces and build the project.

To Launch Debug

Launch debugging for your target
project and execute the program.

Enable a monitering function via serial
communication.

Baud rate | 153600 |

Port Auto v

Show monitoring views and enable 2
monitoring function.

i Interval | 73 [ms]

Figure 8-44. To Connect UART
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3. Click “Enable Monitoring” of “Board Monitor” panel at top left of QE window. “Monitoring: Disabled”
changes to “Monitoring: Enabled”.

Board Monitor X ROGGEEM= O
q Enable Monitoring | Monitoring: Disabled, Communication Status: Connecting via serial communication (UART / USB)
Touch I/F: v
v
~
Button00
Button01
Slider00
v
< >

Figure 8-45. Enable Monitoring

4. While touching the touch sensor, the finger icon shows the state of touch sensor.

Board Menitor X MEOGRGE ir = B
Enable Monitoring | Monitoring: Enabled, Communication Status: Connecting via serial communication (UART / USB)
Touch IF: v

Button00

Button01

D,
> 22

< >

Figure 8-46. Display of the Condition while Touching
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5. Represent a graph of the touch counts
A. Click “Status Chart” tab at the panel including “Workflow Diagram”.

B. Click ¥ icon of “Touch I/F” at “Status Chart” window and select touch interface.

C. The Graph shows real-time value of the touch sensor. When touching the touch sensor, touch counts
change on the graph.
The green line shows the threshold, which “rm_touch” middleware uses to determine whether the
touch sensor is actuated/touched.
The red belt at the bottom of the graph shows that touch counts is over the threshold and the touch
sensor is being touched.

Figure 8-47. Graphical Representation of Touch Counts (Button)

Figure 8-48. Graphical Representation of Touch Counts (Slider)
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6. As necessary, measure standard deviation.

A. Click “Start Data Collection” without touching. Don’t touch the touch sensor while measuring the value

in the state of touch-off.

The green bar shows the rate of the data collection. When the green bar goes all the way to the right,

the data collection for touch-off state is done.

Figure 8-49. Data Collection of Touch-off State

B. Click “Stop Data Collection”, when the green bar goes all the way to the right.

Count Value: . 15544. Reference Value: . 15508- Threshold: . 2281- Difference: I

36

M) | Stop Data Collection | [

Noise [NT]: 19: Average [NT}: 15508: Minimum: '15436_. Maximum: 15560j
Noise [T]: . | Average [T]: . ‘ Signal: ' ‘ SNR: ‘
Figure 8-50. Stop Data Collection
C. Next, in the same way, start data collection in the state of touch-on.
D. After finishing data collection, SNR value appears.
Noise [NT): 19‘_ Average [NT]: 15424: Minimum: 153?3‘_ Maximum: . 15485_\
Noise [T}: | 78| Average[T: | 19401 Signal: | 3977 SNR: 36| d—

Figure 8-51. SNR value
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7. Represent a graph of the touch counts for multiple touch sensors.
Select the touch sensors in “Multi Status Chart” panel at the lower-left of QE window.

Multi Status Chart X k4

Buttonoo, TS24 _ Button01, T$23 H v v :
| -] a

15546 15636

B

<

Figure 8-52. Multi Status Chart

8. As necessary, adjust parameters manually.
Adjust parameters in “Parameters” panel at the right side of QE.

Parameters X

From Left

+ Read Value from the Target Board
*  Write Value to the Target Board

+« Enable Auto Writing
Touch I/F: | Button00 @ config01 v | [JSync a selection * Output Parameter Files

I/F Type: Button(self), Channel(s): TS24

Item Value Touch Parameters
Drift Correction Interval 255 |

Long Touch Cancel Cycle
Positive Noise Filter Cycle

Moving Average Filter Depth

1]
3
Negative Noise Filter Cycle 3
4
Touch Threshold 2

281
Hysteresis 114

Set a drift correction interval.

Drift Correction is a function to make the reference value follow the surrounding Explanation of the Selected Parameter
environment.

Input a value between 0 and 65535.

- The value is 1 or more: The reference value will be corrected every cycle /
specified in the [Drift Correction Interval] item.
- The value is 0: No correction.

This setting item will be applied for each method.

Figure 8-53. Adjustment of Parameters
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9. Click “Enable Monitoring” in the state of “Monitoring: Enabled” to stop monitoring.

Board Monitor X HmOGRGEOYS = O

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

Touch I/F: v
-~
Button00
Button01
Slidero0
< >
Figure 8-54. Stop Monitoring
10.Click “Disconnect” to disconnect the connection of UART.
Workflow Diagram
1. Preparation 2. Configuration 3. Tuning 4. Coding and Monitoring
Prepara 3 project that uses the touch Prepare 3 touch i figurati QE will i perform tuning Implement 3 program using the touch,
interfaces. processing for each touch sensor. Then. confirm a behavior of touch

interfaces and make fine adjustments.

