ENESANS APPLICATION NOTE

Renesas RX Family
Using QE for Capacitive Touch for IAR EWRX

Introduction

This application note explains the steps involved in automatically adjusting and monitoring a touch sensor in
a project of the IAR Embedded Workbench for Renesas RX (IAR EWRX) generated by the Smart
Configurator with the use of the standalone version of QE for Capacitive Touch (standalone-version QE),
which is a tool for development involving capacitive touch sensors.

Target Evaluation Kit
RSK-RX140 (RTK551406BS00000BE): CPU board (R5F51406BDFN)

Operating Environment

IDE IAR Embedded Workbench for Renesas RX version 4.20.3 or later

Configuration tool RX Smart Configurator V2.15.0 or later
RX family RX Driver Package Ver.1.36 or later

Firmware Integration Technology (FIT) for RX family
FIT module e CTSU QE API (r_ctsu_qge): V2.10 (or later)

e SCI Driver (r_sci_rx): V4.5 (or later)

e Touch QE API (rm_touch): V2.10 (or later)
Toolchain IAR EWRX Toolchain
QE Standalone version of QE for Capacitive Touch V3.1.0 or later

Note: Download tools from the following URLs in advance.

¢ URL for downloading the IAR Embedded Workbench for Renesas RX
https://www.iar.com/products/architectures/renesas/iar-embedded-workbench-for-renesas-rx/

e URL for downloading QE for Capacitive Touch
https://www.renesas.com/us/en/software-tool/qe-capacitive-touch-development-assistance-tool-
capacitive-touch-sensors#download

¢ URL for downloading the RX Smart Configurator
https://www.renesas.com/jp/en/software-tool/rx-smart-configurator#download

e URL for downloading the RX driver package
https://www.renesas.com/jp/en/software-tool/rx-driver-package

o RX Smart Configurator User’s Guide: IAREW
https://www.renesas.com/us/en/document/mat/rx-smart-configurator-users-quide-iarew

e Renesas Starter Kit for RX140 User’s Manual
https://www.renesas.com/us/en/document/mat/renesas-starter-kit-rx 140-users-manual

¢ RX140 Group User’s Manual: Hardware Rev.1.10
https://www.renesas.com/us/en/document/mah/rx140-group-users-manual-hardware-rev110
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Renesas RX Family Using QE for Capacitive Touch for IAR EWRX

Standalone version of
QE for Capacitive Touch '

e Generates source code for
capacitive touch sensors.

IAR EWRX * Building

Smart Configurator 4

¢ Generates source code of drivers and
middleware for use with QE for Capacitive
Touch.

¢ Generates IAR EWRX projects for building
the code generated by the Smart
Configurator in the IAR EWRX Toolchain.

Figure 1 Configuration for Using QE for Capacitive Touch with IAR EWRX

R20AN0701EJ0100 Rev.1.00 Page 2 of 42
Dec.22.22 RENESAS



Renesas RX Family Using QE for Capacitive Touch for IAR EWRX

Contents

T INSEAIALION .. e e e e e e 4
1.1 Installing the TAR EWRX ...ttt e e e et e e e e e e et e e e e e e e e e s nsbaaeeeeeesesannrsneeeaens 4
1.2 Installing the Smart CONfIQUIAtor............oii e e 4
1.3 Installing the Standalone Version of QE for Capacitive TOUCK ...........ccceiiiiiiiiiiiiiiic e 4
N (=Y o =1 o = TN o] = o 4
2.1 Creating a Configuration File..........coo i st e e 5
2.2 Setting the Smart ConfIQUIator.........ooo i 8
D B € 1= o1 =1 (10T 07 oo [ S U UPOTPPPROTIRIN 15
2.4 Setting the Project Folder and Target MCU ............ooiiiiiiiiii e 19
3. Preparing the TouCh INterfaces ............ouiiiiiiiiiii e 20
3.1 Creating a Touch Interface Configuration ..............oooiuiiiiiiii e 20
3.2 Outputting Files for TUNING TOUCH SENSOIS.........uciiiiiiiie ettt ee e e e e e 23
3.3 Implementing Programs fOr TUNING ..........uuiiiiiie et e e e e e e s e e e e e e e e e easrreeeeeaeeeanns 25
2 N = TU 1 Lo |1 o = T = o] =Y o1 AR PUPPPPRPRR 27
4. TuniNG TOUCKH SENSOIS ..., 31
4.1 Connecting the RSK-RX140 Board With @ PC ...t e 31
A = 1 (] o T IO 011V USRS 32
4.3  Acquiring the TUNING RESUIL ........ ..ottt et e e et e e e e rnbeeeeeas 35
ST ©7o o [1aTo =T aTo I 1Y (o] a1 (o] 4 1o Vo SR 37
L 20t B |V (o o 11 £ ) 51 o SR POOPPPPPRR 37
5.2 Disconnecting Serial ComMMUNICAtIONS.........oiiiiiiiiii it nre e 40
NV 1=T 10 T =3 o RSP 42

R20AN0701EJ0100 Rev.1.00 Page 3 of 42
Dec.22.22 RENESAS



Renesas RX Family Using QE for Capacitive Touch for IAR EWRX

1. Installation

1.1 Installing the IAR EWRX

After starting the downloaded installer, install the IAR EWRX according to the procedure prompted by the
installer.

Log in with administrator rights to proceed with installation.

1.2 Installing the Smart Configurator

After starting the downloaded installer, install the Smart Configurator according to the procedure prompted
by the installer.

Log in with administrator rights to proceed with installation.

1.3 Installing the Standalone Version of QE for Capacitive Touch

The downloaded zip file has both the plugin version of QE for Capacitive Touch and the standalone version
of QE for Capacitive Touch.

1. Expand the downloaded zip file.

2. Since the standalone-version QE for Capacitive Touch is stored in the QE-CapTouch folder, move that
folder to a desired location. The QE-CapTouch folder must be moved to a folder that is close to the root of
the drive so that the Windows path name does not exceed the limit on the number of characters (260
characters).

— Examples of folder name: C:¥Renesas, C:¥QeTouch

Note that the tool can be launched from "qe-captouch.exe" that is in the "QE-CapTouch¥eclipse" folder.

2. Preparing a Project

Using the Smart Configurator, create an IAR EWRX project that uses the standalone-version QE. The Smart
Configurator has a simple wizard for creating projects. An IAR EWRX project can be created by specifying
the location, file name, platform, toolchain, and project type of a project, making the RTOS setting, and
setting the locations of FIT modules. Follow the procedure below to create a new IAR EWRX project.

Sections 2.1 to 2.3 explain the procedure of To Create Project in the workflow diagram of the standalone-
version QE.

1. Preparation

Prepare a project that uses the touch
interfaces.

To Create Project

Create 2 target project using Smart
Configurator.

Also, Set touch sensors and add the
CTSU driver with 5C tocl.

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

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

Figure 2-1 Standalone-Version QE - Workflow Diagram: To Create Project
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Renesas RX Family Using QE for Capacitive Touch for IAR EWRX

2.1 Creating a Configuration File
1. From the Windows start menu, select [Renesas Electronics Smart Configurator] and then [Smart
Configurator for RX Vx.x.x]. The main window of the Smart Configurator will be started.

Note: Vx.x.x should be replaced with the version in use.

& Smart Configuratar - m} X

File Window Help

] |
=8

2 Console %

No consoles to display at this time.

