REN ESAS Application Note

RL78 Family

Capacitive Touch Low Power Application Development using SMS

Introduction

This application note describes the procedure required to create a capacitive touch low power application
using the RL78 SNOOZE mode sequencer (SMS).

Automatic judgment measurement using the SMS can be used to achieve low power touch applications.

Target Device
RL78/G22
RL78/G23
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1. System Overview

The RL78 Family uses the SNOOZE Mode Sequencer (SMS) to implement the auto judgement
measurement operation of the capacitive touch function (CTSU2La). This application note describes the
procedure required to create the auto judgement measurement using the SMS in the following two sections.

o Creating a project with the Smart Configurator using the RL78 Family CPU board
e Creating a touch interface and tuning with QE for the Capacitive Touch

2. Related Documents

This application note introduces the brief procedure required to create a workable application. For questions
regarding tools used in the application example in this document or for more detailed instructions, refer to the
following documents: e? studio / Smart Configurator, Software Integration System (SIS) Driver / Middleware,
help function for Renesas Code Generator and QE for Capacitive Touch (included in e? studio help).
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3. Auto Judgement Measurement using SNOOZE Mode Sequencer (SMS)

3.1 Module Flow for Measurements using SMS
The module flows used for SMS measurement differ for RL78/G22 and RL78/G23.

o RL78/G22 module flow
CTSU2La uses DTC for port output.N°te The signal output from the port is used to generate an external
interrupt signal. The interrupt signal triggers the ELC to start SMS processing.

Note. The port register (Pxx) is rewritten in 8-bit units by DTC transfer.
Therefore, the port register (Pxx) that is the destination of DTC transfer cannot be used by other
functions during auto judgement measurement by the SMS. Use a port register (Pxx) that no other
system will be using.

CTSU2La|mm=)| DTC |mmmp| Port |m=m)| INTP |Emm)| ELC |m=m)| SMS

Figure 3-1 Flow of Modules Used During SMS Measurement (RL78/G22)

e RL78/G23 module flow
CTSU2L triggers ELCL to start SMS processing.

CTSuU2L — ELCL ‘ SMS

Figure 3-2 Flow of Modules Used During SMS Measurement (RL78/G23)
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3.2 External Pin Wiring (RL78/G22 only)

When performing auto judgement measurement using the SMS with RL78/G22, connect a port pin (Pxx)

used by the modules in the flow above and an external interrupt pin (INTPxx). This step is not required for
the RL78/G23.

The following describes the wiring when using the RL78/G22 capacitive touch evaluation system (product
model: RTKOEG0042S01001BJ).

Connect CN2 pin 32 (P22/TS20) and pin 16 (P16/INTP5/TS17) on the CPU board as shown in the figure
below.

pP22: Pin used for port output from CTSU2La using DTC.
INTP5: Pin that generates an interrupt signal using a signal output from the port pin.

\ s | . |  RENESAS G .
ol RTKOEGOD4ICOI001BS w1~ _ ¢
* RL78/G22 Cap Touch CPU Board
> s 5 0y o *MADE IN JAPAN® *

i

3
N2
.
’
-

Figure 3-3 Wiring Pattern Using SMS on RL78/G22 Hardware
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4. Peripheral Functions

Table 4-1 and Table 4-2 show peripheral functions used in the sample code.

Table 4-1 Peripheral Functions and Usage (RL78/G22)

Peripheral Function

Usage

Capacitive Sensor Unit (CTSU2La)

Measures the capacitance generated on the
touch electrode.

32-bit Interval Timer (TML32)

Timer (measurement period: 20ms) to release
the STOP mode and transit to the SNOOZE
mode.

Data Transfer Controller (DTC)

Outputs a signal from a port using DTC.

Port

Generates an interrupt signal using the signal

Interrupt Controller (INTP)

output from the port.

Event Link Controller (ELC)

Triggers ELC with the interrupt signal to start

SNOOZE Mode Sequencer (SMS)

SMS processing.

Table 4-2 Peripheral Functions and Usage (RL78/G23)

Peripheral Function

Usage

Capacitive Sensor Unit (CTSUZ2L)

Measures the capacitance generated on the
touch electrode.

32-bit Interval Timer (TML32)

Timer (measurement period: 20ms) to release
the STOP mode and transition to the SNOOZE
mode.

Logic & Event Link Controller (ELCL)

Triggers ELCL with measurement data transfer

SNOOZE Mode Sequencer (SMS)

request (INTCTSURD) to start SMS processing.

5. Operation Confirmation Conditions

Table 5-1 shows the peripheral environment used in the project.

Table 5-1 Operation Confirmation Conditions

Item

Description

MCU

RL78/G22(R7F102GGE2DFB)

RL78/G23 (R7F100GSN2DFB)

Operating voltage

3.3V

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

Operating frequency

High-speed on-chip oscillator clock (fiv): 32 MHz
Low-speed on-chip oscillator clock (fiL): 32.768 kHz

Target board

RL78/G22 Capacitive touch evaluation system
(Product model: RTKOEG0042S01001BJ)

RL78/G23 Capacitive touch evaluation system
(Product model: RTKOEG0030S01001BJ)

Integrated development environment

e2 studio (2024-04)

Smart Configurator

V24.4.0

C compiler

CC-RL V1.13.00
Optimization level option: -Odefault

Development assistance tool for
capacitive touch sensors

QE for Capacitive Touch V3.4.0

Emulator

E2 emulator Lite (RTEOT0002LKCEOO0OOOR)
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6. Software Settings

6.1 Option Byte Setting
Table 6-1 and Table 6-2 show the option byte settings.

Table 6-1 Option Byte Settings (RL78/G22)

Address Setting Value Description
000COH / 020COH 1110 1111B (OxEF) Disables the watchdog timer.
(Counting stopped after reset)
000C1H / 020C1H 1111 1100B (0xFC) LVDO detection voltage: Reset mode
Rising edge: 2.67V (TYP) (2.59V to 2.75V)
Falling edge: 2.62V (TYP) (2.54V to 2.70V)
000C2H / 020C2H 1110 1000B (OxES8) HS (high-speed main) mode,
High-speed on-chip oscillator clock (flH): 32 MHz
000C3H / 020C3H 1000 0100B (0x84) Enables on-chip debugging

Table 6-2 Option Byte Settings (RL78/G23)

Address Setting Value Description
000COH / 040COH 1110 1111B (OxEF) Disables the watchdog timer.
(Counting stopped after reset)
000C1H / 040C1H 1111 1100B (0xFC) LVDO detection voltage: Reset mode

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

000C2H / 040C2H

1110 1000B (OxE8)

HS (high-speed main) mode,
High-speed on-chip oscillator clock (flH): 32MHz

000C3H / 040C3H

1000 0100B (0x84)

Enables on-chip debugging

RO1AN7261EJ0100 Rev.1.00

Jul.22.24

Page 7 of 53

RENESAS
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To confirm the option byte setting, open the project property after the code is generated, then select
[C/C++Build] - [Settings] - [Tool Settings] - [Linker] - [Device]. The setting can be confirmed in “User
option byte value” and “On-chip debug control value”.

e Properties for Capacitive_Touch_Proje

|type filter text Settings = ~ 8
Resource
~
Builders
~ C/C++ Build Configuration: HardwareDebug [ Active ] ~  Manage Configurations...
Build Variables
Environment
Logging “f_Tool Settings, Toolchain| Device| # Build Steps Build Artifact | laid Binary Parsers| @ Error Parsers‘

Settings

Stack Analysis

Tool §hain Editor
C/C++ General

~ (33 SMS Assembler Security ID value (-security_id) ‘DDDDDDDDDDDDDDDDDDDD |
é.-’ Source
(2 Object

Serfal Programming Security 1D value (-flash_security_id}

i 3 User Reserve working memary for RRM/DMM function (-rrm)
Project Natures K‘L
Project References v i:mmcn Start address area (-rrm=<value>) ‘ |
Renesas QF %‘:; cPu Secure memory area of OCD monitor (-debug_monitor)

; 223 Device
Run/Debug Settings o Memory area (-debug_monitor=<start address>-<end address>) ‘OFEDO-DFFFF |
(22 Miscellaneous
~ & Compiler Set user option byte (-user_opt_byte)
v EE Source User option byte value (-user_opt_byte=<value>) ‘EFFCEB ||

(2 Language

- Set enable/disable on-chip debug by link option (-ocdbg)
(2 Object

éﬁ Optimization On-chip debug control value (-ocdbg=<value>) \34 |
éi Output Code Set security option byte (-security_opt_byte)
= Mi § . .
L‘% Miscellanecus Security option byte value (-security_opt_byte=<value>}
(2 MISRA C Rule Check
5 User RAM area without section (-self/-ocdtr/-ocdhpi) None ~
S
~ 33 Assembler Output a warning message when a section is allocated to the RAM area (-selfw/-ocdtrw/-ocdhpiw)
A é‘_; Source [] Check specifications of device (-check_device)
) 3 2 -
(% Language ] suppress checking section allocation that crosses (64KB-1) boundary (-check_64k_only)

(= object
éﬁ Optimization o
E; Miscellaneous Address range of memory type (-cpu) LER R

[1Do not check memory allocation of sections (-no_check_section_layout)

&2
s
s

\,‘3'2 Advanced
& List
éﬁ Optimization
éﬁ Section

|l':? Device I v
@' Apply and Close Cancel

Figure 6-1 Setting of Option Bytes
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6.2 Capacitive Touch Settings

This section describes the capacitive touch settings used in the application example. With RL78/G22, using
the multiple electrode connection (MEC) function of the capacitive touch sensor (CTSU2La) with the SMS
enables operation with even less power consumption than touch measurement operation only with the SMS.

*As the RL78/G23 embeds capacitive touch sensor CTSU2L, it does not include the MEC function.

