u 2 EN ESAS Application Note
RL78 Family

Using the standalone version of QE to Develop Capacitive Touch Applications

Introduction

This application note explains the steps to create an application example that uses capacitive touch sensing
using Renesas RL78 Microcontrollers.

This application note is capacitive touch application development guide using standalone version QE for
Capacitive Touch.

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

If you don’t use standalone version QE but e? studio and the plugin 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)

If you use any target device other than RL78 family, please see the following application notes.

e RX Family Using QE and FIT to Develop Capacitive Touch Applications (R01AN4516)
¢ RA Family Using QE and FSP to Develop Capacitive Touch Applications (RO1AN4934)

Target Device
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 now measure touch sensitivity for (Button00, TS06 @ 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, TSO5 @ config01: 15328

aaaaa

Copacince Sersof

(((((

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

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

The target device in figures of this application note is RL78/G23, and the program is running on CS+ and E2
emulator Lite. Using standalone version QE can develop capacitive touch application regardless of device or

IDE.

This application note is useful for other environments using a device of “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 8.07.00 or later
Toolchains CC-RL 1.11.00 or later
QE Standalone Version QE for Capacitive Touch | 3.1.0 or later
Smart Configurator RL78 Smart Configurator 1.3.0 or later

Table 2-2. Operating Environment (Hardware)

Items

Contents

Target Board

Capacitive Touch Evaluation System

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

Emulators

E2 emulator Lite

RO1AN6574EJ0100 Rev.1.00
Sep.02.22
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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 install 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 PC.

Following Figure 3-1, connect target board and USB to PC.

In this application example, Power supply for the target board uses USB. Then see the circuit of the target
board, and set switches or jumpers as necessary.

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

e JP1 : 1-2 closed
e JP2 : closed

e JP3 1 1-2 closed
e JP4 1 1-2 closed

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

USB(UART/
Power Supply)

Target Board

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

The steps for developing the application is following the workflow of QE for Capacitive Touch.

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
toap for towch in the main{} function

Build the target project using IDE tool

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 File

Output parameter files from & tuning
result

[] Use an external trigger

4. Coding and Monitoring

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

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

Launch debugging for your target
project and exacute tha program.

Enable 3 monitoring function via serial
commiunication

Baud rate . 115200

Port Auto W

Connect
To Enal lonitori

Show monitoring views and enable 3
manitoring function,

i intarval | 75 [ms] v

Figure 4-1. Workflow for Developing the Application

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

RO1AN6574EJ0100 Rev.1.00
Sep.02.22

Re Page 8 of 58
RENESAS




RL78 Family

Using the standalone version of QE to Develop Capacitive Touch Applications

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
RO1AN6574EJ0100 Rev.1.00 Page 9 of 58
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5. Example of Application
5.1 Application Example Overview
This application note takes an example of application which uses two buttons.

After chapter 6, this application note will explain how to create the application and monitor whether the each
button is touched.

Target Board Monitoring
Touch Touch i i
Sensor1 Sensor2

Noise [NT}:
Noise [T]:

Figure 5-1. Application Example
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5.2 List of Used Pins

Table 5-1 shows used pins for this application example.

UART communication and touch sensors for application depend on your using target board.

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

Items Pins uses

UART Communication RxDA1/P33 Tuning
TxDA1/P34 Monitoring

Touch Sensor 1 TS06/P74 Button (TS_B1)

Touch Sensor 2 TS05/P73 Button (TS_B2)

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

Target Board

Figure 5-2. Position of Touch Sensors

RO1AN6574EJ0100 Rev.1.00
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6. Project Creation
Launch CS+ and create new project.

In “Create Project” dialog, select the following.

¢ Microcontroller : (Family name)

e Using microcontroller : (Product name)

¢ Kind of project : Application(CC-RL)
e Project name : (Any project name)
e Place : (Any place)

Create Project

Microcontroller: RL78 _ v

Uzing microcontroller:

r:ﬁji {Search microcontroller) Update...

Y R7F 100GSNxFE(128pin) - E’:oductl ggmerR?F[éUBUGqu?';g
"= - terna zize ytes)
: {"_: Et;:ﬁ::g 528:1‘:3;3; btemal RAM sizelByies HS 152
1 % RL78/HID (ROM128KB)
1 % RL78/11A (ROM:32KE)
1 %5 RL78/11A (ROM:E4KE)
1 % RL78/11E (ROM:64KE)
1 % RL75/11B (ROM:128KE) v

Kind of project: Application(CC-RL) - v
Project name: Capacitive_Touch_Project_Example _
Place: CH¥CS5+_Workspace - v Browse...

- Make the project folder

CHCS+ Workspace¥Capacitive_Touch_Project_Example¥Capacitive_Touch_Project_Example mtpj

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

Project to be passed Browse...

Copy composition files in the diverted project folder to a new project folder

Figure 6-1. Creating New Project
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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.

Project Tree o x
©23,@
_‘g Capacitive Touch Project Example (Project)
... % R7F100GSNxFB (Microcontroller)
Smart Configurator (Design Tool)
... A, CC-RL (Build Tool)
; = RL78 Simulator (Debug Tool)
L Program Analyzer (Analyze Tool)

b [P

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.
o Whether “Smart Configurator for RL78 Communication Plug-in” is selected in “Tool” -> “Plug-in Manager”
of Menu.

Project Tree X[ Property —

N 4 Smart Gonfiewrstor Property o
- Capacitive Touch Project Example (Project || product Information
8 RTFI00GSNF (Microcontroler Version vionezonan feb 2022l

< Smart Configurator (Desian 1001} | ' Smart conf igurator sctt )
A, CCRL {Build Tool) izl le path ¥Program Files
5 RL78 Simulator (Debug Too))

D Program Analyzer (Analyze Tool)

(30 File

Figure 7-2. File Path of Smart Configurator

Plug-in Manager

Checked plue-ing are loaded at the G5+ start-up.
These settings are enabled at the next start-up

* You can never uncheck a check box of the grayout plugin that is required by the GS+. Alsa, on the [Basio Function]

tab, it is recommended that the checkboxes of the plug-in for the tareet microcontraoller of the development are not
cleared

Basic Function Additional Function

Module Name
5| Code Generatar Plug-in

| Gode Generator/PinVisw Plug-in
 Disbiug Gonsole Plug-in

5[ Editor plue-in DLL

“i TranPython Gonsale Plug=in

Fin Canfigurator Plug=in

U Program Analyzer Flug=in

Guick and Effective tool solution - GE

Stack Usage Tracer
€3 Update Manaeer Plug-in

mart Gonfigurator for RL78 Communication Plug-in

Description
Flug=in to generate the device driver automatically (f
Plug-in to generate the device driver automatically a
DebugGonzole plug-in to support using standard LA
Skditer DLL

It is a console where the FonPython commands and
Plug=in to define the device pin configuration
Plug=in to analyze program

Plug-in for application development that contains us|
Plug-in to communicate with Smart Gonfigurator for
Utility o display and adjust stack usage of each fun
Flug=in to communicate with CS+ Update Manager.