Create a target project using Smart Select or create a touch interface Start debugging the target project in Implement a program using the touch
Configurator. configuration. |DE tool and execute the program. The interfaces and build the project.
Also, Sat touch sensors and add the tuning program written on the target

CTSU driver with SC tool. Capacitive_Touch_project_Exa board will run.
= oyl s Launch debugging for your target
project and execute the program.

To Select a Project Folder Follow instructions in the dialog.

Select 2 folder that contsins the target To Connect UART
project. ’ : : Start Tuning } Enable 3 monitoring function via sarial
¢ - Output files required for a tuning g communication.
C¥CS+ SPacerLapac | process. & [JEnable advanced tuning -
Baud rate 153600
- I tput Parameter Fil
ok met AR Output parameter files from a tuning Port Auto
Select a name of the target MCU. result.
R7F102GGE To Implement Program T e ! Disconnect I_
Implement a process to call the main Output Parame

leop for touch in the main() function.
[ Use an extemnal trigger

To Build Project Show monitoring views and enable a
Build the target project using IDE tool. D Use diagnostic code monitoring function.
i Interval | 73[ms] v

Figure 8-55. Disconnect UART
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8.6 Sample Code

The sample code (gqe_touch_sample.c) outputted by QE for Capacitive Touch is as follows.

In this sample code, a touch measurement cycle is created by a software timer.

JRARRRA% *kkkkk *kkk *kkkkkkkhhhhhhhk *% *%

* FILE : ge_sample_main.c

* DATE : 2022-02-14

* DESCRIPTION : Main Program for RL78
*NOTE:THIS IS A TYPICAL EXAMPLE.

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

#include "ge_touch_config.h"
#define TOUCH_SCAN_INTERVAL_EXAMPLE (20 * 1000) /* microseconds */

void R_CTSU_PinSetlnit(void);
void gqe_touch_main(void);
void qe_touch_delay(uint16_t delay_us);

uint64_t button_status;

#if (TOUCH_CFG_NUM_SLIDERS != 0)

uint16_t slider_position[TOUCH_CFG_NUM_SLIDERS];
#endif

#if (TOUCH_CFG_NUM_WHEELS !=0)

uint16_t wheel_position[TOUCH_CFG_NUM_WHEELS];
#endif

void gqe_touch_main(void)
{
fsp_err_terr;
BSP_ENABLE_INTERRUPTY();
/* Initialize pins (function created by Smart Configurator) */
R_CTSU_PinSetlnit();
/* Open Touch middleware */
err = RM_TOUCH_Open(g_ge_touch_instance _config01.p_ctrl, g_ge touch_instance_config01.p_cfg);
if (FSP_SUCCESS != err)

{
while (true) {}
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/* Main loop */

while (true)

{
/* for [CONFIGO01] configuration */
err = RM_TOUCH_ScanStart(g_ge_touch_instance_config01.p_ctrl);
if (FSP_SUCCESS != err)

{
while (true) {}

}
while (0 == g_qge_touch_flag) {}
g_qge_touch_flag = 0;

err = RM_TOUCH_DataGet(g_qge touch_instance_config01.p_ctrl, &button_status, slider_position,
NULL);
if (FSP_SUCCESS == err)
{
/* TODO: Add your own code here. */

/* FIXME: Since this is a temporary process, so re-create a waiting process yourself. */
ge_touch_delay(TOUCH_SCAN_INTERVAL_EXAMPLE);

void qe_touch_delay(uint16_t delay_us)
{
uint32_ti;
uint32_t loops_required;
uint16_t clock_mhz;
clock_mhz = (uint16_t)(R_BSP_GetFclkFregHz() / 1000000);
if (0 == clock_mhz)
{
clock_mhz = 1;
}
loops_required = ((uint32_t)delay_us * (uint32_t)clock_mhz);
loops_required /= 20;
for (i = 0; i < loops_required; i++)
{
BSP_NOP();
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8.7 Flowcharts

ge_touch_main()

C

Declare the variable “err”.

Enable maskable interrupts.
BSP_ENABLE_INTERRUPT()

Initialize the ports used in CTSU.
R_CTSU_PinSetlnit()

Initialize the CTSU module.

RM_TOUCH_Open()

Is the result

[Global variable]

uinté4_t button_status : Variable to check the button status
(1 — touch-on. 0 — touch-off)
uint8_t g_qe_touch_flag : Measurement completion flg
fsp_err_t err : Variable to check the result of executing
the API function.
IE <1

No (err # FSP_SUCCESS)

of executing the API function
successful ?