Wheel | Add Configuration| | Remove Configuration
1519 TS08 TS28
™ |mnﬂgl)1 | (| ‘cnnﬁgDZ |
1519 TS08
TS B2 TS_W1IMEC(self) Awvailable O
TS_W2MEC(self) Available O
1518 TS_W3MEC(self) Available O
TS_WAMEC(self) Available O
TS_W3MEC Ts21 TS24 TS_W4AMEC TR TS_STMEC(self) Available O
TS_S2MEC(self) Available O
1521 1524 T5.B3 TS_S3MEC(self) Available O
| TS_SAMEC(self) Available O
1500 TS_SSMEC(self) Available O
TS_B1(self) Available Available
Slider ey TS_B2(self) Available Available
TS_B3(self) Available Available
| Wheel(self) O Available
TS04 TS05 T506 507 S0 Slider(self) O Available
TS SIMEC TS S2ZMEC TS S3MEC TS S4MEC  TS_SSMEC Auto Judgement by Hardware (SMS)  [v] Enable [JEnable
. Multiple Electrode Connection Enable [lEnable
TS04 TS05 TS06 TS07 TS01 |

Figure 6-2 Capacitive Touch Setting for Application Example (RL78/G22)

Add Configuration | Remove Configuration
1527 Wheel 526 506
[l |mnﬁgl)1 | ] ‘mnﬁgDZ ‘
TS27 TS26 TS.B2 TS_W1BTN(self) Available O
TS W2BTN(self) Available O
TS W3BTN(self) Available O
TS05 .
TS_WA4BTN(self) Available O
TS W3BTN 1528 TS21 TS W4BTN e TS_S1BTN(self) Available O
TS_S2BTN(self) Available O
. " T5.B3 TS_S3BTN(self) Available O
TS_S4BTN(self) Available O
T507 TS_S5BTN(self) Available O
TS_B1(self) Available Available
Slider TS_B2(self) Available Available
TS_B3(self) Available Available
Wheel(self) O Available
TS15 1514 1513 1812 TS01 Slider(self) O Available
TS S1BTN TS S2BTN TS S3BTN TS S4BTN T5_S5BTN Auto Judgement by Hardware (SMS) Enable [JEnable
TS15 TS14 TS13 1512 TS01
Cancel Help
Figure 6-3 Capacitive Touch Settings for Application Example (RL78/G23)
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6.3 Components
Figure 6-3 and Figure 6-4 show components and modules set by the Smart Configurator.

ey

Component Version Configuration

& Board Support Packages. - v1.62 (r_bsp) 1.62 r_bsp{used)

& Capacitive Sensing Unit driver. (r_ctsu) 1.50 r_ctsu(used)

@ Interrupt Controller 14.0 Config_INTC{INTC: used)

@ Interval Timer 14.0 Config_ITLOOO(ITLOOO: used)
@ Ports 1.4.1 Config_PORT{PORT: used)
@ Touch middleware. (rm_touch) 1.50 rm_touch({used)

@ Voltage Detector 1.3.0 Config_LVDO(LVDO: used)

Figure 6-4 Components and Modules Set by Smart Configurator (RL78/G22)

Component B Version Configuration

@ Board Support Packages. - v1.62 (r_bsp) 1.62 r_bsp{used)

@ Capacitive Sensing Unit driver. (r_ctsu) 1.50 r_ctsu(used)

@ Interval Timer 14.0 Config_ITLOOO(ITLOOO: used)
@ Touch middleware. (rm_touch) 1.50 rm_touch{used)

& Voltage Detector 1.3.0 Config_LVDO(LVDO: used)

Figure 6-5 Components and Modules Set by Smart Configurator (RL78/G23)

7. Application Example Overview

The following describes the implementation of the application example’s main loop.

===== Touch measurement (low power mode) using SMS and MECNot¢ ===============
1. Execute the RM_TOUCH_SmsSet function to specify the SMS after initial offset tuning.
Execute the RM_TOUCH_ScanStart function to specify the touch measurement setting, enable the
SNOOZE function, and transition to the external trigger wait state.
3. Start TML32 timer count (measurement period: 20ms).
4. Execute the STOP instruction to transition to the STOP mode.

5. When a TML32 interrupt request occurs, an external trigger from the ELC (ELCL for G23) transitions
the program to the SNOOZE mode and starts touch measurement.).

6. When the measurement end interrupt occurs, touch ON/OFF judgement is performed by SMS in the
SNOOZE mode.

7. When the result of the judgement is touch ON, transition to the normal mode is activated; when touch
OFF, the processing goes back to Step 4 above.

=====Touch measurement for button/slider/wheel (normal mode) ==========================
8. Execute the RM_TOUCH_ScanStart function to enter the external trigger wait state.
Start TML32 timer count (measurement period: 20ms).

10. When the TML32 timer counts 20ms, an external trigger from the ELC (ELCL for G23) starts touch
measurement.

11. When the measurement is completed, touch ON/OFF judgement is performed. The processing goes
back to Step 1 above regardless of the result of the judgement.

Note: The RL78/G23 uses the SMS for touch measurement (low power mode).

RO1AN7261EJ0100 Rev.1.00 Page 10 of 53
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8. Capacitive Touch Application Development Procedure

This section describes procedures required to integrate touch sensor detection into your project. These
procedures are applicable to general user application development.

e Create a new project using the e? studio wizard.

e Add necessary modules to the created project using the Smart Configurator.

o Create a capacitive touch interface using QE for Capacitive Touch.

e Tune the project using QE for Capacitive Touch.

o Add API calls for necessary SIS modules to the project and enable capacitive touch control.

Procedures for each step above are described in the following subsections.

Unless otherwise specified, the setting procedures described are for RL78/G22.

RO1AN7261EJ0100 Rev.1.00 Page 11 of 53
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8.1 Creating a Project
This section describes how to create a new project using the e? studio wizard.

1. Start e? studio from the Windows start menu or the shortcut on the desktop. When the dialog box
appears, create a workspace in a location of your choice.

2. Select [File] - [New] - [C/C++ Project] in e? studio to start the new project.

3. When the dialog box appears, select “Renesas RL78” - "Renesas CC-RL C/C++ Executable Project”,
then click [Next].

4. In the dialog box appeared, enter your project name into the “Project name (P):” field and click [Next].
The project name in the application example is "Capacitive_Touch_Project Example”.

5. Specify the following items as shown below in the next dialog box.

e Language: C
e Toolchain: Renesas CC-RL
e Toolchain Version: v1.13.00
e Target Board: Custom
e Target Device: RL78/G22 (R7TF102GGExFB)
RL78/G23 (R7F100GSNxFB)
e Configurations: Check “Create Hardware Debug Configuration”, then select “E2 Lite (RL78)” from the
pulldown menu.

@ O x

MNew Renesas CC-RL Executable Project —

Select toolchain, device & debug settings

Toolchain Settings

Language: ®C OC++
Toolchain: | Renesas cc-rL ~|
Toolchain Versiorc |v1,13.00 W
1 e Toolc
Device Settings Configurations
Target Board: |Custom ] [~] Create Hardware Debug Configuration

L €2 Lite (RL78) | v

Target Dewcel R7F102GGEXFB

[[] Create Debug Configuration

RL78 Simulator b
Endianc  Little

Project Type: |Default [] Create Release Configuration

Figure 8-1 Toolchain, Device, and Debug Settings
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To select the target device, click [---] next to the “Target Device” field. Select the device from the list
shown in the "Device Selection" window.

Device Selection

You can filter devices by regular expression

Search Device

Device RAM ROM Pin RTOS Smart Co.. EiI-k. ~»
v RL78 - G22
RL78 - G22 16pin
RL78 - G22 20pin
RL78 - G22 24pin
RL78 - G22 25pin
RL78 - G22 30pin
RL78 - G22 32pin
RL78 - G22 36pin
RL78 - G22 40pin
RL78 - G22 44pin
v RL78 - G22 48pin
R7F102GGCxFB 4 KB 32 KB 48
R7F102GGCxMNP 4 KB 32 KB 48
R7F102GGExFB 4 KB 64 KB 48
R7F102GGEXNP 4 KB 64 KB 48
v RL78 - G23
RL78 - G23 30pin
RL78 - G23 32pin
RL78 - G23 36pin
RL78 - G23 40pin
RL78 - G23 44pin
RL78 - G23 48pin
RL78 - G23 52pin
RL78 - G23 64pin
RL78 - G23 80pin
RL78 - G23 100pin
v RL78 - G23 128pin
R7F100GSJxFB 24 KB 256 KB 128
R7F100GSKxFB 32 KB 384 KB 128
R7F100GSLxFB 48 KB 512 KB 128
R7F100GSNxFB 48 KB 768 KB 128

<<
XX XX
O\

L8 s
X X X X

@ oK vyl

Figure 8-2 Target Device Selection

Remark: When confirming the operation with RL78/G23 RSSK (RTKOEG0030S01001BJ),
select “R7F100GSNxFB” as the target device.

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

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

When the settings are completed, the Smart Configurator perspective will appear in the e? studio default
window. The new project is now created and ready for configuration.
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8.2 Creating a Module with the Smart Configurator

8.2.1 Adding Components with the Smart Configurator
This section describes how to add source files of the necessary modules using the Smart Configurator.

Some configurations differ between RL78/G22 and RL78/G23.

1. Select the [Clocks] tab at the bottom of e2 studio and specify the clock setting of RL78 MCU, as
shown in the figure below.
In the application example, the low-speed on-chip oscillator is used as the low-speed peripheral clock
(fSXP).
Uncheck “XT1 oscillator” and select “Low-speed on-chip oscillator” for fSXP as shown below.

L
. . L -
Clocks configuration Generate Code Generate Report

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

MAIN

® 32 MHz)

\o®
i
| —
e

t] I hif J
X " r 0
oW-Sp p oscillat (kHz
Frequ 3 H. ’
e f P 5XI
: KH2)
L/‘
1Y)

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

Figure 8-3 Clock Configuration

RO1AN7261EJ0100 Rev.1.00 Page 14 of 53
Jul.22.24 RENESAS



RL78 Family Capacitive Touch Low Power Application Development using SMS

2. The application example uses the MCU in the high-speed mode (HS mode) with operation voltage
between 2.7V to 5.5V. Select the appropriate “Operation mode” as shown in the figure below.
When using theRL78/G23, you will also need to select the EVDD setting.

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

Figure 8-4 Operating Mode Setting (RL78/G22)

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

EVDD setting: 27V<EVDDO <55V -

Figure 8-5 Operating Mode and EVDD Setting (RL78/G23)

3. Select the [System] tab.
Select “Use emulator” and “E2 Lite” and uncheck “Use security ID”, as shown in the figure below.

System configuration

3]

w On-chip debug setting

On-chip debug operation setting

(O Unused ® Use emulator <: (O COM Port
Emulator setting

OEr2 @ E2 Lite

Pseudo-RRM/DMM function setting
(O Unused (@ Used

Start/Stop function setting
@ Unused (O Used

Monitoring point function setting
Unused Used

Security ID setting
| ] Use security ID |

0x00000000000000000000

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

(@ Erase flash memory data

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

Figure 8-6 On-Chip Debug Setting
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4. Select the [Components] tab and select and right click “r_bsp”, then click “Change version” to see the

r_bsp version.

i?,j Capacitive_Touch_Project_Example.scfg

Software component configuration

Components gy ¢y %, = [+ Configure

| I w Property

| wv & Configurations
# Startup select
- . # Control of illicit memory acces
v e t‘_'lenenc # Protected area in the RAM(GR:
W r_bsp

- = ol
wv = Drivers IChange version... k :_| o

v (= Powermana ¢ Remove

|type filter text

w = Startup

h ] age
- & Config LV Reset to default ces!

v = Interrupt
& Config_IN Download and import sample projects unc

F APITUNCIIONS - ) St
## API functions disable(R_BSP_Gi
# APl functions disable(R_BSP_Se
## API functions disable(R_BSP_CI
# APl functions disable(R_BSP_Sc
#
#
b

v [ Timers

& Config_ITLO0O
v = 1/0 port

& Config_PORT

= Middl
e iadieware Parameter check enable

v = Generic
= Enable user warm start callbac

& rctsu
& m_touch <

< >

0verview|Board | Clocks |System Components Pins| Intenupt|

Figure 8-7 Change the r_bsp Version
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When “Current version” is not “1.62” or later, select “1.62” or later version, then click [Next] to change the
version.