Figure 2-2 Starting the Smart Configurator

2. Select [New...] from the [File] menu or click on the 4 [New Configuration File] button on the main

toolbar.

IE Smart Configurator
File Window Help
=
Lt

= Open..

Restart

Exit

Figure 2-3 Creating a New Smart Configuration File
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Renesas RX Family

Using QE for Capacitive Touch for IAR EWRX

3. The dialog box for making Smart Configurator settings is displayed.

— Set the following items.
(1) [Platform:]

displayed after filtering has finished.
(2) [Toolchain:] Select "IAR EWRX Toolchain".
(3) [File name:] Enter the name of the project to be created.

(4) [Location:]

Enter "RX140" and select "RSKRX140 (R5F51406BxFN)" under "Board" that is

Confirm the folder in which the project is to be created. To change the project
folder, click on [Browse...] and select the folder for saving the project.
— Click on [Next >] and then set the items for the use of FIT modules and middleware.

G Mew Smart Configuration File [m| X

Smart Configuration Settings

Select platform and toolchain settings for the new configuration file

Category: RX

Platform: Toolchain:

RX140 n ><| '&RenesasRXCToolchain @

+ Board 9 IAR EWRX Toolchain
RSKRX140 (RSF51406BxFN) M
X! )

TargetBoardRX 140 (R5F5140
~ Device
~ RX140
R¥140 - 32pin
RX140 - 48pin
R¥140 - B4pin
R¥140 - 0pin

Download more boards...

|ROM size: 256KB, RAM size: 64KB, Pin count: 80

File name: ‘IAR_Touch_proJect E

leetfans ‘c:¥wDrk¥|AR,EWRx,Touch¥RSK,Rx140 [ ] | Traree

Finish Cancel

Figure 2-4 Smart Configurator Settings (1)
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Renesas RX Family

Using QE for Capacitive Touch for IAR EWRX

— Confirm that [RTOS:] in [RTOS Settings] is "None" and set the location of the FIT modules.

Unzip the downloaded FIT module zip file.
Click on [Browse...] and select the folder containing the unzipped FIT modules.

6 New Smart Configuration File O X

Smart Configuration Settings

Configure FIT module location and RTOS settings for the new
configuration file

RTOS Settings
RTOS: None ~

RTOS Version:

Manage RTOS Versions...

FIT module location

I |C:¥Renesas¥RX¥mian551 Sxx0136-re-fit¥FITModules Browse... I

< Back Mext = Finish Cancel

Figure 2-5 Smart Configurator Settings (2)

— Clicking on [Finish] creates a configuration file (*.scfg) and displays the main window.

IS Smart Configurator
File Window Help

wi=]
5% IAR_Touch_projectscfg X 51 MCU/MPU Package
o= S
Overview information &l =
Generate Code  Generate Report
L ENEAPR
~
+ General Information @
Overview -
Get an pverview of the features provided by Smart Application Code w
Configurator. p 3
o
=3
o0
(=]
=5
=n
Device Drivers ®
! 5
\ | B
What's New o
=]
Check out what's new in the latest release. MCU Hardware
~ Current Configuration
Selected board/device: RSF514068xFN (ROM size: 256KB, RAM size: 4KB, Pin count: 80)
Generated location (PROJECT_LOCH): [src¥sme_gen Edit..
Selected components:
Component Version Configuration
© Board Support Packages. (1_bsp) 7.20 r_bsplused) v
Overview | Board | Clocks| System | Components | Pins | Interrupts b Legend

B Console % |[£h 3v740L-vavFT90
Smart Configurator Output

MB5@BBBAL: Pin 12 is assigned to EXTAL
Me5000001: Pin 7 is assigned to XCIN
Ma5eepeel: Pin 8 is assigned to XCOUT
MB5@BBA16: Pin 6 is assigned to FINED
MB5ee8016: Pin 7 is assigned to XCIN
M@5ee0016: Pin 8 is assigned to XCOUT
MB5ee8816: Pin 18 is assigned to XTAL
MB50e8016: Pin 12 is assigned to EXTAL

-H-=08

Figure 2-6 Main Window of Smart Configurator
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Renesas RX Family

Using QE for Capacitive Touch for IAR EWRX

2.2 Setting the Smart Configurator

When a tab at the bottom of the Smart Configurator view is selected, the displayed contents are switched.
Select a tab as required and set the necessary items.

Cverview | Board | Clocks | System | Components | Pins | Interrupts

1. Setting clocks
Select the [Clocks] tab.

Figure 2-7 Tabs of the Smart Configurator View

Chverview | Board

Clocks

System | Components | Pins | Interrupts

— VCC: Enter "5.0".

Figure 2-8 Selecting the [Clocks] Tab

— Main clock: Tick the checkbox (V).
Enter values so that the frequency of FCLK, ICLK, and PCLDK is 48 MHz, and the frequency of
PCLKB is 24 MHz, as shown in Figure 2-9.

{55 *IAR_Touch_project.scig > = 8
(o =
Clocks configuration ol =
Generate Code  Generate Report
VCC (V) (Actual value: 5)
| Main :ockI Pl cireutt o
Freguency Division:
Oscillation source: Resonator 1
¥ -
o
Frequency: & (MHz) . ‘ Y
Frequaney Multiplication: SCKCR (FCKIZ0) | FlaslF clock (FCLX) 1
Waittime: | 3192 > || 2048 {us) X6 - x1 - s a8 (MHz) :
1
SCKCR (1CK[2:0]) | System clock (ICLK) :
xl - ] [MHz) 1
Sub-clock 1 1
SCKCR (PCKB[3:0]) 1 Peripheral module clock (PCLKB)
x1/2 - : 24 [MHz) 1
| 1
SCKCR (PCKD[3:0]) 1 Peripheral module dock (PCLKD) |
1 - : as (MHz) 1
U
| TSy —— -
HOCO clock
x1/4
LOCO clock
-é . )
R
CKOCR (CKODIV2:0]) CLKOUT pin
=18 -
| |
I
| IWDT-dedicated low-spesd dock !
Overview | Board | Clocks | System | Components | Pins | Interrupts
Figure 2-9 Setting Clocks
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Renesas RX Family Using QE for Capacitive Touch for IAR EWRX

2. Setting the system
Select the [System] tab.

Cverview | Board |:|D-Ek4 System | Components | Pins | Interrupts

Figure 2-10 Selecting the [System] Tab

— Confirm that "FINE" is selected in [Debug interface setting].

& *IAR Touch_project.scfg X
i i &l =
System configuration ~ o :
Generate Code  Generate Report

« On-chip debug setting

Debug interface setting

() Unused (®) FINE

Overview | Board | Clocks | System | Components | Pins | Interrupts

Figure 2-11 Setting the System

3. Setting software components
Select the [Components] tab.

Owverview | Board | Clocks | System| Components | Pins | Interrupts

Figure 2-12 Selecting the [Components] Tab
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Using QE for Capacitive Touch for IAR EWRX

— Add a driver, middleware, and serial

interface and set them up.

£8% *IAR Touch_project.scfg X

Comp... 223 &3 [ B

v [= Startup
[ Generic
& rbsp

Software component configuration

o
.

Generate Code  Generate Report

Configure @

Overview | Board | Clocks | System | Components | Pins | Interrupts

Figure 2-13 Setting Software Components

— To add a component, click on the %+ [Add component] button to open the "New Component" dialog
box and select the component to be added.