»

Yes (err = FSP_SUCCESS)

Start touch measurement.
RM_TOUCH_ScanStart()

Is the result

A

\ 4

No (err # FSP_SUCCESS)

of executing the API function
successful ?

Yes (err = FSP_SUCCESS)

easurement

No (g_ge_touch_flag = 0)

end interrupt processing
completed ?

Clear the measurement completion flag.

Get the touch measurement
results.
RM_TOUCH_DataGet()

Is the result

\ 4

Yes (g_ge_touch_flag = 1)

g_qe_touch_flag — 0

No (err # FSP_SUCCESS)

of executing the API function
successful ?

User’ s function.

Yes (err = FSP_SUCCESS)

Interval.
ge_touch_delay()

[Macro definition]

TOUCH_SCAN_INTERVAL_EXAMPLE : Interval time
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9. Appendix

9.1 Touch Measurement by Hardware Timer

This section explains the program using hardware timer (32-bit interval timer channels in 8-bit counter mode)
to create a touch measurement cycle.

In addition, operations can be confirmed by turning on/off the LED on the target board depending on the
sensor (button) touch state.

9.1.1 Setup of Smart Configurator

1. Select the “Clocks” tab on the Smart Configurator and set the fSXP clock to be used as the interval timer.
Also, uncheck the XT1 oscillator.

Clocks configuration

L)

L

—

Overview Board Clocks f_wnon'.s Pins  Interrupt

Figure 9-1. Setting Clock

2. Select “Components” tab and click & jcon to open “New Component” dialog. Select “Interval Timer”
module and click “Next”.
Set configuration of “Interval Timer” to the follow and click “Finish”.
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Add new confi ion for selected P o+

Interval Timer
Conliguration name: | Config_ITLO0OO

Opesation: 8 bit count mode

N mooo _ ITLOOD

Caution
16 bit capture mode ITLOOO_ITLOOT can not be used together with 16 bit count mode ~
ITLO12_ITLO13, w

o ot o

Figure 9-2. Configuration of Interval Timer
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3. Select “Interval Timer’” module and set such as clocks.

Software component configuration = .
P g9 Generate Code Generate Report
Components eed % B @ Configure @
gl LA Clock setting
Lype S St Operation clock (fITLO) fSXP ¥ : fSXP
v & Startup
Clock source fiTLO/128 ¥ 140¢
¥ = Generic fITLO/128
& rbsp Interval timer setting
¥ g Drivers Interval value ;20 ms v _'
¥ & Timers ”
« Config_ITL000 _ Interrupt setting
v &1/0 port [] Detection of compare match/capture completion (INTITL)
& Config_PORT i Level 3 (low)
v & Communications
@ Config_UARTO
v & Generic
® r_ctsu
@ rm_touch
Overview Board Clocks System Components Pins Interrupt
Figure 9-3. Setting “Config_ITL000”
4. Set the Pin for LED. Set “P62” to high-level output in “Ports” module.
Software component configuration ” e S
Components 23 5 = &  Configure Lo
e &% portselection PORT2 PORT4 PORT6 —
v @ Startup i
¥ & Generic LIApply toal
@ rbsp
~ @ Drivers
v & Timers p_éo e
& Config_ITLODD ) Unused In  (®0ut [Joutput 1
~ & /O port P61
Config_PORT -
o g_' o Unused In (®0ut L Output 1
~ g Communications
# Config_UARTO P62
¥ & Middiewae Unused O ©ou 4 Douput1 -
v & Generic
® r_ctsu P63
« rm_touch Unused In (®0ut [Joutput 1
W
< »
Overview Board Clocks System Components Pins Interrupt
Figure 9-4. Setting “P62”
. o= . .
5. Click l icon on Smart Configurator to perform generating code.
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9.1.2 Sample Code
The sample code (qe_touch_sample.c) outputted by QE for Capacitive Touch is as follows.

In this sample code, a touch measurement cycle is created using a hardware timer.

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

*

* FILE : ge_sample_main.c

* DATE : 2022-12-15

* DESCRIPTION : CTSU2L Program for RL78
*NOTE:THIS IS A TYPICAL EXAMPLE.