¢’ Change Version

Version Selection

Select available version

Component name: |k_bsp

Current version: | 1.62

Available versions:  1.61

@

< Back Finish Cancel

Figure 8-8 Select the r_bsp Version
5. Add the SIS modules and components to the project.

Click the “Add” button (marked with red square in figure) and select components to be added from the list.

Components PR = [+  Configure

s B
|type filter text

v [ Startup

v = Generic
f r_bsp

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

Figure 8-9 Add Components
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6. The “New Component” dialog box appears with the list of available modules to add to the project.

 New Component u} x

Software Component Selection 83

Select component from those available in list

Category Al v
Function Al @
Filter |

Components h Short Name Type Version

# A/D Converter Code Generator 150

£ Board Support Packages. - v1.62 rbsp RL78 Software In.. 162

£ Capacitive Sensing Unit driver. rctsu RL78Software In.. 150 v

Show only latest version
Description

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

Download RL78 Software System modules

Configure general settings...

®@
© T T Conce

Figure 8-10 “New Component” Dialog Box

Caution: If you are using SIS (Software Integration System) modules for the first time, download the
modules using steps (1) to (4) below.

! T
I Download RL78 Software Integration System modules |(1 )

Configure general settings...

Figure 8-11 Download SIS Modules Link

g Region Setting X

Select your region.

Brazil
Europe/Middle East/Africa
India

Japan

Mainland China/Hong Kong Region
Singapore/South &Southeast Asia/Oceania
South Korea

Taiwan Region

Figure 8-12 Select Region

(s O X
RL78 Software Integration System Modules Download \
[ -
Select the RL78 Software Integration System modules for download H
Title Document No. Rev. Issue date A Select All
RL78773Y CTSUTY1- )L Software Integrat.. R11AN0484)J01.. Rew.1.50 2| lect Al
214
RL78773! TOUCHEY1- )b Software Integr.. R11AN0485))01.. Rew1.50 2 (3’)
1 RL78773Y Renesas Flash Driver RL78 Type .. R20AN06561J01.. Rev.120  2024-05-20
[] RL78773Y Renesas Flash Driver RL78 Type .. R20AN0653J01.. Rev.1.20 2024-05-20
[ RL78773Y Renesas Flash Driver RL78 Type .. R20AN0654JJ01.. Rew1.20 2024-05-20
RL78773l Renesas Flash Driver RL78 Type ... R20AN0655))01.. Rev.1.20 2024-05-20
[ _RL7827SY fi- Fofi-b/Sur-SESa-)l So (3)
[0 RL78 Family ZMOD4410, ZMOD4450 and Z.. ROTANG197EJ0.. Rev.1.22 2023-07-04
[ ru78 Family FS2012 Sensor Control Module.. ROTAN6196EJ0.. Rev.1.12 2023-04-26 v
< >
Module Folder Path: ] 4)
‘C:¥Users¥ ¥.eclipse¥com.renesas.platform_download¥RL78_ Modules}  hericModules ‘ Browse...
Cancel
Figure 8-13 Download SIS Modules
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Capacitive Touch Low Power Application Development using SMS

7. Select the components shown in the figure below in the Smart Configurator.
Note: When using the RL78/G23, “Ports” and “Interrupt Controller” are not necessary for auto judgement

measurement using the SMS.

Software Component Selection

Select component from those available in list

P— Note

Description

' Dependency : r_bsp version(s) 1,62

application.

The CTSU2L module is a CTSUZL driver for the Capacitive Sensing Unit. The CTSU2L module is
configured assuming access via the Touch middleware layer, but can also be accessed from the user

Category All ~
Function  All v
Filter |
Compaonents Short Name Type Version
8 A/D Converter Code Generator 150
rt Packages. - v1.62 r_bsp RL78 Software In... 1.62
3 Capacitive Sensing Unit driver. r_ctsu RL78 Software In.. 150
Clock Output /Buzzer Output Controller Code Generator 141
8 Data Transfer Controller Code Generator 131
# Delay Counter Code Generator 14,1
## Divider Function Code Generator 142
#8 Event Link Controller Code Generator 120
B8 External Event Counter Code Generator 14.1
£ Flash Driver{Renesas Flash Driver RL78 Ty.. r_rfd_ri78_t01_codefla.. Generic SW 1.10
{8 Flash Driver{Renesas Flash Driver RL78 Ty.. r_rfd_ri78_t01_dataflash Generic SW 1.10
£ Flash Driver{Renesas Flash Driver RL78 Ty.. r_rfd_ri78_t01_extraarea Generic SW 1.10
£ Flash Driver[Renesas Flash Driver RL78 Ty.. r_rfd_78_t01_common Generic SW 110
£ FS1015 Sensor Middleware r_fs1015 RL78 Software In.. 1.01
£ F52012 Sensor Middleware r_fs2012 RL78 Software In.. 1.12
# FS3000 Sensor Middleware r_fs3000 RL78 Software In... 1.01
£ H5300x Sensor Middleware r_hs300x RL78 Software In... 122
£ H5400x Sensor Middleware r_hs400x RL78 Software In.. 1.02
8 1IC Communication (Master mode) Code Generator 151
8 IIC Communication (Slave mode) Code Generator 141
8 IIC Communication Driver Interface Midd... r_comms_i2c RL78 Software In.. 1.11
8 Input Pulse Interval/Period Measurement Code Generator 143
8 Input Signal High-/Low-Level Width Mea... Code Generator 142
B8 Interrupt Controller Code Generator 140
£ Interval Timer Code Generator___1.4.0
¥ Key Interrupt Code Generator 130
8 OB 1203 Sensor Middleware r_ob1203 RL78 Software In... 1.02
H8 One-Shot Pulse Output Code Generator  14.0
Ports Code Generator 14.1 l<¢
B PWM Output Code Generator 160
8 Real-Time Clock Code Generator 140
22 SNOOZE Mode Sequencer Graphical Config... 13.1
88 sP1 (CSI) Communication Code Generator 14.1
+ Square Wave Output Code Generator 14.0
Lg“’"d' middleware. m_touch RL78 Software In.. 150 |
UART Communication Code Generator 160
Voltage Detector Code Generator 130 |
Watchdog Timer Code Generator 14.0
£ ZMOD4XXX Sensor Middleware r_zmoddxex RL78 Software In.. 122

Download RL78 Software Integration System modules

Configure general settings...

|? < Back

Next >

Cancel

Figure 8-14 Software Component Settings
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RL78 Family

Capacitive Touch Low Power Application Development using SMS

8. Specify the resources for the selected components. The settings for the application example are shown

below.

Note: When using the RL78/G23, “Ports” and “Interrupt Controller” will not appear in the dialog box below

=« New Component

Add new configuration for selected component |

Interrupt Controller

Configuration name: |k20nfigJNTC

Resource: INTC v

Interval Timer

since they are not necessary for auto judgement measurement using the SMS.

Configuration name:  |Config_TAUO_1 < I
Operation: 8 bit count mode v
Resource: TAUO 1 ~

Caution:

16 bit capture mode ITLOOO_ITLOO1 can not be used together with 16 bit count mode ITLO12_ITLO13. ~
When 8 bit mode ITL is used, 16 bit ITL and 32 bit ITL can not be used.

When 16 bit mode ITL is used, 8 bit ITL and 32 bit ITL can not be used. v
Ports
Configuration name:  |Config_PORT < I
Resource: PORT ~
Voltage Detector
Configuration name:  |Config LVDO
Resource: VDO v

'(\?\' < Back Next > Cancel

Figure 8-15 Component Resource Settings

Components are added as shown below.

Software component configuration

Components 9 i =] [+ Configure

i I %
|type filter text

v (= Startup
v = Generic
f. r_bsp
v [ Drivers
v = Power management and reset function
& Config_ LVDO
v [ Interrupt ——
& Config_INTC
v = T_imers o— Note
& Config_ITLOOO
v = /O port g¢——
& Config PORT
w [ Middleware

v [ Generic
@ rctsu
& rm_touch

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

Figure 8-16 Software Component Settings (after components added)

¢— Note

RO1AN7261EJ0100 Rev.1.00
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RL78 Family Capacitive Touch Low Power Application Development using SMS

8.2.2 Changing the Component Configuration with Smart Configurator.
Configure the added components as follows:

e CTSU Component Settings
Note that configurations differ between RL78/G22 and RL78/G23.

(1) Select “DTC” for “Data transfer of INTCTSUWR and INTCTSURD”.

(2) Specify “Data storage address setting for CTSURD” according to the device used.
RL78/G22: Set “OxFEF00”.
RL78/G23: Set “OxFF500”.

(3) For the RL78/G22, select the port pin to output the touch measurement complete signal transmitted
from CTSUZ2La via the DTC. This setting is not shown for the RL78/G23 since it is not required.
e Output port number for external trigger: Select port group.
o Bit number for external trigger output: Select bit number from port group selected above.

Caution: The port register (Pxx) is rewritten in 8-bit units by DTC transfer.
Therefore, a port register (Pxx) that is the destination of DTC transfer cannot be used for
other functions during auto judgement measurement by the SMS. Use a port register (Pxx)
that no other system will be using.

(4) For the RL78/G22, specify the external interrupt pin to input a signal output from the port pin. This
setting is not shown for the RL78/G23 since it is not required.

(5) Enable TS pin used for touch measurement
Caution: For the RL78/G22, users cannot use TS pins that share functions with port pins used for
automatic judgment measurement using SMS or external interrupt pins. The application
example uses P22/TS20 and P16/INTP5/TS17. The user should remove checks (deselect)
from pins TS17 and TS20.
For the RL78/G23, any TS pins can be selected when using it.