&
File Window Help
0E &

s_§} "IAR_Touch_project.scill <

Software compogint configuration

Components a3 ¢4

type filter text |

v [= Startup
v &= Generic
@ rbsp

G New Component a x

Software Component Selection

Select component from those available in list

Category |All v

Function |All ~

Fiter |

Components . Short Name Type Version | A
4 5-Bit Timer Code Generator 1,100

£ Board Support Packages. r_bsp Firmware Integr..  7.20

# Buses Code Generator ~ 1.11.0

£ Byte-based circular buffer library. r_byteq Firmware Integr.. 200

B8 Clock Frequency Accuracy Measurement.. Code Generator ~ 1.11.0

£ Clock Synchronous Contral Module for...  r_eeprom_spi Firmware Integr.,  3.02

£ Clock Synchrenous Control Medule for...  r_flash_spi Firmware Integr..  3.03

£ CMT driver romt_ne Firmware Integr..  5.20
EComparator Code Generator 1.8.0 b

Show only latest version
Hide items that have duplicated functionality

Description

This software component generates two units (unit 0, unit 1) of an on-chip 8-bit timer (TMR) module
that comprise two &-bit counter channels, totaling four channels,

Download the |atest FIT drivers and middleware

Configure general settings...

@ < Back Next > Cancel

Overview | Board | Clocks | System | Components| Pins

Interrupts

Figure 2-14 Displaying the "New Component” Dialog Box
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Renesas RX Family Using QE for Capacitive Touch for IAR EWRX

a. Adding a CTSU driver
Open the "New Component" dialog box, select "r_ctsu_qe", and click on [Finish].

£ CTSU QE API r_ctsu_ge Firmware Integration Technology 2,10

Figure 2-15 Selecting "r_ctsu_ge"

e Click on the added "r_ctsu_ge" module and enable the TSCAP pin and the two TS pins to be used.
For the assignment between the TS pins and touch sensors, confirm the user’'s manual of the
target board in use.

{5 "IAR_Touch_projectscfg %

[ &
Software component configuration %l =
Generate Code  Generate Report
Compenents ¥y g = = v | Configure @
e Property Value ~
type filter text | # Interrupt level for INTCTSURD Level 2
v (= Startup '~ # Interrupt level for INTCTSUFN Level 2
v (= Generic w ) Resources

- v CIsl
& r_bsp - 2
~ = Drivers “w TSCAP Pin Used I <—
v (= Capacitive Touch . 30PN TT0zed
1 el & rctsu_ge S« TS1Pin [] Used
S T52 Pin

[ Used
“w TS3Pin [ Used
= TS4Pin [ Used
“w TS5 Pin [ Used
“w TS6Pin [ Used
“w TS7Pin [ Used
“w TS8Pin [ Used
= TS3Pin [ Used
S TS10Pin || Used
= T511 Pin Used 3
S T512 Pin Used I
“w T513 Pin ] Used
" T514 Pin [ Used
“w TS15Pin [ Used
“w TS16Pin [ Used w

Macro definition: CTSU_CFG_PARAM_CHECKING_EMNABLE
Setting to BSP_CFG_PARAM_CHECKING_EMABLE utilizes the system default setting
Setting to 1 includes parameter checking; 0 compiles cut parameter checking

]

Owverview | Board | Clocks | System | Components | Pins | Interrupts

Figure 2-16 Enabling the Pins in Use ((1): r_ctsu_qe, (2): TSCAP Pin, (3): Two TS Pins)
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Renesas RX Family Using QE for Capacitive Touch for IAR EWRX

b. Adding touch middleware
Open the "New Component" dialog box, select "rm_touch_qe", and click on [Finish].

£3 Touch QE AP rm_touch_ge Firmware Integr.. 210

Figure 2-17 Selecting "rm_touch_qge"

e Click on the added "rm_touch_ge" module and set up serial communications monitoring through a
UART.
Set items in [Value] as shown below.
# Support for QE monitoring using UART: Include code to update sensor data for monitor
# Support for Serial tuning using UART:  Include code to serial tuning
# UART channel: UART1

55 "IAR_Touch_project.scfg 3

o =
Software component configuration c| =
Generate Code Generate Report
Components pug gy =] = Configure @
W Property Value
‘?,‘pe filter text | w i Configurations
~ (= Startup ~ PR 3l -1 11 =S A TN § Usesystem default
v (= Generic # Support for QE monitoring using UART Include code to update sensor data for monitor
* r_bsp # Support for Serial tuning using UART Include code to serial tuning
v & Drivers. # UART channel UARTT
v (= Capacitive Touch # UART boadrate 115200
2 # UART priority Level 1

& rctsu_ge
w = Middleware

v (= Capacitive Touch
1 > f rm_touch_ge

Macro definition: TOUCH_CFG_UART_NUMBER
SCl number for QE menitor and tuning with UART channel.

W

Overview | Board | Clocks | System | Components | Pins | Interrupts

Figure 2-18 Selecting the Property of "rm_touch_qge" ((1): rm_touch_qge)
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Renesas RX Family Using QE for Capacitive Touch for IAR EWRX

c. Adding a serial interface
Open the "New Component" dialog box, select "r_sci_rx", and click on [Finish].

£ SCI Driver r_SCi_rx Firmware Integration Technology 4.40

Figure 2-19 Selecting "r_sci_rx"

¢ Click on the added "r_sci_rx" module to display the related ports on the configuration panel and set
items in [Value] as shown below.

# Use ASYNC mode: Include
# Include software support for channel 1: Include
# Transmit end interrupt: Enable

Resources > SCI > SCI1: Tick the checkbox (V).
RXD1, TXD1: Tick the "Used" checkbox ().

Components g=g g ,"‘f- = = :-: Configure @
- Property Value A
l'.'_.pc* filter text v i Configurations
v & Swartup ﬁ I_ﬂ_hwmcinu Systemn Defaylt
o I St # Use ASYNC mode Include |
& rbep # Use SYNC mode Not
v (= Drivers # Use SSP1 mode MNot
w (= Capacitive Touch # Use IRDA mode Not
& retsu_ge # Use circular buffer in ASYNC mode Unused
v (= Communications # Bytevalue to transmit while clocking in data in S5 0xFF
1 s & rscim #_Include software support for channel 0 Mgt
v = Middleware I # Include software suppont for channel 1 Include I
w (= Capaitive Touch # Include software support for channel 2 Not
& rm_touch_ge # Include software support for channel 3 Mot
v & Geneic # Include software support for channel 4 Mot
‘:- r byteq # Include software support for channel 5 Mot
# Include software support for channel 6 Not
# ASYNC mode RX queue buffer size for channel 11 80
ASYN e RX gueu ffer size for channel 12 80
I # Transmit end interrupt Enable I
# GROUPBLO (ERI, TEI) interrupt priority 3
# TX/RX FIFQ for channel 7 Mot
#
#
#
w (B} Resources
s (5} SCI
v @ sci [ |
" 5CK1 Pin Used
= RXD1/SMISO1/SSCL1 Pin ] Used
= TXD1/SMOSI/SSDAT Pin V] Used
“w CTS1#/RTS14/551 Pin | Used
v @
B
Figure 2-20 Setting "r_sci_rx" ((1): r_sci_rx)
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Renesas RX Family Using QE for Capacitive Touch for IAR EWRX

e Assign the pin functions for SCI1.
Select the [Pins] tab.