Cancel Help

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

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

Clocks configuration % =)
9 Generate Code Generate Report

Operation mode: | High-speed main mode 27(V)~5.5(V)

EVDD setting: 27V <EVDDO <55V -

¥/ High-speed on-chip oscillator
2 (MHz2)

Frequency: 2 ~ | (MHz) —
| MAIN
B 32 (MHz)
fCLK
B 32000 (kHz)
Middle-speed on-chip oscillator

X1 oscillator

H eed main mode 2.7(V) ~ 5.5(V)
\Y

fiHP

Low-speed on-chip oscillator i
22768 (kHz)
Frequency: 32768 (kHz)
S
1 o
oscillator ST ki)
®

N T4 accillt
Overview | Board | Clocks _ents Pins| Interrupt

Figure 7-4. Setup of Clocks

2. Select “System” tab and set some items depending on your debug environment.

ic]

. N =
System configuration Generate Code  Generate Report

_ Use emulator
Emulator setting
on ®ertie _ E2 Lite

Pseudo-RRM/DMM function setting
O Unused ® Used

~ On-chip debug setting

On-chip debug operation setting
O Unused ® Use emulator

Start/Stop function setting
@® Unused O used

Monitoring point function setting
Unused
Trace function setting

O Unused

Security ID setting

Dusesecury D “Use security ID”

Security ID authenticatien failure setting
O Do not erase flash memery data
(® Erase flash memery data

Overview | Board | Clocks | System {_ Interrupt

Figure 7-5. Setup of Debug

RO1AN6574EJ0100 Rev.1.00 Page 14 of 58
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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 ® icon.

Software component configuration HEIE T Q:_EI;:I
Components By e =] [E Configure @
g . -
[type fitter text jl
v (= Startup
v (& Generic
& rbsp
Overview | Board | Clocks | System | Components r_
Figure 7-6. Software Component Configuration
RO1AN6574EJ0100 Rev.1.00 Page 15 of 58
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2. Click “Download RL78 Software Integration System modules” at lower of “New Component” dialog.

Software Component Selection

Select compenent from those available in list tlj
Category |All v
Function |All v
Filter |

Components Short Name Type Version  *

8 A/D Converter Code Generator  1.0.2

1 Board Support Packages. - v1.20 rbsp RL78 Softwarel..  1.20

3 Capacitive Sensing Unit driver. r_ctsu RL78 Softwarel..  1.20

8 Clock Output /Buzzer Output Controller Code Generator 1,10

8 Comparator Code Generator ~ 1.1.0

8 D/A Converter Code Generator 110

# Data Transfer Controller Code Generator ~ 1.1.0

8 Delay Counter Code Generator ~ 1.1.0

# Divider Function Code Generator 110

# Extemal Event Counter Code Generator 110

# 1IC Communication (Master mode) Code Generator ~ 1.2.0

B8 IIC Communication (Slave mode) Code Generator 1.1.0

B Input Pulse Interval Period Measurement Code Generator 1,10

8 Input Signal High-/Low-Level Width Me... Code Generator 1,10

8 Interrupt Controller Code Generator  1.1.0

8 Interval Timer Code Generator 11,0

B8 Key Interrupt Code Generator 110
Show only latest version
Description

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

Download ELCL modules
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

e O X
RL78 Software Integration System Modules Download Ny
Select the RL78 Software Integration System modules for download lg]
Title Document No.  Rev. Issue date ~ || Select All
[C] RL78 Family FS3000 Sensor Control Mod.. ROTANG195E).. Rev.1.00  2022-06-30 Deselect All
[C] RL78 Family FS1015 Sensor Control Mod.. RO1ANG198E)..  Rev.1.00 2022-06-30
[ ru78 Family HS400X Sensor Control Mo.. ROTANG446E).. Rev.1.00 2022-06-30
[J RL78 Family HS300x Sensor Control Mo..  ROTANG194E).. Rev.1.20  2022-05-20
RL78 Family CTSU Module Software Inte.. R11ANO484E). Rev.1.20  2022-04-20
RL78 Family TOUCH Module Software In.. R11ANO485E).. Rev.1.20 2022-04-20
[ RL78 Family Sensor 12C Communication .. ROTANG193E). Rev.1.10  2022-03-02
[ RL78 Family FS2012 Sensor Control Mod.. ROTANG196E).. Rev.1.10 2022-03-02
|:| RL78 Family ZMOD4410 and ZMOD4510.. ROTANG197E) Rev.1.10 2022-03-02
[ RL78 Family Board Support Package Mo.. ROTANS522E).. Rev.1.20  2022-02-28 et
Module Folder Path:
Browse...
o

Figure 7-8. Download SIS Modules

RO1AN6574EJ0100 Rev.1.00
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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”.

£ Capacitive Sensing Unit driver. r_ctsu RL78 Software ... 1.20

Figure 7-9. “r_ctsu” Module

2. Click “r_ctsu” module and enable TS pins used for this application example.
In this application example, two TS pins are used.

Please check user’s manual of your target board in order to confirm assignment between TS pins and
touch sensor.

= 5
Software component configuration %l =]
Generate Code  Generate Report
Components B e = Configure @
S B N Property Value ~
[iype filter text | |+ @ configurations
v (= Startup ~ # Parameter check Use system default
v [ Generic # Data transfer of INTCTSUWR and INTCTSURD Interrupt handler
& rbsp # DTCsetting Setting in r_ctsu
v = Middleware # Aute-judgment function in Snooze mode using SMS Disable
#
w (= Generic #
& rctsu
# Interrupt level for INTCTSUWR Level 2
# Interrupt level for INTCTSURD Level 2
# Interrupt level for INTCTSUFN Level 2

~ [ Resources

~ 2 CTSU
~ TSCAP Pin TSCAPPin | A
= T500 Pin [ Used

= TS01Pin [F] Used
= TS02 Pin [F] Used
= TS03Pin [F] Used
= T504 Pin

[] Used
~ TS0 Fin Ts05Pin B\ SoI™
= TS06Pin - Used
= TS07 Pin . [F] Used
= TS08 Pin TS06 Pin [7] Used
= TS09 Pin [F] Used
= TS10Pin [F] Used

= TS11Pin [] Used
=

v

Overview | Board | Clocks | System | Components r_

Figure 7-10. Enable Used TS Pins

RO1AN6574EJ0100 Rev.1.00 Page 17 of 58
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3. Itis recommended to set TS pins unused in the application to low-level output. In the case of CTSU2,
when TS pins unused in the application is 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.

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

Software component configuration

Components

Sg|I

23 ey

.

B &

[iype filter text

v (= Startup
v (= Generic
& rbsp
v = Middleware
v (= Generic
& rctsu

~

v

Overview | Board | Clocks | System | Compenents| Pins | Interrupt

Configure

&l

Generate Code  Generate Report

@

Property

w @ Configurations
# Parameter check
# Data transfer of INTCTSUWR and INTCTSURD
# DTC setting

Value

Use system default
Interrupt handler
Setting in r_ctsu

# Auto-judgment function in Snooze mode using SMS Disable

#

#

# Interrupt level for INTCTSUWR Level 2

# Interrupt level for INTCTSURD Level 2

# Interrupt level for INTCTSUFN Level 2

w [ Resources
~ il cTsu
. TSCAP Pin Used
= T500 Pin Used
= T501 Pin Used
= T502 Pin Used
= T502 Pin Used
= T504 Pin Used
= T505 Pin Used
“w T506 Pin Used
= T507 Pin Used
= T508 Pin Used
= T509 Pin Used
= T510Pin [¥] Used
= T511Pin Used v
=

~

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”.