RO1AN7261EJ0100 Rev.1.00 Page 21 of 53
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RL78 Family Capacitive Touch Low Power Application Development using SMS

¢ Capacitive_Touch Project Example.scfg = 0
Software component configuration c =
po 9 Generate Code Generate Report
Components 23 e % 5] #  Configure @
8 I . Property Value
|type filter text | ~ & Configurations
— # Parameter check Use system default
v (& Startup [ % Data transter of INTCTSUWR and INTCTSURD DTC «— (1)
ve G.ene"c E DIC seffing Seffinginr cisy
_ ' r-bsp # Auto-judgment function in Snooze mode using SMS  Enable
h g-f)nvers . # Data storage address setting for CTSURD OxFEFOO
V= Piower management and reset function # Data storage address setting for CTSUWR 0xFF800 — (2)
_ @ Config LVDO 7 Tnterupt Tevel Tor INTCTSUWR Tevel 7
v & Intermupt # Interrupt level for INTCTSURD Level 2
@ Config INTC & Interupt level for INTCTSUEN Level 2
it T]mers ) # Output port number for extemnal trigger PORT2 ¢ 3
~ & Config ITL000 # Bit number for exrernal trigger output BIT2 ( )
v (& 1/ port 3 TwerpT por numbeT Tor extEraT TiageT TRTPS 4
« Config_PORT —TeTe < ( )
v \:-'r‘uﬂlddlew?re w8 cTsu
v (& Generic "~ TSCAP Pin 7] Used
et “w TS00 Pin ¥] Used
& rm_touch . TS01 Pin 7] Used
“w TS02 Pin V| Used
“w TS03 Pin V| Used
“w TS04 Pin ¥| Used
“w TS05 Pin | Used
" TS06 Pin V| Used
“ TS07 Pin V| Used
“w TS08 Pin V| Used
“w TS09 Pin V| Used
“w TS10Pin V| Used
%« TS11 Pin | Used
“« TS12 Pin V| Used
“w TS13 Pin ¥| Used
“w TS14 Pin | Used
“ TS15Pin V| Used
“w TS16 Pin V| Used
“w TS17 Pin Used <
“« TS18 Pin V| Used
. TS19 Pin 7] Used —(5)
~. 520 Pin Used <
“w TS21Pin V| Used
. TS22 Pin | Used
“w TS23 Pin V| Used
“w TS24 Pin V| Used
“w TS25 Pin V| Used
. TS26 Pin J| Used
= TS27 Pin V| Used
“« TS28 Pin V| Used
Figure 8-17 CTSU Component Settings
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RL78 Family Capacitive Touch Low Power Application Development using SMS

e Touch Component Configuration
Use the default setting as is.

Components g e =] # Configure @
A T % Property Value
|typg filter text ~ @& Configurations
s # Parameter check Use system default
=
Vs tag“p ) # Support QE monitor using UART Disable
=,
Ve ene;lc # Support QE tuning using UART Disable
@ rbsp # UART channel UARTO

v .,:-_Dnvers . # Type of chattering suppression TypeA : Counter of exceed threshold is hold within i
~ |=- Power management and reset function
& Config_LVDO
~ [ Interrupt
& Config_INTC
~ (= Timers
& Config_ITLOOO
~ (= 1/0 port
& Config_PORT
v (= Middleware
v [ Generic
& rctsu
& rm_touch

Figure 8-18 Touch Component Setting

e INTC Component Configuration
The RL78/G23 does not require the following setting for auto judgement measurement using SMS.

Components 23 A =] [+ Configure ®
s 15; = = INTPO setting
‘type filter text ‘ CJiNTPO Falling edge Level 3 (low)
~ [ Startup INTP1 setting
v (= Generic C1iNTP1 Falling ed: Level 3 (low)
& rbsp alling edge eve ow]
v = Drivers INTP2 setting
v (= Power management and reset function NP2 Falli 5 Level 3 (low)
& Config_LVDOD L s e
v (= Ir_nerrupi INTP3 setting
Config_INTC
. i CJinTP3 Falling edge Level 3 (low)
~ = Timers
& Config_ITLO0O INTP4 setting
~ = /O port i
INTP4 Falling edge Level 3 (low)
& Config_PORT - A —
v [ Middleware INTPS5 setting
(= Generi . - -
v eneric [ INTPS Valid edge |Falling edge v Priority |Level 3 (low) >
& rctsu
& rm_touch INTP6 setting

Figure 8-19 INTC Component Setting

e |ITL Component Configuration

Components 3 e |- [+ Configure @
=4l L - Clock setting

‘type filter text Operation clock (fITLO) fSXP ~
v (= Startup Clock source fITLO/128 ~ (Clock frequency: 0.256 kHz)

~ (= Generic
& rbsp Interval timer setting

~ [ Drivers Interval value ms ~ (Actual value: 19.53125)

w =+ Power management and reset function

& Config_LVDO Interrupt setting
~ = Interrupt Detection of compare match/capture completion (INTITL)
& Config_INTC Priority Level 3 (low) ~

~ (= Timers

& Config_ITLO0O
v = /O port

& Config_PORT

v (= Middleware

w (= Generic

W rctsu

& rm_touch

Figure 8-20 ITL Component Setting
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RL78 Family Capacitive Touch Low Power Application Development using SMS

e PORT Component Configuration

The RL78/G23 does not require the following setting for auto judgement measurement using SMS.

Components 3 e =] [+  Configure

4 ke . Port selection PORT2

|type filter text |

~ [= Startup

« (> Generic [C1porTO C1PORT1

f' r_bsp
v (= Drivers PORT2 [C1poRT3

~ [ Power management and reset function

& Config LVDO L1PoRT4 [1PORTS
’ &rt?;ﬁitg,mm [IporTe CJPoRT?
’ d: mceor:.ﬂgﬁmnn [LIPorT12 [1PoRT13
v & opon [1PORT14

& Config_PORT
~ = Middleware
~ [= Generic
f' r_ctsu @ Read Pmn register values O Read digital output level

Port mode setting

u; rm_touch

Figure 8-21 PORT Component Setting (Port selection tab)

Components 3 4 = [+  Configure

4|l - Port selection PORT2

|type filter text ‘

~ [~ Startup

~ [= Generic L Apply to all

f' r_bsp Unused In Qut

~ [= Drivers
~ [~ Power management and reset function P20
- & Config LVDO @ Unused Oln O out
v = Interrupt
"~ Config_INTC
& Lonlig. P21

w (= Timers

& Config_ITLO0O ®Unused  Oln - OOut

~ (= 1/O port
& Config_PORT P22
v (= Middleware () Unused Oin @ Out
~ = Generic
@ rctsu P23
@ m_touch ® Unused Oin O Out

Figure 8-22 PORT Component Setting (PORT2 tab)

e LVD Component Configuration

Components B3 e = 4+  Configure
8 le | " Operation mode setting
| @ Reset mode

‘type filter text

© & Sertp When setting LVDO to reset mode, set the detection voltage of LVD 1 higher than the detection voltage of LVDO.
o O Interrupt mode

If LVDO is set to interrupt mode and the LVDO detection voltage is greater than the LVD1 detection voltage,
LVDO becomes undefined after the LVD1 setting following release from the reset state.

~ (= Generic
& rbsp
~ (= Drivers
~ = Power management and reset function Level 3 (low)
& Config_LVDO
v = Interrupt
& Config_INTC Reset generation level(VLVDO) 262 ~| (V)

Voltage detection setting

~ = Timers 165 w
& Config_ITLO0O
w (= 1/O port
& Config PORT
v (= Middleware

~ (= Generic
& rctsu
& rm_touch

Figure 8-23 LVD Component Setting
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BSP Component Configuration
Confirm that “Initialization of peripheral functions by Code Generator/Smart Configurator” is set to
“Enable”.

Software component configuration

Components 2 e - ®

28l o

‘ type filter text

~ (= Startup
v = Generic
W rbsp
v (= Drivers
v = Power management and reset function
& Config LVDO
v [ Interrupt
& Config INTC
v [ Timers
& Config_ITLOOO
v (= 1/0 port
& Config_PORT
~ (= Middleware
v (= Generic
W rctsu
& rm_touch

v & Configurations

# Start up select

## Control of illicit memory access detection(IAWEN)
# Protected area in the RAM(GRAM1-0}

#* Protection of the port control registers{(GPORT)

## Protection of the interrupt control registers(GINT)

# Protection of the clock, voltage detector, and RAM parity error detection

# Data flash memory area access control(DFLEN)

Enable (use BSP startup)
Disable

Disabled

Disabled

Disabled

Disabled

Disables

# Initialization of peripheral functions by Code Generator/Smart Configural Enable

K=

# API functions disable(R_BSP_StartClock, R_BSP_StopClock)

# API functions disable(R_BSP_GetFclkFreqHz)
# API functions disable(R_BSP_SetClockSource)
## API functions disable(R_BSP_ChangeClockSetting)
# API functions disable(R_BSP_SoftwareDelay)
## Parameter check enable

# Enable user warm start callback (PRE)

#

# Enable user warm start callback (POST)

#

# Watchdog Timer refresh enable

#

#

Disable
Enable

Disable
Disable
Disable
Enable

Unused

Unused

Unused

Generate Code |Generate Report
Configure ﬂ @
Property Value [ ]

Figure 8-24 BSP Component Setting

Click the icon "Generate Code” located on the top right of the Smart Configurator to generate the code for
components necessary for the project. This completes the process for adding components to the project.

RO1AN7261EJ0100 Rev.1.00
Jul.22.24

RENESAS

Page 25 of 53



RL78 Family Capacitive Touch Low Power Application Development using SMS

8.3 Creating the Capacitive Touch Interface

This section describes how to create the configuration of the capacitive touch interface using QE for
Capacitive Touch.

Some processes differ between RL78/G22 and RL78/G23.

1. Select [Renesas Views] - [Renesas QE] - [CapTouch Main (QE)] (or [CapTouch Workflow (QE)] for
QE V3.2.0 or later) from the e? studio menu to open the main window and configure the capacitive
settings for the project.

File Edit Navigate Search Project RenesasViews Run Renesas Al Window Help

| 1w - E %;}: A C,!C++ >
& T Code G t >
{5 Project Explorer x| = "5 |1 ¢ ode benerator ct_Examplescfg
. B - Debug >
vz C:pac|t|\.re_Touch_PrOJect_Examp Partner OS > Ation
i Binaries Renesas Al >
! Includes Renesas QF > §3 CcapTouch Gesture Monitor (QE)
a .
=" ge_gen Smart Configurator 4 b CapTouch Board Monitor (QEF)
a ) )
s Solution Toolkit > & CapTouch Pad Mornitor (QE)
& HardwareDebug * Renesas Software Installer 5 capTouch Multi Status Chart (QE) -
(= QE-Touch I B
q b CapTouch Parameters (QE)
& trash ™) CapTouch Status Chart (QE)
. apTouch Status Cha
|= Capacitive_Touch_Project_Example.rcpc Video P i
n A CapTouch Tuning Result (QE)
i0¢ Capacitive_Touch_Project_Example.scfg Introduc ) CapTouch Workfl : I
|= Capacitive_Touch_Project_Example Hard Browse | _ s ol
% Measuring Current Consumption (QE)

{':?} Developer Assistance
. \Alhat'e Naar

Figure 8-25 Cap Touch Workflow (QE) Selection

2. Select “Capacitive_Touch_Project_Example” from the pulldown menu in “Select a Project” of
[CapTouch Main (QE)] (or [CapTouch Workflow (QE)] for QE V3.2.0 or later) to select the project and
configure the touch interface.

b CapTouch Workflow (QE) < § =

1.Preparation -

Select a Project

m]
@ Preparation Tuning Coding Monitoring i

I Capacitive_Touch_ Project Example

‘ Modify Configuration |

Figure 8-26 Project Selection
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3. Select [Create a new configuration] from the pulldown menu in “Prepare a Configuration” to generate a
new touch interface configuration.