Cverview | Board | Clocks | System Cumponentslnterrupts

Figure 2-21 Selecting the [Pins] Tab

e Expand "Serial communications interface" in the tree next to the [Pin Function] panel on the [Pin
configuration] tabbed page and select SCIA1.
Assign the "RXD1" function to "P30" and the "TXD1" function to "P26".

$h *IAR Touch_project.scfg %
Pin conflguratlon Generet.;‘ Code Generate Report
Hardware Resource = s  Pin Function 2 | " | | _éﬂ | 2
|| | |?,‘pe filter text (* = any string, ? = any character) | All v
= TMRO - Enabled  Function Assignment Pin Number Direction
@ TMR1 0o s # Notassigned # Notassigned None
W TMRz [ RIS £ _Not assigned £ Motasigned  None
® TMRZ RXD1 # P30/MTIOC4B,/TMRI3/POEE#/RXD1/SMISOT/SSCL1/TS2/IRQD 7 18 |

vﬁ@ Sfrlalcom nications interface T g 7 Mot assigned T Notassigned | Mone
o st O sMiso # Notassigned # Notassigned  None
@ 505 0O smosh # Not assigned 7 Notassigned None
W 5Cle O SS1# # Not assigned # Notassigned MNone
w58 O  sscu # Not assigned 7 Notassigned None
w 5Ci9 0 DAl # Mot assigned £ Notassigned  None
@ scha D1 # P26/MTIOC2ATMO1/LPTO/TXD1/SMOSI1/SSDA1/TS4 I o

vﬁﬁ 12C bus interface
w! RICO

v n-|§ Serial peripheral interface
w’ RSPlo

. CAN module (RSCAN)

! RSCANO v

< > < >

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

Figure 2-22 Assigning Pin Functions for SCI1 ((1): [Pin Function] Tab, (2): SCI1)
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Renesas RX Family

Using QE for Capacitive Touch for IAR EWRX

2.3 Generating Code

Generate code.

%l
1. Click on the c=e=cede: button of the Smart Configurator and generate code.

5k "IAR_Touch_project.scfg

Software component configuration

5

[

Generate Code | Generate Report

Components g g = 2 = | Configure @
L Property Value K
type filter text ~ & Configurations
v [= Startup ~ # User stack setting 2 stacks
v @ Generic # Userstack size 0x400
& rbsp # InterruPt stack size 0x100
v &= Drivers # Heap size 0x400
+ (&= Capacitive Touch # Initializes Cinput and output library functions Disable
* r_ctsu_ge ## Enable user stdio charget function Use BSP charget() function
v [= Communications #
* r_sci_re # Enable user stdio charput function Use BSP charput() function
v &= Middleware #
v (= Capacitive Touch # Processor Mode Stay in Supervisor mode
& m_touch_ge # IDcode 0xFFFFFFFF
v @& Generic # IDcode2 0xFFFFFFFF
& rbyteq # IDcode3 0xFFFFFFFF ©
w
Overview | Board | Clocks | System | Components | Pins | Interrupts
Figure 2-23 Generating Code
When the following message box is displayed, click on [Proceed].
G Code Generating x
Configuration must be saved before generating code.
Proceed with save and generate?
[] Always save and generate without asking?
o
Figure 2-24 Message at Code Generation
. " . . " . . .
2. Confirm that "Code generation is successful" is displayed in the Console view.
B Console X ';*bﬂ'ld *~f-= 0
Smart Configurator Qutput
TEUGTTEL. § 14T BTIITH @veus 5 C s Uyieuw Uyieq sien n
MB4GBEBRL: File generated:srcl\smc gen\r byteg\srchr byteg.c
MP4BBEBBL: File generated:srclsmc gen\r byteghsrchr byteq private.h
MP4BBEBBL: File generated:srclsmc gen\r confighr byteq config.h
Mp4@BEBRl: File generated:src\smc gen\generallr cg macrodriver.h
MB4pe@e0l: File generated:srcl\smc gen\general\r cg userdefine.h
MB4GBEBRL: File generated:srcl\smc gen\generallr smc entry.h
MP4BBEBBL: File generated:srcl\smc gen\generallr cg hardware setup.c
Mp4pBEERl: File generated:srchsmc gen\r pincfglr pinset.h
MB5000012: File generated:srcl\smc gen\r pincfg\Pin.h
MB5000012: File generated:srcl\smc gen\r pincfgh\Pin.c
MB60BEBR2: File generated:srcl\smc gen\generallr smc interrupt.c
MPEBBEEB2: File generated:srclsmc gen\generallr smc interrupt.h
Me. o=~ ifiedeo - o !ii \r bsp config.h
.‘199999992:' Code generation is success‘Ful:C_\.\-lc’k\IAR EWRX Touch\RSK RX14@\srchsmc gen
v

Figure 2-25 Termination of Code Generation
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3. Terminate the Smart Configurator by selecting [Exit] from the [File] menu.

'E Smart Configurator
File Window Help
9 New.

= Open...

Save

type filter text

v (= Startup -~
~ [= Generic

Figure 2-26 Terminating the Smart Configurator

4. In Windows Explorer, confirm that an IAR IDE Workspace file (*.eww) with the @ icon has been created
in the folder with the location specified in section 2.1.3 (3).

] = | CGA\Work\JAR_EWRX_Touch\RSK_RX140 - O X
Home Share View o
- v <« Work > |AR_EWRX Touch » RSK_RX140 v 0 Search RSK_RX140
MName Date modified Type Size
.settings 11/30 1241 File folder
srC File folder
= main.c CFile 1KB
|| 1AR_Touch_project.ewd EWD File 28 KB
| | 1AR_Touch_project.ewp EWP File T2KB
@ IAR_Touch_project.eww IAR IDE Workspace TKB
buildinfa.ipcf IPCF File 17 KB
IAR_Touch_project.scfg 2022/11/30 12:41 SCFG File 55KB
8items  1item selected 182 bytes =

Figure 2-27 IAR EWRX Workspace Folder

5. Setitems to allow launching the Smart Configurator from the [Tools] menu in the IAR EWRX window.
Double-click on the IAR IDE Workspace file created in Windows Explorer to start the IDE. In the opened
IAR EWRX window, select [Configure Tools...] from the [Tools] menu to open the [Configure Tools] dialog
box.

@ IAR_Touch_project - IAR Embedded Workbench IDE - RX 4.20.3

File Edit View Project Simulator
DORS = X K0

Workspace

Tools | Window Help

& Optians...

Filename Extensions...

Debug

Configure Viewers...

Files

= @ IAR_Touch_project - Debu
B Renesas_AP

— DO buildinfo ipcf

main.c

B Output

L Configure Tools...

Convert To I1AR for RX...

Configure Custom Argument Variables...

™
-

IAR_Touch_project

Figure 2-28 Tools
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— In the [Configure Tools] dialog box, click on [New] and enter values for items (2) to (5) shown below.

(1) Menu Content: The contents entered in [Menu Text] are displayed.
(2) Menu Text: Smart Configurator for RX

(3) Command: [Installation folder]¥eclipse¥SmartConfigurator.exe

(4) Argument: $PROJ_FNAMES$.scfg

(5) Initial Directory: $PROJ_DIR$
Click on [OK] to close the "Configure Tools" window.

Configure Tools

Menu Content:

Smart Configurator for B

=
Delete

Menu Text:

|Small Configurator for FX |

LCommand:

|figuralur\F|><\echpse\SmarlCUnliguralUr.exE| Browse...