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

#include "ge_touch_config.h"
#include "Config_ITL000.h"

void R_CTSU_PinSetlnit(void);
void gqe_touch_main(void);

uint64_t button_status;

#if (TOUCH_CFG_NUM_SLIDERS !=0)

uint16_t slider_position[TOUCH_CFG_NUM_SLIDERS];
#endif

#if (TOUCH_CFG_NUM_WHEELS != 0)

uint16_t wheel_position[TOUCH_CFG_NUM_WHEELS];
#endif

void gqe_touch_main(void)

{

fsp_err_terr;

BSP_ENABLE_INTERRUPT();

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

/* Open Touch middleware */
err = RM_TOUCH_Open(g_ge_touch_instance_config01.p_ctrl, g_ge_touch_instance_config01.p_cfg);
if (FSP_SUCCESS != err)

{
while (true) {}
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ITLSO &= ~_01_ITL_CHANNELO_COUNT_MATCH_DETECTE;
R_Config_ITL000_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 [CONFIGO01] configuration */
err = RM_TOUCH_ScanStart(g_qge_touch_instance_config01.p_citrl);
if (FSP_SUCCESS != err)

while (true) {}

while (0 == g_qge_touch_flag) {}
g_ge_touch_flag = 0;

err = RM_TOUCH_DataGet(g_qge touch_instance_config01.p_ctrl, &button_status, slider_position,
NULL);

if (FSP_SUCCESS == err)

{

/* TODO: Add your own code here. */
if (0 != button_status)
{
P6_bit.no2 = 0;
}

else

{
P6_bit.no2 = 1;
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9.1.3 Flowcharts

C

ge_touch_main()

Declare the variable “err”.

Enable maskable interrupts.
BSP_ENABLE_INTERRUPT()

Initialize the ports used in CTSU.
R_CTSU_PinSetlnit()

Initialize the CTSU module.
RM_TOUCH_Open()

Is the result

[Global variable]

uint64 _t button_status : Variable to check the button status.
(1 — touch-on, 0 — touch-off)
uint8_t g_qge_touch_flag : Measurement completion flag.
fsp_err_t err : Variable to check the result of executing
the API function.
IE <1

No (err # FSP_SUCCESS)

of executing the API function -
successful ? B
Yes (err = FSP_SUCCESS) P
Clear the compare match detection ITLSO register
flag for channel 0 in TML32. ITFOO bit < 0
\ >
Start the TML32.
R_Config_ITLO0O_Start()
< A
TML32 No (ITF00 = 0)
channel 0 compare match
occurred ?
Yes (ITFOO = 1)
Clear the compare match detection ITLSO register
flag for channel 0 in TML32. ITFOO bit < 0
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%

Start touch measurement.
RM_TOUCH_ScanStart()

Is the result Mo (err = FSP_SUCCESS)

of executing the API function
successful ?

Yes (err = FSP_SUCCESS)

easuremen No (g_ge_touch_flag = 0)

end interrupt peoccessing
completed ?

Yes (g_ge _touch_flag=1)

Clear the measuremt completion flag. g_qe_touch_flag <0

Get the touch measurement
results.
RM_TOUCH_DataGet()

No (err # FSP_SUCCESS)

Is the result

A

of executing the API function
successful ?
Yes (err = FSP_SUCCESS)

No (button_status = 0)

Touch-on detected ?

Y es (button_status = 0)

Turn on LED1

Turn off LED1

P62 bit < 0

P62 bit < 1

< u:lf-.' i
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10. Documents for Reference

e RL78/G22 User's Manual: Hardware (RO1UHQ0978)
e RL78 Family User's Manual: Software (R01US0015)
e RL78/G22 Fast Prototyping Board User's Manual (R20UT5121)
o RL78/G23 Capacitive Touch Evaluation System User’'s Manual (R12UZ0095)
(The latest versions of the documents are available on the Renesas Electronics Website.)

e Application Note RL78 Family
Using the standalone version of QE to Develop Capacitive Touch Applications (RO1AN6574)

e Application Note RL78 Debugging Functions Using the Serial Port (R20AN0632)

e Application Note RL78 Family
Using QE and SIS to Develop Capacitive Touch Applications (R01AN5512)

e Application Note RL78 Family Capacitive Touch Sensing Unit (CTSU2L) Operation Explanation
(RO1AN5744)

« Application Note RL78 Family CTSU Module Software Integration System (R11AN0484)

e Application Note RL78 Family TOUCH Module Software Integration System (R11AN0485)

e Application Note Capacitive Sensor Microcontrollers CTSU Capacitive Touch Electrode Design Guide
(R30AN0389)

e Application Note RL78 Family RL78/G23 Capacitive Touch Low Power Guide (SNOOZE function)
(RO1AN5886)

e RL78/G23 Capacitive Touch Low Power Guide (SMS function) (RO1AN6670)
(The latest versions of the documents are available on the Renesas Electronics Website.)

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

Website

¢ 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 Vi. (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.
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1.
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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.
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