Prepare a Configuration

l v I

Create a new configuration

Figure 8-27 Create a new configuration

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

« Create Configuration of Touch Interfaces

File Name of Touch I/F: |Capac|tive,Tuuch,PruJetLExample | Setup Configuration Import / Re-edit
Description: ‘ ‘
Touch IfF ES
Capacitance Type
Self-Capacitance method v
Button

Slider (horizontal}
Slider (vertical)
Wheel
Key pad

3D Gesture (Al)

Touch pad
Shield Terminal
TC Terminal
Capacitance Sensor
Current Sensor

Diagnosis Terminal

Remove Touch I/F

SEﬁingSetup Touch I/F Setup Resistance Value Clear Assigned TSx Configurations (Methods) i
Cancel Help
Figure 8-28 Touch Interface Layout Area
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5. Select [Button] from “Touch I/F” on the right side of in the window. Add three buttons to the layout area.

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

Remark: The error message “There are some problems with setting.” will appear under the layout area.

Ignore this as it will disappear when you proceed to the next step and allocate a touch sensor to
each button successfully.

e Create Configuration of Touch Interfaces X

File Name of Touch I/F: |Capa(itlve_Tuu(h_PmJe(t_Example | Setup Configuration

Import / Re-edit

Description: ‘ |

Button Touch I/F 2
Capacitance Type

Self-Capacitance method v

Button01 | > | Button |

Slider (horizontal)

Slider (vertical)

Wheel
Button02

Key pad

3D Gesture (Al)

Touch pad
Shield Terminal
TC Terminal
Capacitance Sensor
Current Sensor

Diagnosis Terminal

Remove Touch I/F
Setting

= Configurations (Methods) 3
Setup Touch I/F Setup Resistance Value Clear Assigned TSx

0 There are some problems with setting.

Cancel Help
Figure 8-29 Add Touch Interface (3 buttons)

RO1AN7261EJ0100 Rev.1.00 Page 28 of 53
Jul.22.24 RENESAS



RL78 Family Capacitive Touch Low Power Application Development using SMS

6. Allocate a name and a touch sensor to each button.
Double click “Button00” to display the “Setup Touch Interface” dialog box. Change “Name” and “Touch
Sensor” as marked with red in the figure, and then click [OK].
For the RL78/G23, allocate TS06 to Button00.

Caution:1. The touch sensor (TSxx) that shares a function with the port pin used as the external trigger
for starting the SMS cannot be used.
2. Any button name is acceptable, but an error message will appear if the character limit is

exceeded.
|Capacitive_Touch_Project_ExampIe Setup Configuration
TS_B1
TS28
Button01
e Setup Touch Interface
Button(self)
Button0? Name ITS B1 |
Touch Sensor Resistance[ohm]
1528 | 560
Cancel Help
Figure 8-30 Touch Interface Setting
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7. Set Button01 and Button02 in the same way as Button00(TS_B1).

When the touch interface has been set up correctly, the error message will disappear.
For the RL78/G23, TS05 and TS07 are allocated to Button01 and Button02, respectively.

e Create Configuration of Touch Interfaces

File Name of Touch I/F:

Capacitive_Touch_Project_Example

Setup Configuration

Description:

Setting
Setup Touch I/F

Setup Resistance Value

TS_B1

Ts28

T5.B2

1518

TS_B3

Ts00

Clear Assigned TSx

Import / Re-edit

Touch I/F

Capacitance Type

Self-Capacitance method ~

Button
Slider (horizontal)
Slider (vertical)
Wheel
Key pad

3D Gesture (Al)

Touch pad
Shield Terminal
TC Terminal
Capacitance Sensor
Current Sensor

Diagnosis Terminal

Remove Touch I/F

Configurations (Methods)

<«

Cancel

Help

Figure 8-31 Touch Interface After Setup (3 buttons)
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8. Set up wheel and slider in the same way as the buttons.
The settings for the application example are shown in the figure below.
When all touch interfaces are placed in the layout area, click [Setup Configuration].

Caution: The error message “There are some problems with setting.” will appear under the layout area.
The message will disappear when step 9 is completed.

Remark: In the application example, the touch sensors allocated to the slider and wheel are switched to
the MEC function buttons during low power mode. The name of the touch interface used for
touch measurement using the SMS and MEC (low power mode) is TS _xxMEC.

«* Create Configuration of Touch Interfaces

File Name of Touch I/F: Capacitive_Touch_Project_Example |I Setup Configuration I I Import / Re-edit
Description: ‘ N
TS-W2MEC TS-WIMEC TS.B1 Touch I/F E
Wheel Capacitance Type
519 ce TS08 528
Self-Capacitance method v
519 TS08 Ts.B2 Button
Slider (horizontal}
1518
Slider (vertical)
TS_W3MEC Ts21 TS24 TS_W4MEC
[ Viheel K—
TS B3
Ts21 TS24 ]
TS00 3D Gesture (Al
Slider _
ouch pad
TS04 TS05 TS06 TS07 7501 Shield Terminal
TC Terminal
TS STMEC TS S2MEC TS S3MEC TS S4MEC - TS SS5MEC
Capacitance Sensor
TS04 TS05 TS06 TS07 TS01 Current Sensor
Diagnosis Terminal
Remove Touch I/F
Setting —
= Configurations (Methods) ¥
Setup Touch I/F Setup Resistance Value Clear Assigned TSx —_—

0 There are some problems with setting.

Create Cancel Help

Figure 8-32 Add Touch Interface (wheel and slider) (RL78/G22)
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9. Set up the auto judgement function and multiple electrode connection function in the “Setup

Configurations (Methods)” window.

When using auto judgement measurement using SMS, set “Auto Judgement by Hardware (SMS)” to
“Enable”. When using multiple electrode connection (MEC), set “Multiple Electrode Connection” to

“Enable”.

The application example runs in both normal and low power mode and requires separate configurations,
as shown in the figure below. Click [Add Configuration] to add “config02” next to “config01”. Set up each

configuration, then click [OK].

— config01: Function setting for touch interface configuration (method) in low power mode.

— config02: Function setting for touch interface configuration (method) in normal mode.

Caution: When using V1.50 of the CTSU module, the auto Judgement (SMS) can only be applied to

config01.

e Setup Configurations (Methods)

IAdd Configuration I Iaticn
O |conﬁgm | O |c0nﬁg[)2

TS_W1MEC(self) Available O
TS_W2MEC(self) Available O
TS_W3MEC(self) Available O
TS_W4MEC(self) Available O
TS_STMEC(self) Available O
TS_S2MEC(self) Available O
TS_S3MEC(self) Available O
TS_S4MEC(self) Available O
TS_S5MEC(self) Available O
TS_B1(self) Available Available
TS_B2(self) Available Available
TS_B3(self) Available Available
Wheel(self) O Available
Slider{self) O Available

Auto Judgement by Hardware (SMS) Enable [ Enable

Multiple Electrode Connection Enable [ ] Enable

Cancel Help

Figure 8-33 Setup Configurations (Methods) (RL78/G22)
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10.Confirm there is no error displayed, then click [Create] in the “Create Configuration of Touch Interface”
window.

This completes the creation of the touch interface for RL78/G22.

«* Create Configuration of Touch Interfaces X

File Name of Touch I/F: |Capa[itive_Tuu[h_ije[t_Example | | Setup Configuration | Import / Re-edit
Description: ‘ ‘
TS W2MEC TS WIMEC TS B1 Touch I/F 2
Capacitance Type
TS19 ‘ Wheel TS08 Ts28
Self-Capacitance method v
519 TS08 T5.B2 Button
Slider (horizontal)
TS18 - -
Slider (vertical)
TS_W3MEC Ts21 TS24 TS_WAMEC
Wheel
Ts.B3
Ts21 TS24 Gy
TS00 3D Gesture (A}
Slider -
ouch pad
TS04 Ts05 TS06. Ts07 Ts01 Shield Terminal
TC Terminal
TSSTMEC TS S2MEC ~ TS_S3MEC = TS S4MEC ~ TS_S5MEC
Capacitance Sensor
TS04 TS05 TS06 Ts07 TS01 Current Sensor
Diagnosis Terminal
Remove Touch I/F
Setting
-~ - Configurations (Methods) ¥
Setup Touch I/F Setup Resistance Value Clear Assigned TSx
anoe] kielp

Figure 8-34 Touch Interface Configuration After Setup (RL78/G22)
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11.This step on describes an example of the touch interface configuration for the RL78/G23.
The setup procedure and notes/cautions are basically the same as those for RL78/G22.

Caution: RL78/G22 and RL78/G23 allocate different touch sensors to electrodes.

Remark: The name of the touch interface used for touch measurement using the SMS (low power mode)
is TS_xxBTN.

# Create Configuration of Touch Interfaces

I Setup Configuration I Import / Re-edit

File Name of Touch I/F: Capacitive_Touch_Project_Example

Description: |
TS_W2BTN TS_WIBTN T5.B1 Touch I/F S
B Capacitance Type
Wheel TS06
T Self-Capacitance methad v

TS B2 s ]
I Slider (horizontal) I

Slider {vertical)

TS_W3BTN TS_W4BTN

I Wheel I

Key pad

3D Gesture (Al)

Touch pad

Shield Terminal

TC Terminal

TSSIBTN TS S2BTN TS S3BTN TS S4BTN  TS_S5BTN

Capacitance Sensor

. . . . . —

Diagnosis Terminal

Remove Touch I/F
Setting
- Configurations (Methods) 3
Setup Touch I/F Setup Resistance Value Clear Assigned TSx
Q There are some problems with setting.
Create Cancel Help

Figure 8-35 Add Touch Interface (wheel and slider) (RL78/G23)
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12.Set up the auto judgement function in the “Setup Configurations (Methods)” window.
The setup for the application example is as follows:

— config01: Function setting for touch interface in low power mode.
— config02: Function setting for touch interface in normal mode.