Argument:

|$PF| 0J_FNAME$.scig |

Initial Directary:
|$PF| 0J_DIR$ |

[ Redirect to Dutput ‘Window
[ Promgt for Command Line

Tool Ayvailable:

Ailways ~

Figure 2-29 Setting Tools

— The Smart Configurator can now be selected from the [Tools] menu.

@ IAR_Touch_project - IAR Embedded Workbench IDE - RX 4.20.3

File Edit Wiew Project Simulator

DO B = %G

Workspace

Tools | Window  Help

o Options...

Filename Extensions...

Debug

Configure Viewers...

Files

B @ 1AR_Touch_project - Debu
B Fenesas_AP

F— Dbuildinto.ipct

main.c

W Output

/%  Configure Tools...

Convert To IAR for RX...

Smart Configurator for RX

Configure Custom Argument Variables...

| IAR_Touch_project

Figure 2-30 Settings Reflected in the [Tools] Menu
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6. Next, right-click on the project name in the [Workspace] window, then select [Rebuild All] to perform
building. After building has finished, confirm that no errors are indicated in the [Build] window or status bar
at the bottom of the main window.

@) 167 Tewch_project - WR [rbeddes Workbanch Df - RX 4203 o x
& o2 AL A@=0 |
ad >
IAR_Touch_project — Build -ax
Devutea p— vax Messages . L. »
Loa Total number of errors: 0 After bulld
a0, Total number ofwamings: 0
‘wearkhench 1. v
Sy < >
Linky .l
AL, Ready Errors 0, Warnings 0 CAP NUM OVR =
a n Status bar
B - | |
Sz ana mke Car e oo

Figure 2-31 Building

7. Select [Exit] from the [File] menu. In the [laeldePm] dialog box that is displayed, click on [Yes] to save the
project and terminate the IAR EWRX workspace.

@ IAR Touch_project - IAR Embedded Workbench IDE - RX 4.20.3

File | Edit View Project Simulator Tools Window Help

New File Ctrl=N
MNew Waorkspace

[=

QOpen File.., Ctrl=0 |~
Open Workspace...

Open Header/Source File ctri=shitt=H [l

Close Cirl=F4 larldePm s

Save Workspace

Save Waorkspace As... Save project "IAR_Touch_project"?
Clase Workspace

No Cancel

aRe ® LoD oo

Save Ctrl+5

Save As..

Save All

Page Setup...
Print... Ctrl=P

By BRE

Recent Files 3

Recent Workspaces 3

Q & o,
hinhrxgaroc.clil)

Figure 2-32 Terminating the IAR EWRX Workspace
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2.4 Setting the Project Folder and Target MCU

After creating a project, launch the standalone-version QE. The folder containing the created project and
MCU product information should be set, according to "1. Preparation” in the workflow diagram.

1. Preparation

~ o x| Prepare a project that uses the touch
interfaces.

To Create Project

Crezte a target project using Smart
Configurater

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

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

To Select a MCU Name
Select 2 name of the target MCU

Figure 2-33 Standalone-Version QE - Workflow Diagram: <Step 1> Preparation

1. Select the project folder.

Click on [...] to the right of the input area under "To Select a Project Folder" to select the folder storing the
project.

2. Select product information on the microcontroller.
Click on [...] to the right of the input area under "To Select a MCU Name" to select an MCU by clicking on
the » labels in the "Product Name of Target MCU" dialog box that is displayed.
(1) Family Name Select "RX".
) Group Name Select "RX140".
(3) Pin Number Select "LQFP/80pin:FN".
)
)

ROM Size Select "256KB:6".

Product Name "R5F51406xxFN" will be displayed when the above items (1) to (4) have been
selected correctly.

Click on [OK] to close the dialog box.

Product Name of Target MCU *
Family Mame RX v
Group Name RX140 W
Pin Number LQFP/80pin:FN w
ROM Size 256KB:6 ]
Product Name RSF51406xxFN

Figure 2-34 "Product Name of Target MCU" Dialog Box

R20AN0701EJ0100 Rev.1.00 Page 19 of 42
Dec.22.22 RENESAS



Renesas RX Family Using QE for Capacitive Touch for IAR EWRX

3. Preparing the Touch Interfaces

Set items according to "2. Configuration" in the workflow diagram.

2. Configuration

Prepare a touch interface configuration

2. Configuration 3. Tuning 4. Coding and Monitoring J

A Prare s projec hatuses thetoueh Prepare  tovh ng sguration
intertaces.
tem Value

To lmplement Program To Prepare a Configuration
Select or create a touch interface

configuration

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

Mol Status Chart 53

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

To Build Project
Build the target project using IDE tool.

Figure 3-1 Standalone-Version QE - Workflow Diagram: <Step 2> Configuration

3.1 Creating a Touch Interface Configuration
Create a new touch interface configuration.

1. Click on * under "To Prepare a Configuration" and select "Create a new configuration". The "Create
Configuration of Touch Interfaces" window appears and displays the area for placing touch interfaces.

1 Create Configuration of Touch Interfaces X
2. Configuration File Name of Touch I/F: RSK_RX140 Setup Configuration Import / Re-edit
A A Descripti
Prepare a touch interface configuration S
Touch I/F 2

Capacitance Type

Self Capacitance v
To Prepare a Configuration ™
P utton
Select or create 2 touch interface
configuration. Slider (horizontal)

Slider (vertical)

Wheel

To Qutput Files for Tuning F—
Qutput files required for a tuning sl
process. Shield Pin
TCPin

Output Files
i Capacitance Sensor

Current Sensor
To Implement Program

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

Setting Remove Touch I/F

To Build Project Setup Touch Setup Resistance Value Clear Assigned TSx
Build the target project using |DE tool.

«

Configuratoins (Methods)

Figure 3-2 Creating a Touch Interface Configuration
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2. Clicking on [Button] in the "Touch I/F" panel on the right side of the "Create Configuration of Touch
Interfaces" window enables the placement of buttons at the cursor position. Clicking on a position in the
area causes a button to be placed there.

After having placed two buttons as shown below, press the [ESC] key to stop adding touch interfaces.

Figure 3-3 Adding Buttons

3. Double-click on the placed buttons and set the following items in the displayed "Setup Touch Interface
dialog box.
Button00: [Name] TS_B1  [Touch Sensor] TS11 [Resistance] 560
Button01: [Name] TS_B2  [Touch Sensor] TS12 [Resistance] 560
The color of the buttons will change to green if the items of the touch interface have been set correctly.

File Name of Touch I/F: RSK_RX140

| Description:

Button0d

87 Setup Touch Interface X

Button01 Button(self)
—— Touch Sensor Resistance[chm]
Ts11 v 560 v

Figure 3-4 Setting the Touch Interface Iltems for Button00
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4. Confirm that the color of the two buttons that have been placed is green and click on [Create] to close the

window.

1 Create Configuration of Touch Interfaces X
File Name of Touch I/F: RSK_RX140 Setup Import / Re-edit
Description:

e Touch UF 2
Capacitance Type
= Self Capacitance v
T8 ‘ Bt
o Siider (horizontsl)
Slider (vertical
Wheel
Key pad
Shield Pin
TCPin
Capacitance Sensor
Setting Remove Touch UF
To Setup Resistance Value Clear Assigned TSx Coniiguratoins (Method) %

Figure 3-5 Stopping Creation of Touch Interface Configurations

5. The touch interface configurations are displayed on the [Tuning] panel in the "Main" window.

8 QE for Capacitive Touch
File View Help
Board Monitor £2 pelf) [ B = O | Main| Status Chart| Pad Monitor

||| Workilow Diagram
Enable Monitoring | Monitoring: Disabled, Communication Status: |

1. Preparation

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

RSK_RX140.tifcfg

100p for touch in the main(} function.