3 Teuch middleware. ron_touch RL7& Software ... 1.20
Figure 7-12. “rm_touch” Module
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
UART channel to set depends on your target board.
Software component configuration EEHEI_}J T EEHEI_;fREFw
Components PR ] = &  Configure @
Lol N Property Value
[iype filter text | v i Configurations
Parameter check e system defaul
VIBSGEUP = : Suppo:QEmomtDrusmg UART d Enab,; cefout
VE‘;ETSIP # Support QF tuning using UART d Enable
vggmﬁd‘m.ﬂ # UART channel - UARTA1
p it = UARTA1

v

Overview | Board | Clocks | System | Compenents| Pins | Interrupt

Figure 7-13. Setup of “rm_touch” Module

RO1AN6574EJ0100 Rev.1.00
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7.4 Setup of Serial Interface (UART)
This section explains how to set UART for tuning and monitoring of touch sensor.

UART channel and port to 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 : (Your using UART channel)

B UART Communication

Code Generator 1.2.0

Figure 7-14.

“UART Communication” Module

ion for selected

UART Communication

Configuration name:
Operation:

Resource:

a3
)

&

Config_UARTA1

Transmission/reception

UARTA1

r —
¢ UARTA1

Transmission/reception

Figure 7-15. Select UART Channel
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2. Click “UART Communication” module and set operating clock and transfer rare (band rate).

e S
Software component configuration GEHE’;% s EEHWEREPW
Components By e =] Configure [
Al % o UARTAT clock setting
[gpe fitertot | Operation clock fSEL/E v [isELclockselect P - -u fSEL/8, fSEL clock select fIHP
~ = Startup ~ 32000
~ (= Generic
& rbsp CLKA1 pin output setting
« (& Drivers @ Disable O Enable
ve E"'E“““f?'“s:“;;; Data length setting
& Config | -
« &= Middieware (O 5bits (07 bits (@ 8 bits
~ [ Generic Transfer direction setting
@ retsu @Ls8 O MsB
& rm_touch
Parity setting
(®) None (0 parity () Odd parity () Even parity

Stop bit length setting
@ 1bit (O 2 bits

Transfer data level setting
® Non-reverse (O Reverse

Transmit mode setting
O Continuous transmit by polling @® Continuous transmit by interrupt - Continuous transmit by interrupt

Receive eror occurs setting

O INTURE interrupt occurs @ INTUR interrupt occurs

Transfer rate setting

Transfer rate setting 153600 vl tbpe h

(Qurrent error: 0. the minimum is -4.41%, the maximum is 4.

Interrupt setting
Transmit end interrupt priority (INTUT1) Level 3 (low) v

Reception end interrupt priority (INTURT) Level 3 (low) v
v

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

Figure 7-16. Setup of “UART Communication” Module (UARTA1)

3. Select “Pins” tab and assign Pins to UART channel.

&l &

Pin configuration
9 Generate Code  Generate Report

Hardware Resource Bl 13 & | PinFunction 2 H R s

Type filter text | [typefilter text (" = any string, 7 = any characten | [an -

i A/D Converter ~ Enabled  Function PIOR Assignment Pin Number Direction  Remarks
~ S D"‘Di“c”u“’e"e’ 0 ckar # Not assigned # Notassigned None
- RxDA1 # P33/RuDAT ) |

o W DAC T«DA1 # P34/T«DA1 L2 3
w by, Comparator

w COMPO
w COMP1
~ offf Serial Array Unit
v SAUD
i SAUoo
W SAUO1
w SAU0Z
w SAU03
v sAUT
w SAUI0
w SAUTT
w SAUIZ
w SAUI3
o #ff Serial Interface ICA
W lICAD
W lIcAT
o #f Serial Interface UARTA

w UARTAQ
& UARTA1
## Remote Control'Signal Receiver

F Logic and Event Link Controller
F Interrupt Function

#E Key Interrupt

4F Capacitive Touch Sensing Unit
4 On-Chip Debug

4E Power Supply

2 Voltage Regulator % & B

Pin Function  Pin Number
Overview | Board | Clocks | System | Components | Pins _

Figure 7-17. Assignment of Pins for UART Channel
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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 “PORTO07” to low-level.

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

EE Paorts Code Generator 1.1.0

Figure 7-18. “Ports” Module

2. Select “Port” module and check “PORTO".

o >
Software component configuration ~ ‘ﬁr =
Generate Code  Generate Report
Components By e El & | Configure ~
SE| 1 W W Port selection  PORTo
[iype filter text |
v (= Stertup ~
v & Generic FApoRTo —POR'H
& rbsp
v & Diivers [JporT2 [JPORT2
~ (= /O port
& Config_PORT _ [lporTe [PoRTS
v (= Communications
& Config_UARTA1 [JpoRTe CpoRrT?
v = Middleware
v & Generic [mELTE [JPORTS
@ rctsu
& rm_touch [1PORTIO [CJPORT11
[]PORTIZ [JroRT13
[1PORTI4 [JPORTI5

Port mode setting
(®) Read Pron register values () Read digital output level

v
¥«

>
Overview | Board | Clocks | System | Components _

Figure 7-19. Setup of “Ports” Module
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3. Click “PORTO” tab and set “P07” to output.

Software component configuration

Components B A

Sg|I

&

i PORTO
o o

type filter text

v (= Startup
v (= Generic
& rbsp
v (= Drivers
v & 10 port
& Config_PORT -
v (= Communications
& Config_UARTAT
v (&= Middleware
v (&= Generic
@& rctsu
& rm_touch

"

v

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

<

CApply toall

Unused

o0
® Unused

Po1
@ Unused

Poz
@ Unused

Po3
@ Unused

Po4
® Unused

Pos
® Unused

P0G
® Unused

Po7
O Unused

In

Out Pull-up TTL buffer
Oout  Orull-up
Oout  [eullup []TTL buffer
Oout  [Jeull-up
Oout  [eullup []TTL buffer
Oout [Opullup 7L buffer
Oout  Orull-up
Oout [Jeull-up

vor -

Inpu

Inpu

Inpul

Inpul

Inpu

t buffer OFF

t buffer OFF

t buffer OFF

t buffer OFF

t buffer OFF

MN-ch

CON-ch

[IN-ch

[IN-ch

CON-ch

Qutput

Qutput

Output 1

Output 1

Output 1

Qutput

Qutput

Output

[Joutput 1

g
Generate Code Generate Report

~

Figure 7-20. Setting “P07” to Output
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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 c
P 9 Generate Code  Generate Report
Components 23 e B Configure @
51 . Property Value
type filter text | v & Configurations
P —— ~ # Startup select Enable (use BSP startup)
v @& Generic # Control of invalid memory access detection Disable
> ¢ bs # RAM guard space(GRAMO-1) Disabled
e Dr:m’ e # Guard of control registers of port function(GPORT) Disabled
v &= /O port # Guard of registers of interrupt function(GINT) Disabled
- pert # Guard of control registers of clock contral function, voltage detector, and RAM parity error detection function(Gt( Disabled
& Config_PORT g
. # Data flash access control(DFLEN) Disables
v (= Communications ° ' R
& Config_UARTA1 # Initialization of peripheral functions by Code Generator/Smart Configurator Enable
o # APIfunctions disable{R_BSP_StartClock, R_BSP_StopClock) Enable
v (= Middleware . .
v (& Generic # APIfunctions disable{R_BSP_GetFclkFreqHz) Enable
> ¢ cteu # APIfunctions disable{R_BSP_SetClockSource) Enable
- o touch # APIfunctions disable{R_BSP_ChangeClockSetting) Enable
o # Parameter check enable Enable
# Setting for starting the high-speed on-chip oscillator at the times of release from STOP mode and of transitions t High-speed
# Enable user warm start callback (PRE) Unused
#
# Enable user warm start callback (POST) Unused
#
# Watchdog Timer refresh enable Unused
#
#

v

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

Figure 7-21. 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 is
displayed. Confirm the changes and click “OK”.