Caution: When using V1.50 of the CTSU module, the auto Judgement (SMS) can only be applied to

config01.
e Setup Configurations (Methods)
IAdd Configuration Iration
O |conﬁgl)1 | O |cunﬁgl)2

TS_W1BTN(self) Available O
TS_W2BTN(self) Available O
TS_W3BTN(self) Available O
TS_WABTN(self) Available O
TS_S1BTN(self) Available O
TS_S2BTN(self) Available O
TS_S3BTN(self) Available O
TS_S4BTN(self) Available O
TS_S5BTN(self) Available O
TS_B1(self) Available Available
TS_B2(self) Available Available
TS_B3(self) Available Available
Wheel(self) O Available
Slider(self) O Available

Auto Judgement by Hardware (SMS) Enable [JEnable

Cancel Help
Figure 8-36 Setup Configurations (Methods) (RL78/G23)
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13.Confirm there is no error displayed, then click [Create] in the “Create Configuration of Touch Interface”

window.

This completes the creation of the touch interface for the RL78/G23.

= (Create Configuration of Touc

h Interfaces

File Name of Touch I/F:

‘Capacmve_I'nucn_Pmlecr_E:ample

Setup Configuration

TSS1BTN  T5.S52BTN

Description: | _
TS W2BTN TS_W1BTN T B1
527 Wheel 152 506
T527 T526 T5.82
TS05
TS_W3BTN Ts28 T521 TS_W4BTN e
| T5.B3
528 1521
Ts07
Slider
T515 TS14 1513, T512 T501

TS.S3BTN TS S4BTN  TS_S5BTN

T515 T514 1513 1512 T501 Current Sensor
Diagnosis Terminal
Remove Touch I/F
Setting
5 Configurations (Methods) '3
Setup T Setup Resistance Value Clear Assigned T5x
Create Cancel Help
A\

import / Re-edit
Touch I/F £
Capacitance Type
Self-Capacitance method v
Button

Slider (horizontal)
Slider (vertical)
Wheel

Key pad

3D Gesture (Al

Touch pad
Shield Terminal
TC Terminal

Capacitance Sensor

Figure 8-37 Touch Interface Configuration After Setup (RL78/G23)

14.The touch interface configuration is displayed in the “Tuning” panel of “CapTouch Main(QE) /
[CapTouch Tuning Result (QE)] (for QE V3.2.0 or later)”.

Tuning  Gesture

b CapTouch Tuning Result (QE) X

Touch I/F Configuration: _Capacitive_Touch_Project Example

Method Kind Name  Touch Sensor Parasitic Capacitance[pF] Sensor Drive Pulse Frequency[MHz] Threshold Scan Time[ms] Overflow
config01 Button(self) Mec00 TS00 - - None
config02 Button(self) TS B1 TS528 None
configd2 Button(self) TS B2 1518 None
config02 Button(self) TS_B3 TS00 None
configd2 Wheel Wheel  TS19, TS08, 7524, TS21 None
configd2 Wheel TS (Wheel) TS19

configd2 Wheel TS (Wheel) TS08

config02 Wheel TS (Wheel) TS24

configd2 Wheel TS (Wheel) TS21 -

config02 Slider Slider TS04, TS05, TS06, TSO7, TSO1 - None
config02 Slider TS (Slider) TS04

configd2 Slider TS (Slider) TS05

config02 Slider TS (Slider) TS06

config02 Slider TS (Slider) TS07

configd2 Slider TS (Slider) TS01 b4

Figure 8-38 [CapTouch Tuning Result (QE)] Tuning Panel
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15.Click on the top left in e2 studio to build the project.

File Edit MNavigate Search Project RenesasViews Run Renesas Al Window Help

N~ B %-Q-

Build 'HardwareDebug' for project 'Capacitive_Touch_Project_Example’ F =

{5 Project Exp

hd _K_-év Capacitive_Touch_Project_Example [HardwareDebug]

Figure 8-39 Project Build

Confirm that there is no error displayed in the “Console” window.
This completes the creation of the capacitive touch interface.

Caution: If the following error (E0562310) appears in the console after the build, open [C/C++ Build] -
[Settings] - [Linker] - [Input] from the property of the created project, then check “Use runtime
libraries (-library)” and rebuild the project.

E@562310:Undefined external symbol "_ COM_lshr" referenced in “.\src\smc_gen\r_ctsu\r_ctsu.obj"
E@56231@:Undefined external symbol "_ COM_1l1lshl" referenced in ".\src\smc_gen\rm_touch\rm_touch.obj"
E@562310:Undefined external symbol "_ COM_llmul" referenced in ".\src\smc_gen\r_ctsu\r_ctsu.obj"
E@56231@:Undefined external symbol "_ COM_slldiv" referenced in ".\src\smc_gen\r_ctsu\r_ctsu.obj"
E®562310:Undefined external symbol "_ COM_sldiv" referenced in ".\src\smc_gen\r_ctsu\r_ctsu.obj"
E@562310:Undefined external symbol "_ COM_sldiv" referenced in ".\src\smc_gen\rm_touch\rm_touch.obj"

Renesas Optimizing Linker Abort

makefile:113: recipe for target 'G22_RSSK_SMS_MEC_test.abs' failed
make: *** [G22_RSSK_SMS_MEC_test.abs] Error 1

"make -j8 all" terminated with exit code 2. Build might be incomplete.

13:18:09 Build Failed. 8 errors, @ warnings. (took 18s.976ms)

Figure 8-40 Console Window (when Error: E0562310 occurs)

e Properties for Capacitive_Touch_Project_Example

type filter text Settings
R
BZiSIZl:r[se v % SMS Assembler [[] Use standard/mathematical libraries (-library)
v C/C++ Build é’f Source Use C99 edition libraries (-library)
Build Variables Q‘i Object Check memory smashing on releasing memory (-library)
Environment (5 User Use runtime libraries (-library) |

i v % Common
Logging 5 CpU Relocatable files, object files and library files (-input/-library/-binary)
Settings e
Stack Analysis

Tool Chain Editor

fi] i

2= Device

3O

222 Miscellaneous

.. NOA -~ Hl

Figure 8-41 Set Runtime Libraries
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8.4 Changing the Debug Configuration for Capacitive Touch Sensor Tuning

The debug configuration needs to be changed so that the tuning kernel can be downloaded to the MCU RAM
after the debug session is started.

1. Click ¥ nextto ## and select "Debug Configurations” from the pulldown menu.

e Capacitive_Touch_Project_Example/Capacitive_Touch_Project_Examplescfg - e” studio

File Edit Navigate Search Project Renegfs Views Run Renesas Al Window Help
| ®- &~ =]
I{ Project Explorer (no ladMch history) = & 7 F = 7

v ‘1-5 Capacitive_Touch_Project_E Debug As >
t;b Binaries Debug Configurations...
! Includes Organize Favorites...

Figure 8-42 Select “Debug Configurations”

2. Select the [Debugger] - [Connection Settings] tabs in “Debug Configurations” window.
Specify the connection settings with the target board as shown in the figure below.

Caution: 1. In the application example, power is supplied to the target board from the emulator for easy
confirmation of the operation. The power can also be supplied to the target board via E2
emulator Lite from the USB port on the PC, however we recommend using power generated
by the target board.

2. Available debugging methods vary depending on the specifications of the target board. Set up
the required items by selecting “Debug hardware:” according to the debug method you are
using.

For example, COM port debugging requires a different setting.

— Debugging method: E2 Lite

« Debug Configurations

Create, manage, and run configurations

Erase Flash on Start is Enabled. Please Disable this option after sucessful connection.

O # %o & x' =" Name:‘Capacitive_Tauch_Proj ct_Example HardwareDebug
|TYDE filter text | B Mainlfﬁ Debuggerl ICommnn % Source

[E] c/C++ Application
€] ¢/C++ Remote Application

Debug hardware: E2 Lite (RL78) ~ | Target Device: | R7TF102GGE

- EASE Script
[€] GDB Hardware Debugging GDB Settingg Connection Sertings|< fings
3_"\ GDB Simulator Debugging (RH850) v Clock
@ Launch Group Main Clock Frequency[MHz] Using Internal Clock
i Sub Clock Frequency[kHz] Using Internal Clock
Capacitive_Touch_Project_Example HardwareDebug Monitor Clock System
¢ ' Renesas Simulator Debugging (RX, RL7?3) + Connection with Target Board
Emulator (Auto)
Low vaoltage OCD board No
Power Target From The Emulator (MAX 200mA) Yes
| Supply Voltage[V] 33
Hot Plug No

Figure 8-43 Debug Configuration (E2 Lite) Settings
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— Debugging method: COM port
Main | 35 Debugger] [~ Startup| Ep Source| i=| Commcm|

Debug hardware: | COM Port [RL?B)@Target Device: | RTF100GSN <:

GDB Settings Connection Settings ' Debug Tool Settings

w Clock
Main Clock Frequency[MHz] Using Internal Clock v
Sub Clock Frequency[kHz] UUsing Internal Clack v
Meonitor Clack System v
v Connection with Target Board
COM Port COMa (|
Reset control pin DTR v
Flash

Figure 8-44 Debug Configuration (COM port) Settings

3. Select the [Debug Tool Settings] tab. Set “Allow to access by stopping execution while running” under
“Memory” to “Yes”.

= Debug Configurations

Create, manage, and run configurations

Erase Flash on Start is Enabled. Please Disable this option after sucessful connection.

>

CereEXBY-

Name: |Capaci‘tive,Touch,iject,Example HardwareDebug

[) Main | %5 Debugger| > Startup‘ 1= Cummon‘ iy Source|

‘type filter text |
E C/C++ Application

z] C/C++ Remote Application Debug hardware: |E2 Lite (RL78) ~ | Target Device: R7F102GGE
L=/ EASE Script
[] GDB Hardware Debugging GDB Settings Connection Settingsl Debug Tool Settings I< I
E GDB Simulator Debugging (RH850) ~ 10
% Launch Group Use Default 10 Filename Yes
+ [£7] Renesas GDB Hardware Debugging 10 Filename ${support_area_loc}
E‘ Capacitive_Touch_Project_Example HardwareDebug ~ General Debug
E] Renesas Simulator Debugging (RX, RL78) Reset After Reload Yes
v Break
Stop emulation of timer group when stopping No
Stop emulation of serial group when stopping No
~ Mask For Input Signal
Mask Target Reset Signal No
Mask Internal Reset Signal No
v Memory

Verify On Writing To Memory Yes
Allow to access by stopping execution while running Yes I I

v Start/Stop Function Setting

Figure 8-45 Debug Tool Settings
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4. Select the “Startup” tab. Confirm that “Set breakpoint at:” and “Resume” are selected as shown in the
figure below, then click [Apply].
This completes the debug configuration for tuning.

e Debug Configurations O

Create, and run configurati ﬁ(
Ll # @ &5 X | = Name: ‘Capacitlve,Touch,PloJect,Example HardwareDebug ‘
[tyme firter text ||| [B wain] 3= Dehugge;l > Startupii:j, Source| ] Common|
E] C/C++ Application Initialization Commands
[€] ¢/C++ Remote Application [IReset and Delay (s
- EASE Script
E] GDB Hardware Debugging [ Halt
F__‘] GDB Simulator Debugging (RH850)
@ Launch Group
v F__] Renesas GDB Hardware Debugging
E] Capacitive_Touch_Project_Example HardwareDebug
[c7] RL_78_G14_safety_lib_CC DefaultBuild Load image and symbols
7] Renesas Simuiator Debugging (RX, RL78) Filename Load type Offset (hex)  On connect
Program Binary [Capaci.. Image and Symbols 0 Yes Add...
Edit...
Remove
Move up
Move down
Runtime Options
[set program counter at (hex):
[] Set breakpaint at:
Resume
Run Commands
Revert Appl I
Filter matched 10 of 12 items | 2L |
5\

Figure 8-46 Runtime Options Settings

RO1AN7261EJ0100 Rev.1.00 Page 40 of 53
Jul.22.24 RENESAS



RL78 Family Capacitive Touch Low Power Application Development using SMS

8.5 Capacitive Touch Sensor Tuning with QE for Capacitive Touch
This section describes how to tune the project using QE for Capacitive Touch.