Build the targat projeet using IDE tool.

1DE tool and exceute the program. The
tuning program witten on the target
board wil run.

[ use diagnostic code.

=0

inteifaces znd build the projest.

To Launch Debug

M Launen debugging for your target
To Start T project and excute the program.
To Select a Project Folder Madify Configuration Follow instructions i the dizlog.
Select a folder that contains the target To Connect UART
t o Enable a monitoring function via serial
} Output Files for Tunin SEn Ty } L
x Qutput files 1equlred fo a tunin
v Sl LT e o [JEnsble advanced tuning
< > Baudrate | 115200
T To Output Parameter Files
Method Kind Name Touch Sensor CountValue  Sensor Drive To Select a MCU Name utput Files Qutput parameter files from a tuning Port Auto v
Select 2 name of the target MCU. resut.
> To Implement Program S Connect
8 2 Refs0BarN implement 2 pracess to callthe main Output

T S =0 [ Use an extemal trigger To Enable Monitoring
To Build Project Show monitoring views and enzble &

monitoring function.

Parameters 12 |£E

2. Configuration 3. Tuning 4. Coding and Monitoring —
Touch VF: . o fouch I/F:
~| | Propare aproject that uses the toucn Prepare 2 touch Interface configuration. QE will automatically perform tuning Implement & program using the touch.
581 intertaces. processing for sach toueh sensor. Tren. confitm 2 behavi of touch
- interfaces and make fine ad]ustments.
Kem Value
To Create Project To Preparea To Execute Program To Implement Program
Create a targat project using Smart Select o create a touch interface Start debugéing the target project in implement 2 program using the touch
T8 Corfigurator. configuration.

L ntevar | 750ms] v
Tuning ~
Touch I/F Configuration: RSK_RX140
Method  Kind Name Touch Sensor  Parasitic CapacitancelpF] = Sensor Drive Pulse FrequencylMHz]  Threshold  Scan Timelms] Overflow
configo1 Button(self) TSB1 TS1 - - - None
configol Button(self) TS B2 Tsi2 - - - None
Console =0

Figure 3-6 Touch Interface Configurations
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3.2 Outputting Files for Tuning Touch Sensors

After the files for tuning touch sensors have been output to the specified folder, set the frequency of the
peripheral module clock of the MCU and the voltage supplied to the microcontroller.

1. Click on [Output Files] to display the "The output folder of parameter files" dialog box. Click on the folder
to which the files are to be output and then click on [Select Folder].

2. Configuration

Prepare a touch interface configuration.

To Prepare a Configuration
Select or create & touch Interface
configuration.

RSK_RX140.tifcfg v
Modify Configuration

To Output Files for Tuning ‘
Qutput files required for a tuning
Process.

To Implement Program
implement a process to call the main
loop for teuch in the mainl) function.

To Build Project
Build the target project using IDE tool.

%Thanutputfﬂ\darnfparametsrﬁles X
™ « Work » IAR_EWRX Touch » RSK_RX140 v O Search RSK_RX140
Organize = Mew folder - e
~
MName Date modified Type Size
.settings File folder
Debug File folder
QE_FirstAdjustments File folder
QE-Touch File folder
settings File folder
src File folder
Folder: | QE_FirstAdjustments
Select Folder Cancel

Figure 3-7 Outputting Files for Tuning

In the example shown in this figure, the "QE_FirstAdjustments"” folder is created under the project folder
and selected as the folder for output of the parameter files.

. When the folder for outputting files is selected, the "Frequency of Peripheral Module Clock (PCLKB or
PCLKL)" dialog box appears. Enter "48" for the frequency and click on [OK].

Frequency of Peripheral Module Clock (PCLKE or PCLKL) X

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

Cancel Help

Figure 3-8 Setting the Frequency of the Peripheral Module Clock (PCLKB or PCLKL)

3. In the "Operating Voltage of MCU (VCC)" dialog box that appears next, click on * . Then select [5.0V :
(4.5V <VCC < 5.5V)] as the voltage value and click on [OK]. Since an external power supply is used,

confirm the electrical characteristics of the microcontroller in use.

Operating Veltage of MCU (VCC)

MCU operating voltage (VCC) [V] | 3.0V: 45V =V
5.0V: A5V =VCC =55
3.3V 24V = VCC = 5.5V)

oK 1.8V: 1.6V = VCC = 5.5V)

Figure 3-9 Setting the Operating Voltage (VCC) of the MCU
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4. Finally, the "QE for Capacitive Touch" dialog box appears. Follow the instructions in the dialog box. The

same contents are displayed in the "Console" panel at the bottom of the window.

CE for Capacitive Touch

* Configure the Compiler Settings below.

or similar one,

option or similar cne.

, Launch IDE tool and open the target project. Then, perform the following operations.
- Add "QE_TOUCH_CONFIGURATION" to "Define Preprocessor Symbel (-D)" option
- Add a path of the folder where you output the files to "Include Directories (-[)"

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

*

Figure 3-10 "QE for Capacitive Touch" Dialog Box

Console

Launch IDE tool and open the target project. Then, perform the following operations,
* Configure the Compiler Settings below.

- Add "CE_TOUCH_COMNFIGURATION" to "Define Preprocessor Symbol (-D)" option or similar one.

- Add a path of the folder where you output the files to "Include Directories (-1)" option or similar one,
* Implement a process to call the main loop for touch in the main() function.

Figure 3-11 "Console"

Panel
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3.3

Implementing Programs for Tuning

In the IAR EWRX project, modify the main program to operate the programs for tuning, add the programs for
tuning, add compiler options, and make settings for debugging.

1. In Windows Explorer, double-click on "€ <workspace file name>.eww" to open the IAR EWRX window.

MO=
Hame Share 2]
« “ A ||« IAREWRK Touch 5 RSK_RX] Search RSK_RX140
Name Date modified pe Size
settings © 14R_Touch_project - IAR Embedded Workbench IDE - RX4.20.3 - m] X
Debug
QF_FirstAdjustments File Edit View Project Simulator Tools Window Help
QE-Touch DOoOEE = XBOIDC 14 Q2 K 2 < >0 B®=0 "
settings Workspace -1 x
sre Debug v
buildinfo.ipcf
Files & .

[ 1AR_Touch_project.c:
[ 1AR Touch_project.d
[ 1AR_Touch_project.en!
| ] 1AR_Touch_project.ewp
[ 14R_Touch_project.ewt
© 14R_Touch_project.eww

1AR_Touch_project.scfg
5] main.c

15 items.

1item selected 182 bytes

Ml Renesas_AP
— D buildinfo.ipcf
main.c
B Qutput

B ®IAR_Touch_project - Debug

IAR_Touch_project

Debug Log

v B X

Log

binyxproc.dil)

Build

Wed Nowv 30, 2022 10:17:2%: 1AR Embedded
“Workbench 4.20.3 (C\Program Files (xBE)\AR
Systems\Embedded Workbench far Rx 4.20 14,

v B X

Messages

Ready

File

CAP NUM OvR B

Li

2. Change the main function.
Implement processing for calling the touch main function in the main() function.
— Double-click on main.c to open the file. Add the declaration of the touch main function and code for

calling it, then save main.c and close the file.