Confirm linker option change

Setting Old value New value
User option byte value - EFFFES
Option byte values for OCD - 84

Set debug monitor area Mo Yes(Specify...

Control allocation to self RA.. No Yes(Error m...

Cancel

Figure 7-22. 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.

— —
[zlE] Ci#g= 8

Board Monitor £
Enable Monitoring | Monitoring: Disabled, Communication Status: Disconnect

Touch I v

ta MCU

Baudrate | 115200

To Selec Name Port Auto
Select a name ofthe target MCU.

To Build Project
Build the target project using IDE tool.. Use dia

Mult Status Chart 53 =) =0

Tuning

Touch I/F Configuration: <Nt Selected>

Touch I/F Configuration
Method Kind Name Touch Sensor Parasitic Capacitar

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.

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

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

To Build Project

Build the target project using |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.

[J Enable advanced tuning

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

[[JUse an external trigger

Use diagnostic code

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 2
monitering function.

i\ Interval | 73[ms]

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.

‘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 a folder that contzins the target
project.

C¥C5+_Workspace¥Capac

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

R7F100GSN

2. Configuration

Prepare & touch interface configuration.

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

To Output Files for Tuning

&'ut files required for a tuning
-

Soamplement Program
B:ment 2 process to call the main
loop for touch in the main() function.

To Build Project
Build the target project using 1DE tool.

3. Tuning

QE will automatically perform tuning
processing for each touch sensor.

To Execute Program

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

To Start Tuning
Follow instructions in the dizlog.

G

t Tuning
[J Enable advanced tuning

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

[] Use an external trigger

(| Use diagnostic code

4. Coding and Monitoring

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

To Implement Program
Implement 2 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

Enzble 3 monitering function viz serial
communication.

Baud rate | 115200

Port Auta w

Connect

To Enable Monitoring
Show monitering views and enable 2
maonitoring function.

v Intenval |72 [ms] w

Figure 8-3. Preparation
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Product Name of Target MCU

Family Mame RL78 v
Group Name RL78/G23 v
Pin Mumber 128pin:S v
ROM Size TEBKE:N v
Product Name R7F100GSN

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

Internal Error

|l
—/ Reason:

java.lang.NullPointerException

Figure 8-5. Internal Error
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8.3 Configuration
Set items according to “configuration” of Workflow Diagram.

‘Workflow Diagram
1. Preparation

Prepare & 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 folder that contains the target
project.

C¥CS5+_Workspace¥Capac

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

R7F100G5N

2. Configuration

Prepare a touch interface configuration.

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

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

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

To Build Project

Build the target project using IDE tocl.

)

3. Tuning

QE will automatically perform tuning
processing for each touch sensor.

To Execute Program

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

To Start Tuning
Follow instructions in the dizlog.

-

Tuning
[] Enable advanced tuning

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

[] Use an external trigger

(| Use diagnostic code

4. Coding and Monitoring

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

To Implement Program
Implement 2 pregram uging the touch
interfaces 2nd build the project

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

To Connect UART
Enzble 3 monitering function viz serial
communication.

Baud rate | 115200

Port Auto w

Connect

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

1 Interval |72 [ms] w

Figure 8-6. Workflow Diagram (Configurarion)

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

Workflow Diagram

1. Preparation

Prepare a project that uses the touch
interfaces.

To Create Project

Create a target project using Smart
Caonfigurator.

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¥C5+ Workspace¥Capac

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

R7F100G5N

)

2. Configuration

Prepare a touch interface configuration.

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

Create a new configuration

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

To Implement Program
Implement 2 process to call the main
|oop for touch in the main() function.

To Build Project
Build the target project using IDE tool.

3. Tuning

QE will automatically perform tuning
processing for each touch sensor.

To Execute Program

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

tart Tuning
w instructions in the dialcg

[J Enable advanced tuning

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

[ Use an external trigger

[] Use diagnostic code

4. Coding and Monitoring

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

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

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

To Connect UART
Enzble a monitoring function via serial
communication.

Baud rate | 115200

Fort Auto w

Connect

To Enable Monitoring
Show manitoring views and enable 2
menitering function.

i Interval | 75 [ms]

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 “Touch I/F” panel at right side, and then cursor will be condition to add button at the area

by click.
Set two buttons as follows and click “esc” key to stop addition of touch interface.

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

Description: |

Touch I/F kS

Capacitance Type

Button00'
- T
Button01

Setting Remove Touch I/F

Setup Touch I/F Setup Resistance Value Clear Assigned TSx Configuratoins (Methods) %

€3 There are some problems with setting.

Figure 8-8. Adding Button

3. Double click “Button00” of the area, and set as follows in “Setup Touch Interface” dialog.
— Touch Sensor  : (A TS pin set in chapter 7.3.2)
— Resistance : (Resistance connected to the TS pin)

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

[N Setup Touch Interface

Button(self)

Mame | Button00 |

Touch Sensor Resistance[ohm]

6 o 0 e I
Cancel Help

Figure 8-9. Setup of Touch Interface
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4. Also set “Button01” as follows.
— Touch Sensor  : (The other pin set in chapter 7.3.2)
— Resistance : (Resistance connected to the TS pin)

5. After setting touch interface, the area is as follows. Then click “Create”.

iguration of Touch Interfaces

File Name of Touch I/F: Capacitive Touch_Project Example Setup C Import / Re-edit
Description:
Touch I/F E
Button00.
Capacitance Type
= _ EEEEENE
] Button

Button01
Slder (horizontal)
EES - Slider (vertical)
Wheel
Key pad
3D Gesture (Al)
Touch pad
Shield Pin
TCPin
Capacitance Sensor
Current Sensor

Diagnasis Pin

Setting Remove Touch I/F

Setup Touch I/F Setup Resistance Value Clear Assigned TSx Configuratoins (Methods) ¥

‘ Gred | b

Figure 8-10. Touch Interface Configuration after Setting

6. “Touch I/F Configuration” is displayed in “Tuning” panel.