1. Click [Start Tuning] in “{CapTouch Main (QE)] / [CapTouch Workflow (QE) (for QE V3.2.0 or later)]” to
start automatic tuning.

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

board for tuning.

& O X
[$3 CapTouch Worktlow (QE) X | § = O
@ “)Preparation Tuning Coding Monitoring =
2.Tuning Touch Sensors -
Start Tuning (Emulator) |

Start Tuning

D Advanced mode

Display Tuning Result

Figure 8-47 Start Automatic Tuning

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

ﬁ Cenfirm Perspective Switch =

This kind of launch is configured to open the Debug perspective when it suspends.

This Debug perspective supports application debugging by providing views for
displaying the debug stack, variables and breakpoints.

Switch to this perspective?

[~lRemember my decision:

Figure 8-48 Confirm Perspective Switch
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3. Automatic tuning for QE for Capacitive Touch is started. Continually confirm the “Automatic Tuning
Processing” dialog box that guides the tuning process.

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

e Automatic Tuning Processing

1/13: 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 8-49 “Automatic Tuning Processing” Dialog Box (during initial tuning process)

The dialog box as shown below is displayed after several steps in the process. At this point, touch
sensitivity in the tuning processing is measured. Touch the sensor (Mec00, TS00) indicated in the dialog
box with normal pressure. When touching the sensor, the bar graph increases to the right and the number

indicating the touch count value increases. Press any key on your PC keyboard while touching the sensor
to confirm the measurement.

« Automatic Tuning Processing

6/13: QE will now measure touch sensitivity for (Mec00, TS00 @ 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.

Mec00, TS00 @ config01: 11692

Figure 8-50 “Automatic Tuning Processing” Dialog Box (while measuring touch sensitivity)

Repeat the same procedure for all configured buttons.
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4. When the tuning is completed, the following dialog box appears showing the threshold values. These
threshold values are used for touch event judgement in the middleware.

= 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 Threshold Overflow Warmning / Error
|:| config01 Button Mec00 TS00 866

O configd2 Button TS_B1 TS28 1310

O configd2 Button TS_B2 TS18 1245

O configd2 Button TS_B3 TS00 1057

O config02 Wheel Wheel TS19, TS08, TS24, TS21 1162

O config02 Slider Slider  TS04, TS05, TS06, TS07, TSO1 695

Retry | Continue the Tuning Process

Figure 8-51 Tuning Results Display

5. Click [Continue the Tuning Process] in the displayed dialog box. The tuning process finishes and the
target board and debugging session are disconnected. The process then goes back to “[CapTouch Main
(QE)] / [CapTouch Workflow (QE) (for QE V3.2.0 or later)]".

] configd2 Wheel Wheel
] config02  Slider  Slider
vV

Fetry | Continue the Tuning Process

Figure 8-52 Continue the Tuning Process

6. Select “Use an external trigger” and click [Output Parameter Files] as shown below to output the tuned
parameter files.

3 CapTouch Workflow (QE) X & §=0
@ @ Preparation Tuning Coding Monitoring
- a
1.Preparation e % To Output Parameter Files

@ Select a Project

X . Qutput parameter files from a tuning result.
@ Prepare a Configuration

2.Tuning Touch Sensors - ®:> | Output Parameter Files \

@ Start Tuning (Emulator) O Specify an output folder

© Start Tuning (Serial) @ I:>| Use an external trigger |
Output Parameter Files O Use diagnostic code

3.Coding - Use API compatilibity mode

Implement Program The result of tuning is output as a parameter file and can be read by touch middleware.

4.Monitoring - Please make sure to output the file when tuning is performed and when the touch interface
configuration is changed.

Start Monitoring (Emulator)

Start Monitoring (Serial) — - -

Figure 8-53 Output Parameter Files
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7. Confirm that ge_touch_config.c, ge_touch_config.h, and qe_touch_define.h have been added in the
“Project Explorer” window.
These files include the tuning information required to enable touch detection using the driver.

I Project Explorer - __ f § = O
v ‘;5 Capacitive_Touch_Project_Example

-*.;—.P Binaries

it Includes

v [ ge gen

|l ge_touch_config.c

|hl ge_touch_config.h <:

[n ge touch defineh

(& src

= HardwareDebug
.= QE-Touch

(= trash

=| Capacitive_Touch_Project_Example.rcpc

,\P Capacitive_Touch_Project_Example.scfg

Figure 8-54 Tuning Parameter File Output

8. Click on the top left of e2 studio to build the project. In the “Console” window, confirm that no error
has occurred during the build.
This completes the tuning of the capacitive touch sensor using QE for Capacitive Touch.
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8.6 Adding API Call for rm_touch Middleware

This section describes how to add the API call for the rm_touch middleware to the project and enable
capacitive touch control.

1. Click [Show Sample] in “[CapTouch Main (QE)] / [CapTouch Workflow (QE) (for QE V3.2.0 or later)]”
to implement the program that scans the touch sensor.

) CapTouch Workflow (QE) 5 § = 0
@ ) Preparat Tuning Coding Monitoring
3.Coding =

Implement Program

| Show Sample { I

Figure 8-55 Sample Code Example Display

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

e’ Show Sample Code

Sample code of main() function:

Vttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttt s

*

* FILE : ge_sample_main.c

* DESCRIPTION : Main Program for RL78
*

* NOTE:THIS IS A TYPICAL EXAMPLE.

*

ttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttt;

#include "ge_touch_config.h”

/* TODO Support for SMS function =iy
/* include related modules. *

/* Please modify the below example code. */
/f#include "Config_ITLO00.h"

//#include "Config_INTC.h"

//#include "r_cg_itl_common.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);

void ae sms init(void): v
< >
Copy to the Clipboard Output to a File Show the Application Note
Figure 8-56 Sample Code Output to File
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3. Confirm that “qe_touch_sample.c’ file is generated in “Project Explorer”.

{5 Project Explorer

hd ‘1_'_—5- Capacitive_Touch_Project_Example
1;? Binaries
w! Includes
v (2 ge_gen
l£] ge_touch_config.c
|n ge_touch_config.h
|n| ge_touch_define.h
|| ge_touch_sample.c <:
2 src
== HardwareDebug
.= QE-Touch
= trash
= Capacitive_Touch_Project_Example.rcpc
‘z,“_,r Capacitive_Touch_Project_Example.scfg

Figure 8-57 QE Output Code (qe_touch_sample.c) Generation Confirmation

4. Open “Capacitive_Touch_Project_Example.c”.

i Project Explorer <

W l,_v_—'f- Capacitive_Touch_Project_Example
1;3 Binaries
n!! Includes
v 2 ge_gen
|| ge_touch_config.c
|| ge_touch_config.h
|h| ge_touch_define.h
|| ge_touch_sample.c
v 2 sic

(== smc_gen

|| Capacitive_Touch_Project Example.c <:
= HardwareDebug

.= QE-Touch

> trash

= Capacitive_Touch_Project_Example.rcpc

m Capacitive_Touch_Project_Example.scfg

Figure 8-58 Select Capacitive_Touch_Project_Example.c
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5. Add codes “void ge_touch_main(void);” and “ge_touch_main();” (marked with red in the figure) into the
“Capacitive_Touch_Project_Example.c” file to call the ge_touch_main() function form the main() function.

€] Capacitive_Touch_Project_Example.c X

2% * DISCLAIMER.]

19

21®* File Name : Capacitive_Touch_Project Example.d]

26 #include "r_smc_entry.h"

27

28 dint main (veid); a

29 Jvoid qe_touch_main(void); I( ]
N

30

31=int main(void)

2 1

33 EL();

34

35 /* QF sample program */ 2

36 ge_touch main(); 1< ]
N

37

38 return @;

39 1

Figure 8-59 Set Call for ge_touch_main() Function

6. Specify the include file setting in the QE output code (qe_touch_sample.c).
Change the comment settings as follows to include the necessary header files.

Note: For RL78/G23, leave “#include "Config_INTC.h"™ as commented out.

|| ge_touch_sample.c €| qe_touch_sample.c X

2:1’ 1= /1‘-‘-1‘-‘-1‘-‘--v‘-‘-*1‘-‘-1‘-‘-1‘-‘-**1‘-‘-1‘-‘-1‘-‘-*1‘-‘-1‘-‘-1‘-‘--v‘-‘-***#****#***##***#****#** Q:X’ 1 }{1‘:1‘-‘.1‘-‘.#-‘.1‘-‘.1‘-‘.1‘-‘.*1‘-‘.1‘-‘.1‘-‘-*1‘-‘-1‘-‘-1‘-‘-*1‘-‘-1‘-‘-#‘-**#***#***#***#******#**
2 * 2 *
3 * FILE : ge_sample_main.c 3 * FILE : qge_sample_main.c
4 * DESCRIPTION : Main Program for RL78 4 * DESCRIPTION : Main Program for RL78
5 # 5 *
6 * NOTE:THIS IS A TYPICAL EXAMPLE. 6 * NMOTE:THIS IS A TYPICAL EXAMPLE.
? * 7’ ®
8 3 s e e o o e o e e e ok e e o o R ol ol o o o e o e e o R o R R o R ) 8 3 R O R R R R R R R R R R R R R R R R R R R R R R
O #include "ge_touch_config.h" 9 #include "ge_touch_config.h"
18 10

¥ 11= /* TODO Support for SMS function */ ¥ 112 /* TODO Support for SMS function */
12 /* include related modules. */ 12 /* include related modules. ¥/
13 /* Please modify the below example code. */ 13 _/* Please modify the below example code. */
14 //#include “"Config_ITLOOG.h" 4| #include "Config ITLE@O.h"
15 //#include "Config_INTC.h" | #include “"Config INTC.h"e——— Note
16 f/#include "r_cg_itl common.h™ #include "r_cg_itl _common.h"
17 17