Figure 3-12 IAR EWRX Window

Line 5: extern void qe_touch_main(void);

Line 9: ge_touch_main();

@ IAR_Touch_project - IAR Embedded Workbench IDE - RX 4.20.3

— O *
File Edit Wiew Project Simulator Tools Window Help
NN EHR@ = LXE[O 9C < Q>Kr2C P D> RO=0 >
Workspace * 0 X | mainc* x S
Debug v fo
1 #include "r_smc_entry.h”
Files . 2
B WIAR_Touch_project - Debug v 3 int main(veid);
Ml Fenesas_AP 4
E Dbuildinfo.iEI:f L extern void ge_touch_main(veid); (—Added
Blmain.c § int main(void)
= int main{voi
B Output =
9 qe_tcuch_main{;;l (—Added
10 return 0;
11 Ly
IAR_Touch_project = >
Figure 3-13 Modifying the main() Program
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3. Add the files for tuning.

Copy the files for tuning to the "ge_gen" folder and add the files for tuning to the project.
a. Create a "ge_gen" folder in the folder for storing the workspace file. Copy all files in the folder where

the files for tuning were saved to the "qe_gen" folder.

=] 5 |l 5 | G\Work\IAR_EWRX_Touch\RSK_RX140\qe_gen - a X
Home  Share  View ) Home s View e
& v < RSKRXIH0 > QF FirstAdjustments v Search OF FirstAdjustments © v 4 |« RSKRKM40 5 gegen Vo Search qe.gen
Name Tpe Size Name Tpe Size
|- qe_touch_confige CFile 768 [E] qe_touch_config.c CFile 7KB
| qe_touch_sample.c CFile 4KB qe_touch_configh H File 1K8
ge_touch_config.h H File 4KB qe_touch_define.h H File 5KB
qe_touch_defineh H File 5KB =] qe_touch_sample.c CFile a8
items  4itemsselected 170K8 = ditems  4item selected 17.0KB =

Figure 3-14 Copying the Files for Tuning

b. Right-click on the project name in the [Workspace] window and select in the order of [Add] — [Add

Group...]. In the [Add Group] dialog box, enter "ge_gen" and click on [OK].

e IAR Touch_project - IAR Embedded Workbench IDE - RX 4.20.3
File Edit View Project Simulator Tools

NRR@ = XE0 OC

Window Help

- £ (2 2 L M
‘Waorkspace w 0 X

Debug o

Files .

=R [IAR_Touch_project Onti

B Fenesas_AP prions...

— D buildinfo.ipet

Make
rmain.c .
E Output Compile Add Group - IAR_Touch_project *
Rebuild All
C-STAT Static Analysis > |qe_gen |
— o Bl Cancel
IAR_Touch_project Sl
Add > Add Files...
Dabiop Lk R Add Group...
Log —
Tue Now 29 2022 10:58:30 Ename

Figure 3-15 Adding a Group

c. Right-click on the added group name and select in the order of [Add] — [Add Files...]. In the [Add

Files] dialog box, select all files and click on [Open].

@ 14R Touch_project - IAR Embedded Workbench IDE - RX 4.20.3
File Edit View Project Simulator Tools Window Help
DM@ = £E0 2C 1< Q> &=
Woarkspace v o x
Debug ~
Files o .
. Add Files - X
El WIAR_Touch_project- Debug* « © e aegen
|— e Ontions. A« RSKRX140 > qe_gen v 0 Search ge_gen
e5as, prions..
— Dlbuildinto.i . Organize v New folder - m @
main.c § Name - Date modified Tpe size
H Output - B ceimrncmine 30 CFile 7K8
el |1 qe_touch_config.h H File 4KB
Clean |1 qe_touch_define.h HFile 5KB
CSTAT Stutic Anal ‘ 2] qe_touch_sample.c CFile 4K8
L | = tatic Analysis H
IAR_Touch_ e
sizfpliile File name: |"qe_touch_config.c* 'qe_touch_config:h" "ge_to v‘ Source Files (".c".cpp:*.c"h* v
Debug Log Add > Add Files... Concel
Log Remove Add Group...
Tue Nowv 29, 21 Rename.
Workbench 4.2

Figure 3-16 Adding Files
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3.4 Building a Project

1. Add the compiler options.
Add the include paths and symbol definitions of the files for tuning to the preprocessor settings.
— Right-click on the project name in the [Workspace] window and select [Options...] to open the
[Options] dialog box.
— Select "C/C++ Compiler" in [Category:] and then select the [Preprocessor] tab.

Options for node "|AR_Touch_project” s
Categary: Factory Settings
General Options [ Multifile Compilation
@ 14R_Touch_project - AR Embedded Workbench IDE - RX 4,203 er= Lpto
Static Analysis Digcard Unused Publics
File Edit View Project Simulator Tools Window Hel
) " Runtime Checking MIS RA-C:2 004 MISRA-CH 835 Encodings Exdra Options
DM@ & X5 Dc Qs Loneusee | Lenguses Optmizstions
Workspace v ax Assembler Output List Dissnostios
Output Converter
Debug v Custom Build [Jtencre standard include directories
N Build Actions Additional include directories: (one per line)
Files 8 - $PROJ DIRY ¥arc rm touch ge¥
_ Linker | DIRY ¥sro¥sme pen¥rm touch qe¥sro -
=L lIAR_Touch_project - Debug Opti $PROJ DIRY ¥src¥sme gen¥rm touch ge¥inc
= - ptions... Deb 4PROJDIRS ¥sposme genirm touch qe¥mrapper
i ge_gen =ouger JPROJDIRG¥srcsme geni sci rsre
B Renesas_AP Make E1fE20 $FROJ DIR] ¥srosisme genr byte g¥src w
— [ buildinfo.ipcf Compile E2 Freinclude fie
main.c febuild Al E2 Lite / E2-CLEE2 I
=N ebui )
@ & Output Iink Defined symbals: (ane per line )
S Simulator LI Preprocessor output to file
. Preserve comments
SO S ’ Generate #ine dire ctives
Stop Build
- Add >
IAR_Touch_project
Remove
Cancl

Figure 3-17 Displaying the [Preprocessor] Tab of "C/C++ Compiler"

a. Add the include paths.
(1) On the [Preprocessor] tabbed page, click on [...] in [Additional include directories: (one per line)]
to open the [Edit Include Directories] dialog box.
(2) Scroll down to the bottom of the [Edit Include Directories] dialog box and click on <Click to add>.

(3) The [Add Include Directory] dialog box appears. Select the folder where the files for tuning were
saved and click on [Select Folder].

Edit Include Directories X
MISRA-C:2004 MISRA-CH 858 Encedings Extra Options
Languere 1 Language 2 Code Optimizations —— =
Dutput List Preprocessor Fraes
Sl = 1Enosties SPADJ_DIRS srevsme_gen'im_touch_ge\ine
[Jienere standard include directeries $PROJ_DIR$Asrchsme_gentim_touch_qetwrapper

Additional include directories: (ane per linel
4PROJ DIR¥sro¥sme gen¥eenersl
$PRO.J DIRY¥sro¥sme gen¥rm touch qe
3PROJ DIR§¥src¥sme genkr bsp

$FROJ DIRf¥sro¥sme gan¥r byteq

SPAOJ_DIRShsresme_gen'i_sci_hsre
$PADJ_DIRghsrctame_gen'e_byteghsrc

~| =

JPROJ DIR$¥sro¥sme genr con fie v
© Add Include Directory @ X
<« v 4 [« IAREWRX Touch » RSK_RX140 > v o Search RSK_RX140
Organize = New folder = @
Name Date modified Type Size @
settings File folder
Debug File folder
OF FirstAdjustments File folder
ge_gen File folder
QF-Touch File folder
v
Folder: [ qe_gen
Select Folder Cancel

Figure 3-18 Adding an Include Directory
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(4) Change the path specification mode of the added include directory from absolute path to relative

path.