Tuning -
Touch I/F Configuration: Capacitive_Touch_Project_Example
Methed  Kind MName Touch Sensor  Parasitic Capacitance[pF] Sensor Drive Pulse Frequency[MHz]  Threshold  Scan Time[ms]  Overflow
configdl  Button(self) Button0D TS06 - - - - MNene
configdl Button(self) Button01 TS05 - - - - None
v

Figure 8-11. Touch Interface configuration
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7. 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 < Qutput File
|- ge_touch_sample.c < OQutput File

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

Frequency of Peripheral Module Cleck (PCLKE or PCLEL)

Peripheral module clock frequency (PCLKB or PCLKL)[MHz] 22 Em

Figure 8-12. Setting Frequency of Peripheral Module Clock

9. In the following dialog, set power supply voltage and click “OK”.
Please confirm electric characteristic of your using microcontroller.

Power Supply Voltage of MCU (EVDD)

MCL power supply voltage (EVDD) [V] B.3V: (2.4V = EVDD = 5.5V) _' 3.3V(2.4V < EVDD < 5.5V)

Figure 8-13. Setting Power Supply Voltage of MCU

RO1AN6574EJ0100 Rev.1.00 Page 31 of 58
Sep.02.22 RENESAS



RL78 Family

Using the standalone version of QE to Develop Capacitive Touch Applications

10.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.

Launch IDE tool and open the target project. Then, perform the following operations,
IQ * Configure the Compiler Settings below.
- - Add "QE_TOUCH_COMFIGURATION" to "Define Preprocessor Symbol (-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 8-14. QE for Capacitive Touch Dialog

Console = 0a

C¥C5+_Workspace¥Capacitive_Touch_Project_Example¥src¥ge_gen¥qge_touch_config.c

C¥C5+_Workspace¥Capacitive_Touch_Project_Example¥src¥ge_gen¥ge_touch_sample.c )
Launch IDE tool and open the target project. Then, perform the following operations.
™ Configure the Compiler Settings below.
- Add "QE_TOUCH_CONFIGURATION" to "Define Preprocessor Symbol (-D)" option or similar one.
- Add a path of the folder where you output the files to "Include Directories (-1)" option or similar one.
* Implement a process to call the main loop for touch in the main() function.
¥
Figure 8-15. Console
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 “---” at right
side.
Project Tree 2% Property x
Lod3 @ R oy a8 -+
[ f% Capacitive Touch Project Example (Project] | [ < Buyiid Mode.

# R7F100GSNXFB (Microcotroller) Build mode DetaultBuild
No

< Smart Configurator (DgffaaZaat Ghanee property vale for all build modes at once,
ALCCRL (Build Tool) ! v g"“' — 5 ot
&4 RL78 Simulator (Debug¥bon pecity UL o core(-cpu=

= v Output File Type and Path
¥ Program Analyzer (Analyze Tool) Output file type Execute Module{Load Module File)
(3D File Cutput cross reference information

o
Inter mediat file output folder HBuildModeameX

Perform the default optimization{No option specified)
Additional include paths[0]

System includs pathe[0]
Macra definition[0]

cluds paths 1]

ecord filef-FOrm=Stype)
5

HProjectamek mot
Division output file([1]

Error Ou

Figure 8-16. Selecting Macro Definition
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Add “QE_TOUCH_CONFIGURATION?” to text field in “Text Edit” dialog and click “OK”.

Text Edit

Text

QE_TOUGH GONFIGURATION -

Cancel Help

Figure 8-17. Edit Macro Definition

Next, select “Additional include path” of “Frequency Used Options(for Compile)” and click “
side.

Add “src¥ge_gen” to path field in “Path Edit” dialog and click “OK”.

---” at right

~ Frequently Used Options{for Compile)
mization Perform the default optimization(No option spesified)
e paths Additional include paths[9]
System include paths System include paths[0]
Macra definition Macro definition[1]

ik

Figure 8-18. Additional Include Paths

Path Edit

Path{Cne path per one linel: [E]

src¥zmec_gen¥r bep¥mou¥r78_g23¥register_access¥oor|
src¥emc_gen¥t bep¥mou¥rl 78 g 23

src¥smc_gendr bsp¥mou¥all
src¥emc_gen¥r_bep¥board¥eeneric_rl78 g23
src¥zmec_gend bep

src¥emc_gen¥gensral
- src¥ge_gen
DiefaultBuild

Browse..

[] Permit non-existent path
[ helude subfolders autamatically

Placeholder:

Placehalder WValue 2

ActiveProjectDir GECS+ Workspace¥CGapacitive_Touch_Pro
ActivePrajectMicomMame  RIF100GSNxFB

ActiveProjectMame Capacitive_Touch_Project_Example
BuildhodeMame DefaultBuild

Bl = ivn, Dwim imm b P

UL Wl oM i T sl Don
£+

>

Cancel Help

Figure 8-19. Path Edit
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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

Explorer by drag and drop.

Praject Tree

P © 8 [@

]q_ﬁ Capacitive Touch Project Example (Project)’
.3 R7F100GSNxFB (Micracontroller)
| Smart Configurator (Design Tool)

CC-FL (Build Tool) s Sl
.2 RL78 Simulator (Debug Tool)
----- f:) Program Analyzer (Analyze Tool) qe_gen Folder
2L File

ﬂ Build tool generated files
‘ﬂ main.c
I_E Smart Configurator Drag and Drop

«-L1 |

Figure 8-20. 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 (e_touch_main();

30 void main(void);

31 extern void ae_touch_mainl.’void):-
32

33 void main(void)

34 =I{

35 ge_touch_main(); -
36 }

Figure 8-21. main.c
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11.Add function for serial communication to “Config_ <UART Channel>_user.c”.

Add the following code.

— extern void touch_uart_callback(uint16_t event);
— touch_uart_callback(0);

— touch_uart_callback(1);

a2
a3
54

74

76
17
78
79

a7
o
o4
a0
]
a2

/% Start user code for global. Do not edit comment generated here =/
extern void touch_uvart_cal Iback{uint16_t event);
A% End user code. Do not edit comment zenerated here %/

static void r_Config UARTA1 callback sendend (void)
/% Start user code for r_fQonfig UARTA1 callback_sendend. Do not edit comment generated here %/
touch_uart_callback(0); .
/% End user code. Do not edit comment generated here %/

1
static void r_Config _U&RTE1_callback _receiveend{void)
-1{
S Btart user code for r_Confiz_lJ8RTA1 _callback_receiveend. Do not edit comment zenerated here %/
touch_uart_callback(1);
; St End user code. Do not edit comment generated here %/

Figure 8-22. Config_URATA1_user.c

[ =
12.Build the project by CS+. Click “&I' icon on CS+ and start build. Confirm that build finished without any

errors or warning.
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8.4 Tuning

Set according to “Tuning” of Workflow Diagram.

‘Workflow Diagram

1. Preparation

Prepare 2 project that uses the touch
interfaces

To Create Project

Create 2 target project using Smart
Configurator.

Alse, Set touch sensers and add the

configuraticn.

2. Configuration

Prepare 3 touch interface configuration.

To Prepare a Configuration
Select or create a touch interface

3. Tuning

QE will automatically perform tuning
procassing for each touch sensor.

To Execute Program

Start debugging the target project in
|DE tecl and execute the program. The
tuning program written cn the target

CTSU driver with SC tool.

| Capacitive_Touch_Project_Exa , |

board will run.