Figure 8-60 Include File Setting in QE Output Code (qe_touch_sample.c)
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7. Add the initial offset tuning processing for Config2 to the qe_touch_sample.cfile. Copy the Config01 code
and add the code in the ge_touch_sample.cfile as shown in the red boxed area in the figure below. Then

change the code to specify Config02 as underlined in red in the figure.

l€| ge_touch_sample.c X
/* Initial offset tuning for [CONFIG@1] */

err = RM_TOUCH_ScanStart(g_ge_touch_instance_config@l.p_ctrl);
= if (FSP_SUCCESS 1= err)
{

}

while (true) {}

/* Clear the flag indicating that CTSU processing is complete. */
g_qe_touch_flag = @U;

79= while (true)

81 qe_sms_trigger_start();

83 while (QU == g_qge_touch_flag) {}
84 g_qe_touch_flag = @u;

87= if (FSP_SUCCESS == err)
88 {

89 qe_sms_trigger_stop();
99 break;

86 err = RM_TOUCH_DataGet(g_ge_touch_instance_config@l.p_ctrl, &button_status, NULL, NULL);

/* Initial offset tuning for [CONFIG@2] */

{
err = RM_TOUCH_ScanStart(g_ge_touch_instance_configf2.p_ctrl);
if (FSP_SUCCESS != err)

{
¥

while (true) {}

/* Clear the flag indicating that CTSU processing is complete. */
g_qe_touch_flag = @U;

while (true)

{

ge_sms_trigger_start();

while (@U == g _ge_touch_flag) {}
g_qge_touch_flag = @u;

if (FSP_SUCCESS == err)

{
ge_sms_trigger_stop();
break;

err = RM_TOUCH_DataGet(g_ge_touch_instance_configh2.p_ctrl, &button_status, slider_position, wheel_ position);

/* Main loop */
while (true)
{

Figure 8-61 Initial Offset Tuning Processing for Config02
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8. Add the external trigger setting for Config02 measurement in the qe_touch_sample.c file.

|€] ge_touch_samplec

B128 /* SMS setting for [CONFIGE1] */

129 err = RM_TOUCH_SmsSet(g_ge_touch_instance_configél.p_ctrl);
3g= if (FSP_SUCCESS != err)

while (true) {}
}

/* Scan start */
err = RM_TOUCH_ScanStart(g_ge_touch_instance_config@l.p_ctrl);

137 if (FSP_SUCCESS != err)
t
while (true) {}
}

qe_sms_trigger_start();

/* Wait for CTSU to finish processing */

f]JH- while (true)
i {

_stop();
f149= if (1U == g_qge_touch_flag)
| {

break;
}
}

g_ge_touch_flag = 6U;
ge_sms_trigger_stop();

err = RM_TOUCH_DataGet(g_ge_touch_instance_config@l.p_ctrl, &button_status, NULL, NULL);
= if (FSP_SUCCESS == err)
{

}

/* for [CONFIGB2] configuration */
err = RM_TOUCH_ScanStart(g_ge_touch_instance_config@2.p_ctrl);
- if (FSP_SUCCESS = err)

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

while (true) {}
b

I qe_sms_trigger_start(); b

while (& == g_ge_touch_flag) {}
g_ge_touch_flag = @;

I qe_sms_trigger_stop();

err = RM_TOUCH_DataGet(g_ge_touch_instance_config@2.p_ctrl, &button_status, slider_position, wheel position);
305 if (FSP_SUCCESS == err)

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

Figure 8-62 Add External Trigger Setting for Config02 Measurement
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9. Change comment settings as shown in the figure below to specify the ge_sms_init() function in the
ge_touch_sample.c file.

[€ ge_touch sample.c ‘ = 0
21  mallSsiinnact dodiiigll Lupctign ¥
214~ void qe_sms_init(void)
214 {
21 /* TODO Support for lowering power consumption when using SMS function */
21 /* Connection of unused pins for P123 and P124 =/
21 /* The settings for the CMC register are described in the "mcu_clocks.c"” file */
21 /* Please modify the below example code. */
21 CSC |= @ex4eu;
22
221 /* TODO Support for lowering power consumption when using SMS function */
22 /* Disable interrupt servicing of "write request interrupt for setting registers for each channel" */
22 /* Please modify the below example code. x/
22 MK2H |= ex4eu;
22
22 /* TODO Support for lowering power consumption when using SMS function *f
22 /* Disable interrupt servicing of “"measurement data transfer request interrupt” */
22 /* Please modify the below example code. */
22 MK3L |= exe1u;
23
231 /* TODO Support for SMS function (RL78/G22 only) *f
23 /* Select the event source for the CTSU in the ELC ®/
23 /* As an example, this is the code when using an ELC. Please modify the below code. */
23 ELSELR1O = @x06U; /* ELCITLe (32bit interval timer®) -> CTSU */ Note 1
23
23 /* TODO Support for SMS function (RL78/G23 only) */
23 /* Select the event source for the CTSU in the ELCL */
23 * As an example, this is the code when using an ELCL. Please modify the below code. *
23 J/ELISEL7 = @x17U; /* Input signal select registers 7 = INTC6 -> INTITL */
241 //ELL1SEL® = 0x@8U; /* Event link L1 signal select registers @ -> Signal selected by ELISEL7 is to be linked */
241 //ELL1LNK® = @xelu; /* Event 1link L1 output select registers @ -> Linked to input @ of logic cell @ in logic cell block L1 */
24. //ELOSEL6 = @xe1U; /* Output signal select registers 6 -> Output signal @ from logic cell block L1 (output of logic cell®) is selected */
24 //ELOENCTL = @x4eu; /* Output signal enable register -»> Enable the output of the signals selected by the ELOSEL6 registers */
2441

Note 2

Note: 1. For RL78/G23, leave “ELSELR10 = 0x06U;” as commented out.

Figure 8-63 Specify qe_sms_init Function

Note: 2. For RL78/G23, uncomment the following code:

ELISEL7 = 0x17U;
ELL1SELO = 0x08U;
ELL1LNKO = 0x01U;
ELOSELG6 = 0x01U;
ELOENCTL = 0x40U;

RO1AN7261EJ0100 Rev.1.00
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10.Change the comments in the ge_touch_sample.c file as shown in the figure to specify functions
ge_sms_trigger_start() and ge_sms_trigger_stop().

245

|._c', ge_touch_sample.c >

246 /¥ Trigger start function function for SMS support */
247- void qe_sms_trigger_start(void)

248 {

249 /* TODO Support for SMS function (RL78/G22 only) ®f
250 /* start external trigger for SMS =/
251 /* As an example, this is the code when using an external trigger. Please modify the below code. */
252 R_Config INTC_INTP5_Start(); &e—— — —— — Note1
253

w254 /* TODO Support for SMS function ®f
255 /* The sample code is an example of code when using an interval timer. */
256 /* Clear timer interrupt flag for trigger to CTSU scans */
257 /* As an example, this is the code when using an interval timer. Please modify the code according to the timer used. */
258 ITLS@ &= (uint8 t)~ @1 ITL CHANNEL® COUNT MATCH DETECTE;
259

260 /* TODO Support for SMS function ®f
261 /* The sample code is an example of code when using an interval timer. */
262 /* Start the timer trigger to CTSU scans ®f
263 /* As an example, this is the code when using an interval timer. Please modify the code according to the timer used. */
264 R_Config ITLO®G Start();
265 }
200

267 [* Trigger stop function function for SMS support */
268= void qe_sms_trigger_stop(void)

269 {

270 /* TODO Support for SMS function */
271 /* The sample code is an example of code when using an interval timer. */
272 /* Stop timer trigger to CTSU scans */
273 /* As an example, this is the code when using an interval timer. Please modify the code according to the timer used. */
274 R_Config ITL@®G Stop();

275

276 /* TODO Support for SMS function (RL78/G22 only) *f
277 /* stop external trigger for SMS ®f
278 /* As an example, this is the code when using an external trigger. Please modify the below code. */

279 R_Config_INTC_INTP5_Stop(); Note2
280 }
281

Figure 8-64 Specify Functions ge_sms_trigger_start and ge_sms_trigger_stop

Note: 1.For RL78/G23, leave “R_Config_INTC_INTP5_Start();” as commented out.
Note: 2.For RL78/G23, leave “R_Config_INTC_INTP5_Stop();” as commented out.

11.Click on the top left of e2 studio to build the project. Confirm that no error occurred during the build in
the “Console” window.

This completes the procedure required to develop a capacitive touch low power application with auto
judgement measurement using SMS.
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9. Documents for Reference

RL78/Gxx User's Manual: Hardware
RL78 Family User's Manual: Software (R01US0015)
(The latest versions of the documents are available on the Renesas Electronics Website.)

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

Application Note RL78 Family Capacitive Touch Sensing Unit (CTSU2L) Operation Explanation
(RO1AN5744)
Application Note RL78 Family CTSU Module Software Integration System (R11AN0484)
Application Note RL78 Family TOUCH Module Software Integration System (R11AN0485)
Application Note Capacitive Sensor Microcontrollers

CTSU Capacitive Touch Electrode Design Guide (R30AN0389)
Application Note RL78/G23 Capacitive Touch Low Power Guide (SMS function) (RO1AN6670)
Application Note RL78/G22 Capacitive Touch Low Power Guide (SMS / MEC function) (RO1AN6847)
(The latest versions of the documents are available on the Renesas Electronics Website.)

Website and Support

Renesas Electronics Website

http://www.renesas.com/

Capacitive Sensing Unit related page
https://www.renesas.com/solutions/touch-key
https://www.renesas.com/ge-capacitive-touch

Inquiries
http://www.renesas.com/contact/
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General Precautions in the Handling of Microprocessing Unit and Microcontroller
Unit Products

The following usage notes are applicable to all Microprocessing unit and Microcontroller unit products from Renesas. For detailed usage notes on the
products covered by this document, refer to the relevant sections of the document as well as any technical updates that have been issued for the products.

1.

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.
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.
Input of signal during power-off state

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

elements. Follow the guideline for input signal during power-off state as described in your product documentation.
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.
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.
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.).
Prohibition of access to reserved addresses

Access to reserved addresses is prohibited. The reserved addresses are provided for possible future expansion of functions. Do not access these

addresses as the correct operation of the LSl is not guaranteed.
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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Notice

1.

10.

11.

12.

13.
14.

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.

(Note1) “Renesas Electronics” as used in this document means Renesas Electronics Corporation and also includes its directly or indirectly controlled

subsidiaries.

(Note2) “Renesas Electronics product(s)” means any product developed or manufactured by or for Renesas Electronics.

(Rev.5.0-1 October 2020)

Corporate Headquarters Contact information

TOYOSU FORESIA, 3-2-24 Toyosu, For further information on a product, technology, the most up-to-date
Koto-ku, Tokyo 135-0061, Japan version of a document, or your nearest sales office, please visit:
www.renesas.com www.renesas.com/contact/.
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