To Select a Project Folder |
Select 2 felder that contains the target

Modify Configuration

Faollow instructions in the dialog.

‘ To Start Tuning

project.

C¥CS+_Workspace¥Capac EI

To Output Files for Tuning
CQutput files required for a tuning

process.

‘ Start Tuning

4. Coding and Monitoring

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

To Implement Program
Implement & 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
Enzble 3 manitoring function viz serial

[JEnable advanced tuning

To Select a MCU Name |

Output Files ‘

To Output Parameter Files
Qutput parameter files from a tuning

Select 2 name of the target MCU.

R7F100GSN EI

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

To Build Project
Build the target project using IDE tool.

result

QOutput Parameter Files
[]Use an external trigger

[] Use diagnostic code

Baud rate | 115200
Port Auto v
| Connect |

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

1 Interval |72 [ms] ]

Figure 8-23. Workflow Diagram (Tuning)

1. Right-click “Debug Tool” of project tree of CS+, and click “Using Debug Tool”. Select debug tool

depending on your debug environmental.

L02.@

]m Capacitive Touch Project Example (Project)
ﬁ R7F100GSMxFB (Microcontroller)

. J Smart Configurator (Design Teol)

Ay CC-RL (Build Tool)
B R 7e

(f@' Program Analyzer (Analyz

Using Debug Tool  »

RL7S E2

[l File

ﬁ;l main.c

=

Property

RL7S E2 Lite

EE Smart Configurator
D]I general

D]. r_bsp

D]. r_config

||| Config_UARTA1
D]I rm_touch
D]I r_ctsu

D]I r_pincfg

@[l ge_gen

RL78 Simulator

RL78 COM Port

E2 Lite

Figure 8-24.

Selecting Debug Tool

RO1AN6574EJ0100 Rev.1.00
Sep.02.22

RENESAS

Page 36 of 58




RL78 Family

Using the standalone version of QE to Develop Capacitive Touch Applications

2. Set “Power target from the emulator” to “No” in property of “Debug Tool”.

5L RLYS E2 Lite Property
¥ Intemal ROM/RAM
Size of internal ROM[KBytes]
Size of internal RAM[Bytes]
Size of DataFlash memory[KBytes]

<

Main clack frequency [MHz]
Sub elock frequency lkHel
Maniter clock

<

Gonnection with Emulator
Emulstor serial No
~ Gnnnemlm with Tareet Board

Security ID

Permit flash programming

Use wide voliage made

Erase flash ROM when starting
Using the flash self programmine

08
19152
8

Using internal clock
Using intermal clock
System

o

00000000000000000000

Figure 8-25. Property of Debug Tool

3. Confirm connection between PC and target board, and click % icon to download the program to debug

tool after build. After finishing downloading the program, click B icon to execute the program.

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 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 MCUL

R7F100G5N

2. Configuration 3. Tuning

Prepare a touch interface configuration. QE will autematically perform tuning

processing for each touch sensor.

4. Coding and Monitoring

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

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

Capacitive_Touch_Project Exa ,

To Execute Program

Start debugging the target projectin
IDE tocl and execute the program. The

tuning program written on t
board will run.

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

he target

To Launch Debug

To Start Tuning
Medify Configuration Follow instructions in the dialog.
To Output Files for Tuning } ST iy
Output files required for a tuning

process. [] Enable advanced

Output Files Output parameter files from a tuning
result.
To Implement Program I
Cutput iles

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

[[]Use an external trigger
To Build Project

Build the target project using IDE tool. |:| Use diagnostic code

)

Launch debugging for your target
project and execute the program.

To Connect UART
Enzble a monitering function via serial
communication.

To Output Parameter e

Port AUtD

Connect

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

75 [ms]

1 Interval v

Figure 8-26. Setting Baud Rate
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5. Click “Start Tuning”, and start tuning.

Workflow Diagram

1. Preparation 2. Configuration

Prepare 3 project that uses the touch
interfaces.

To Create Project

Create a targst project using Smart
Configurator.

Also, Set touch sensors and add the
CT5U driver with SC tool.

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

Capacitive_Touch_Project Exa |,

To Select a Project Folder
Select 2 felder that contains the target
project.

Modify Configuration

’ To Output Files for Tuning
C¥CS+_Workspace¥Capac CQutput files required for a tuning
' - process.

To Select a MCU Name Output Files

Select 2 name of the target MCU
R7F100GSN To Implement Program i

Implement a process to call the main

loop for touch in the main() function.

To Build Project

Build the target project using IDE tool.

Prepare 2 touch interface configuration.

3. Tuning

QE will automatically perform tuning
processing for each touch sensor.

To Execute Program

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

To Start Tuning
Follow instructions in the dialog.

Start Tuning
[[]Enable advanced tuning

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

Output Parameter Files
[[]Use an external trigger

[JUse diagnostic code

4. Coding and Monitoring

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

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

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

To Connect UART

-;ble a monitoring function via serial
communication.

Baud rate | 153600

Port Auto v

Connect

To Enable Monitoring
Show monitoring views and enable 2
monitering function.

y  Interval |73 [ms] ]

Figure 8-27. Tuning

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

[N Connect to COM port (Serial Communication)

Baud rate 153600 4

COM port |Auto v

Cancel Help

Figure 8-28. Setting Baud Rate
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7. In the next dialog, set clock and click “OK”.

Frequency of Peripheral Module Clock (PCLKE or PCLEL)

Peripheral module clock frequency (PCLKE or PCLEL)[MHZ] |32

Figure 8-29. 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.

Power Supply Voltage of MCU (EVDD)

MCU power supply voltage (EVDD) [V] [3.3V: (2.4V = EVDD = 5.5V) W

Figure 8-30. 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.

M Automatic Tuning Processing

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

Figure 8-31. 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 extend to the right, and also touch counts
increase.

Under touching, press any key on the PC keyboard to accept the sensitivity measurement.

M Automatic Tuning Processing

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

Button01, TSO5 @ config01: 15371

Figure 8-32. Measuring Touch Sensitivity

10.Likewise, measure the touch sensitivity of the other touch sensor.

11.After tuning, it is possible to check the threshold in the following dialog. This threshold is used for
judgement of touch event on the middleware.
Click “Continue the Tuning Process”. Then Tuning is done.

[ Automatic Tuning Processing

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

Select the target  Method  Kind Name Touch Sensor  Thresheld  Overflow  Warning / Error

O configdl  Button Button0O TS0 1027
|:| configdl Button ButtonOl TS05 1127

Retry | Continue the Tuning Process _

Figure 8-33. Threshold of Touch Sensor
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12.Click “Output Parameter Files” and output parameter files including result of tuning. Choose “qe_gen”
folder created at chapter 8.3 as the folder for output files and overwrite the files.

The output files are same as the following files that is outputted at “Output files” of chapter 8.3.

|- ge_touch_config.c
|- ge_touch_config.h
|- ge_touch_define.h
|- ge_touch_sample.c

< Output File
< OQutput File
< Qutput File
< Output File

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 a folder that contains the target
project.

C¥CS+_Workspace¥Capac

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

R7F100G5SN

2. Configuration

Prepare a touch interface configuration.

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

Capacitive_Touch_Project Exa ,,
Modify Configuration

To Output Files for Tuning }
OQutput files required for 2 tuning
process.

Output Files

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

To Build Project
Build the target project using IDE tool.

3. Tuning

QE will autematically perform tuning
processing for each touch sensor.

To Execute Program

Start debugging the target project in
ICE 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
[ Enable advanced tuning

To Output Parameter Files

Cutput parameter files from a tuning
result.

Qutput Parameter Files | _

[J Use an external trigger

[] Use diagnostic code

)

4. Coding and Monitoring

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

To Implement Program
Implement 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 a monitoring function via serial
communication.

Baud rate | 153600

Port Auto w

Connect

To Enable Monitoring
Show monitoring views and enable 2
monitoring function.

i Interval | 75[ms]

13.0n CS+, click '™

Figure 8-34 To Output Parameter Files

icon to stop the program, and click # icon to disconnect from debug tool.
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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 2 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 2 name of the target MCU.

R7F100GSN

2. Configuration

Prepare a touch interface configuration.

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

Capacitive_Touch_Project Exa |,
Modify Configuration

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

Output Files

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

To Build Project

Build the target project using IDE tool.

3. Tuning

QE will automatically perform tuning
processing for each touch sensor.

To Execute Program

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

To Start Tuning
Follow instructions in the dialcg.

} Start Tuning

[] Enable advanced tuning

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

QOutput Parameter Files

[[J Use an external trigger

[ Use diagnostic code

h To Connect UART

4. Coding and Monitoring

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

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

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

Enzble a monitoring function via serial
communication.

Baud rate | 153600

Port Auto v

Connect

To Enable Monitoring
Show maonitering views and enable 2
monitering function,

i Interval | 75 [ms] v

Figure 8-35. Workflow Diagram (Coding and Monitoring)

1. Confirm connection between PC and target board, and click % icon to download the program to debug

tool after build. After finishing downloading the program, click B/ icon to execute the program.

2. Click “Connect”. “Connect” changes to “Disconnect”.

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 a folder that containg the target
project.

C¥CS+ Workspace¥(Capac

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
configuraticn.

Capacitive_Touch_Project_Exa ,

Medify Configuration

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

Output Files

3. Tuning

QE will automatically perform tuning
processing for each touch sensor.

To Execute Program

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

To Start Tuning
Follow instructions in the dialog.

Start Tuning
[[]Enable advanced tuning

To Output Parameter Files
Output parameter filez from 2 tuning
result

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

R7F100GSN

Output Parameter Files

[[]Use an external trigger
To Build Project

Build the target project using IDE tool. D 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
Imglement 2 program using the fouch
interfaces and build the project.

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

To Connect UART
Enzble a monitoring function via serial
cemmunication.

Baud rate | 153600

Port Auto v

To Enable Monitoring

Show monitering views and enable 2
monitering function.

Connect

v Interval | 75 [ms]

Figure 8-36. 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 &3 =8| 7 = 0
-~
- Enable Monitoring | Menitoring: Disabled, Communication Status: Connecting via +
Touch I/F: Y]
v
~
Button00
Button01
v
£ >

Figure 8-37. Enable Monitoring

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

Board Monitor £ ] &5 = B8
A
Enable Monitoring | Monitoring: Enabled, Communication Status: Connecting via s
Touch I/F: v

Button00

[

Button01

S

< >

Figure 8-38. 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 use 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.

Mo s chor 21 | B m=5
Touch VF: [Buttando @ conigot o _ﬁm

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

Count Value: Reference Value: Threshold: | 1027 | Difference: | 22|

Start Data Collection

Nose(NTE [ | AverageNTE [ | Minimum: | | Masimum: | |

Nose[M: [ | Avegel: [ | Signak | | snR: [ |

Figure 8-39. Graphical Representation of Touch Counts
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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.

Main | Status Chart 2 | Pad Menitor Ed p= B8
Touch I/F: |Button0o @ configo1 v | [5ync aselection
/F Type: Button(self), Channel(s): T08
Count Value: Reference Value: | 15351 | Threshold: | 1027] Difference: | =]
- Start Data Collection
NoiseNT: [ | Average[NT: | ] Minimurm: [ | Maximum: | ]
Noise[: [ | Average[m: | | signat [ B [ ]

Figure 8-40. Data Collection of Touch-off State

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

Count Value: Reference Value: Threshold: Difference: -12
M) | Stop Data Collection | [ ——

Moise [NT): Average [NT]: Mlimi e Mlanimums

Moise [T): I:I Average [T]: SMR:

Signal:

]
I
I

Figure 8-41. 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.

Moise [NT]: Average [NT]: Mlinimume Ml i
Moise [T]: Average [T]: Signal: SMR: _

Figure 8-42. 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 &2 Fd g = 0
~
Button00, TS06 @ ¢ -uttonm_. TS05 @ c _
[15378 | .\15509 \ E\
v
€ >

Figure 8-43. Multi Status Chart

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

Parameters 3

From Left

Read Value from the Target Board
] Write Value to the Target Board
v | L1Sync a selection Enable Auto Writing
I/F Type: Button(self), Channel(s): TS06 Output Parameter Files

Touch I/F: |Button00 @ config01

ltem Value
Drift Correction Interval 255
Leng Touch Cancel Cycle 0

Positive Noise Filter Cycle 3 /
Negative Noise Filter Cycle 3
Moving Average Filter Depth 4

Touch Threshold 1027
Hysteresis 51

Set a drift correction interval.
Drift Correction is a functicn to make the reference value follow the Explanation of the Selected Parameter
surrounding envirenment.

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: Mo correction.

This setting item will be applied for each methed.

Figure 8-44. Adjustment of Parameters
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9. Click “Enable Monitoring” in the state of “Monitoring: Enabled” to stop monitoring.

Board Monitor &2 =0 = = 8
~
- Enable Monitoring | Monitoring: Enabled, Communication Status: Connecting vias
Touch I/F: ]
w
"~
Button0o
Buttono1
w
< 3

Figure 8-45. Stop Monitoring

10.Click “Disconnect” to disconnect the connection of UART.

Workflow Diaaram

1. Preparation 2. Configuration 3. Tuning 4. Coding and Monitoring
Prepare a project that uses the touch Prepare a touch interface configuration QE will automatically perfarm tuning Implement & program using the touch.
interfaces. processing for each touch sensor. Then, confirm a behavior of touch

interfaces and make fine adjustments.

To Create Project To Prepare a Configuration To Execute Program To Implement Program
Create 2 target project using Smart Select or create a touch interface Start debugging the target projectin Implement & program using the touch
Configurator. configuration. |DE tool and execute the program. The interfaces and build the project.
Alsc, Set touch sensors and add the tuning program written on the target
CTSU driver with SC tool. it T z board will run. To Launch Debug
Capacitive_Touch_Proje 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 a folder that contains the target - To Connect UART
project. : i Start Tuning Enzble a maonitoring function via serial
To Output Files for Tuning —res Y communication.
A o, Output files required for a tuning ~
C:¥CS+ Workspace¥(| | .. e [ Enable advanced tunin
Baud rate 153600
o [E To Qutput Parameter Files
To Select a MCU Name Output Files Output parameter files from a tuning Port Auto
Select a name of the target MCU. result.
- To Implement Program - _ Disconnect —
R7F100GSN Implement a process to call the main Output Parameter Files ]
loop for touch in the main() function. .
; ) [ use an external trigger To Enable Monitorin
To Build Project Show monitoring views and enzble 2
Build the target project using IDE tool. D Use diagnostic code monitering function.
1 Interval | 75 [ms] v

Figure 8-46. Disconnect UART

11.0n the CS+, click 8 icon to stop the program, and click #i icon to disconnect from debug tool.
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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.

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

*

* FILE : ge_sample_main.c
* DATE : 2021-07-29
* DESCRIPTION : Main Program for RL78

*

*NOTE:THIS IS A TYPICAL EXAMPLE.

*

*% *% *% kkkk *% kkkkkkkkhkkhkkhkhkkkkhkkkk /

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

void R_CTSU_PinSetlnit(void);
void ge_touch_main(void);
void ge_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 ge_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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/* Main loop */
while (true)
{
[* for [CONFIGO01] configuration */
err = RM_TOUCH_ScanStart(g_qge_touch_instance_config01.p_ctrl);
if (FSP_SUCCESS !=err)

{
while (true) {}

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

err = RM_TOUCH_DataGet(g_ge_touch_instance_config01.p_ctrl, &button_status, NULL, NULL);
if (FSP_SUCCESS == err)

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

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

void gqe_touch_delay(uint16_t delay_us)
{
uint32_ti;
uint32_t loops_required;
uint16_t clock_mhz;
clock_mhz = (uint16_t)(R_BSP_GetFclkFreqHz() / 1000000);
if (0 == clock_mhz)
{
clock_mhz =1,
}
loops_required = ((uint32_t)delay _us * (uint32_t)clock_mhz);
loops_required /= 20;
for (i = 0; i < loops_required; i++)
{
BSP_NOP();

RO1AN6574EJ0100 Rev.1.00 Page 49 of 58
Sep.02.22 RENESAS



RL78 Family

Using the standalone version of QE to Develop Capacitive Touch Applications

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_qge_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 (Interval Timer) to create a touch measurement

cycle.

To test operation, turn on/off LED depending on the state of touch sensor.

9.1.1

1. Select “Clocks” tab on Smart Configurator and set clock (fSXP) for interval timer.

Setup of Smart Configurator

Clocks configuration

Operation mode: | High-spead main mode 2.7(V)~5.5(V)

EVDD setting: 27V <EVDDO <353V

v/ High-speed on-chip oscillator

Frequency: 2 > | MHz)

fIHP.

Middle-speed an-chip oscillator

X1 oscillator

Low-speed on-chip esdllator

Frequency: 32.768 (kHz)

fiL

Overview | Board | Clocks :_ms Pins| Interrupt

32

I MAIN
32
fCLK

32000

32768

5XP
 e— 32,758

(MHz)

(MHz)

(kHz)

(kHz)

(kHz)

encrate Report

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”.

mpenent
Add new ion for selected P
Interval Time
e name: | Config_iTLooo
Operati Bbit count mode v
Reso =X W (TL00O v
Cauti

ode ITL is used, 16 bit [TL and 32 bit ITL can not ed.
‘When 16 bit mode ITL is used, 8 bit [TL and 32 bit TL can not be used.

16 bit count mode ITLO12_ITLO13, A
5

mede [TLO0O_[TLOOT can not be used together

)
()

< Back Nex

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

. . Tl (]
Software component configuration Generate Code.Generate Report
Components ) B Configure @
e % 5 Clock setting
[type filter text ] Operation clock (fITL0) fSxP
v = Startup Cleck source fiTLo/128
v (3 Generic

& rbsp Interval timer setting

fITLO/128

~ 2 Timers
& Config_ITLoco Interrupt setting 20 ms
w [ Communications [ Detection of compare match/capture completion (INTITL)

@ Config_UARTA1
v (= Middleware
w [ Generic
@ rctsu
& rm_touch

Level 3 (low)

Ovenview | Board | Clocks | System | Components| Pins| Interrupt

Figure 9-3. Setting “Config_ITL000”

4. Set the Pin for LED. Set “P60” to high-level output in “Ports” module.

o=
Software component configuration c]
P 9 Generate Code  Generate Report

Components B e B Configure "
Bl W % Portselection PORTS -
[iype filter text |
v & Startup Ol Apply toall
w = Generic
& b Unused In Ou Output current Pull-up Output H
w [ Drivers
v (= Timers Pe0
@ Config [TL000 Ounused  Oln @out rrent Output 1 H
v (= /O port
& Config_PORT
v & Communications Pe1
@ Config UARTA1 @Unused  Oln OOut O Output current Output H
v &= Middleware
v = Generic ez
& rctsu
& m_touch @Unused Ol OOut O Output current Output H
pe3
® Unused Om Qout O Output current Output H
Pe4
@Unused  Oln OOut Cpull-up Output
Pes.
@Unused  Oln OOut Oeull-up Output
Pe6
(® Unused Om Qout Oeull-up Output
pe7
P T— et Fav.un (LS PN, v
< >

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

Figure 9-4. Setting “P60”

5. Click ®l icon on Smart Configurator to perform generating code.
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9.1.2 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 using a hardware timer.

JRARRHA% *kkkkk *kkk *kkkkkkkhhhhhhhk *% *%

* FILE : ge_sample_main.c
* DATE : 2022-05-09
* DESCRIPTION : CTSU2L Program for RL78

*

*NOTE:THIS IS A TYPICAL EXAMPLE.

*

*% *% *% kkkk *% *% *k%k /

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

void R_CTSU_PinSetlnit(void);
void ge_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 ge_touch_main(void)

{

fsp_err_terr;
BSP_ENABLE_INTERRUPT();

/* 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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ITLSO &= ~_01_ITL_CHANNELO_COUNT_MATCH_DETECTE;
R_Config_ITLOOO0_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_ctrl);
if (FSP_SUCCESS != err)

while (true) {}

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

err = RM_TOUCH_DataGet(g_qge_touch_instance_config01.p_ctrl, &button_status, NULL, NULL);
if (FSP_SUCCESS == err)
{

/* TODO: Add your own code here. */
if (0 != button_status)
{
P6_bit.no0 = 0;
}

else

{
P6_bit.no0 = 1;
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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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i

Start touch measurement.
RM_TOUCH_ScanStart()

Is the result No (err # FSP_SUCCESS)
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successful ?

Yes (err = FSP_SUCCESS)
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end interrupt peoccessing
completed ?
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10. Documents for Reference

e RL78/G23 User's Manual: Hardware (RO1UH0896)
e RL78 Family User's Manual: Software (R0O1US0015)
e 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 Capacitive Touch Sensing Unit (CTSU2L) Operation Explanation
(RO1AN5744)

o 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)
(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

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

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

e 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 I/O pull-up power supply while the device is powered off. The current injection that results from input of such a signal or /O
pull-up power supply may cause malfunction and the abnormal current that passes in the device at this time may cause degradation of internal

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

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

become possible.
5. Clock signals

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

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

Waveform distortion due to input noise or a reflected wave may cause malfunction. If the input of the CMOS device stays in the area between V.
(Max.) and Vi1 (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 Vix (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 LS| 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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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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