Click on * in the [Edit Include Directories] dialog box and select the relative directory that starts
with "$PROJ_DIR$". After confirming that the path has been changed to a relative path in the

[Edit Include Directories] dialog box, click on [OK].

Edit Include Directories

x

Includle diectory

3P

$hsicsme_genb_byt

$PROJ_DIRAsichsme_genkim_touch_qeline
$PROJ_DIRSAsichsme_genkim_touch_qelwiapper
$PROJ_DIRShsichsme_genhe_sei_misic

A

v

CAWork\AR_EWRX_Touch\RSK_RX140\qe_gen
SPROJ_DIRS\qe_gen

STOOLKIT_DIRS\.A. W A\Work\AR_EWRX_Touch\RSK_RX140\qe_gen

Edit Include Directories.

Include drectory

3PRO._DIR$\sichsmo_gen\im_touch_ge\ine

y A

DIR$hsrchsme_gent_sci_rihsre

‘ wRs\sm\smc_gen\ym_much_qe\wuappay
‘ 3]

3P |R$srcheme_gen'y_bpteghsrc

&Y $PR0J_DIR$\ge_gen

v

Cancel

Figure 3-19 Changing the Path to the Include Directory to a Relative Path

b. Enter "QE_TOUCH_CONFIGURATION" in [Defined symbols: (one per line)].

MISRA-C:2004 MISRA-C1 938 Encodingz Extra Options
Langusge 1 Language 2 Code Optimizations
Cutput List Preprocessor Diagnostics

I:‘ lenore standard include directories
Additional include directories: (one per line)

$FROJDIR¥sro¥sme pen¥rm touch _qe¥inc ~

$PROJDIRY ¥sro¥sme gen¥rm_touch _qe¥wrapper

$PROJDIRS¥sro¥sme penr scir-¥sre

$FROJDIR ¥sro¥sme gen¥r byteq¥sro

$PROJDIRS%¥qe gen ¥

Preinclude file:

Defined symbols: (one per linel

GETOUCH COMFIGURATIOR

LI Preprocessor cutput to file
Prezerve comments
Generate #ine directives

Figure 3-20 Adding a Symbol Definition

2. Next, set up the debugger.

— Select "Debugger" in [Category:] and select the [Setup] tab.
— Click on * in [Driver:] and select "E2 Lite/EZ-CUBEZ2".
— Enter "main" in [Run to:] and tick the checkbox (V).

— Click on [OK] to close the [Options] dialog box.

Options for node *IAR_Touch_praject”

X

Options for node “IAR_Touch_project”

Cancel

Category: Facto Seltings Category;

General Options General Optians

Static Analysis Static Analysis
Runtime Checking T S| TS Runtime Checking

Clc-++ Compiler Cfc-++ Compler

Assembler [ARun to Assembler Driver

Output Converter [main | g1 LK

Custom Buid Custom Buiid Setup macros
Build Actions Buid Actions [Juse macra fle:
Linker Simulator Linker

E1/E20 Device description file E1/E20 Device description file
- []Dverride default: £ []Owerride default:
EZL\EfEZ‘CUEEZ $TOOLKIT DIR$ ¥con fig¥debugger fior5 151 406 ddf EZLItEj’EZ‘CUBEZ

Hink Iink

Simulator Simulator

Setup  Images Extrs Options  Pluging

Factor Setfings

[ Run to

$TODLKIT DIR§¥con fig¥debugger/ior5 51 406 ddf

Cancel

Figure 3-21 Debugger - [Setup] Tab
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3. Set up the hardware.

a. The [E2/E2 Lite] menu will become selectable from the menu bar. Select [Hardware Setup...] from the

[E2/E2 Lite] menu.

e IAR_Touch_project - IAR Embedded Workbench IDE - RX 4.20.3

=R |IAR_Touch_proje
M ge_gen ;

Trace

Function Trace

File Edit Wiew Project | E2/E2 Lite | Tools ‘Window Help
™A M@ e i Hardware Setup... .
Waorkspace L | Operating Frequency...
DEDUQ Leave Target Running
Files Trace Settings...

Figure 3-22 Selecting [Hardware Setup...]

b. Select the [MCU] tab in the [Hardware Setup] dialog box and set the following items.

e [ICLK frequency:] in [MCU]

o [Power supply]

Click on [OK].

Enter "48.000".

"Power target from the emulator (MAX 200mA)"
If the checkbox is ticked (V), cancel the selection by clicking on the checkbox.

MCU

MCU
Mode pin setting

Single-chip mode

xternal Memory

Byte order:
Little-endian

Register setting
Single-chip mode

Change startup bank
No

Startup bank
Bank 0

External memory areas:

Hardware Setup, device: RSF51406 (E2E2L\RX140GR\RSF51406.MCU)

<

[ EXTAL frequency:
22.0000 MHz.

ICLK frequency

48.0000 MHz

A. Byte order

BU

Edit

Factory Settings

‘Work RAM start address (0x500 bytes used)

[ Allow clock source change when writing internal flash

Communication

JTAG clock: MHz

@®FINE baud rate:

1.5M ~| bps

System
[0 Debug the program re-writing the PROGRAM ROM
[0 Debug the program re-writing the DATA FLASH

Emulator mode
Trace

Download
Erase flash ROM before download

[ Erase data flash ROM before download

Power supply
[0 Power target from the emulator (MAX 200mA)

18V
33V
50V

ID code

[ 0x1000

FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF |

Cancel

Figure 3-23 Hardware Setup - [MCU] Tab
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4. Build the project with the files for tuning included.
Right-click on the project name in the [Workspace] window, then select [Rebuild All] to perform building.
After building has finished, confirm that no error has occurred in the [Build] window or status bar at the
bottom of the main window.

© 1AR Touch_project - IAR Embedded Workbench IDE - RX 4203 - [u] X
File Edit View Project E2E2Lte Taols Window Help

Dom@ = xEE DC Q2 8= L >0 B®-=0 > .
Workspace voax

Debug v

Files % .

ELJIAR Touch project - —

o i ge_gen Options
Make

|— D buildinfo.ipet
mainc
W Output Rebuild All
Clean

Compile

C-STAT Static Analysis >

Stop Build

Add > -
IAR_Touch_project Build o

Remove Messages L. ~

Debug Log — <8 Total nurnber of errors: 0 After build

Lag Total number of warnings: 0

Version Control System > v
Wedl Now 30, 202211:041C
‘Workbench 4203 (C\Prog  Open Containing Folder < >
Systems\Ermbadded Work il propertis.. Ready Errors 0, Wamings 0 Ln, Col 17 System | CaP NUM OVR BE=
biripproc.di) n

Set a5 Active Status bar

Build vax
Messages B f b . Id File Li

Clean and make the selected project ng, Col17 System | CAP NUM OVR BES

Figure 3-24 Building Including Files for Tuning
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4. Tuning Touch Sensors

Connect RSK-RX140 with the host PC. Start debugging of the IAR EWRX project and perform automatic

tuning processing for touch sensors in the standalone-version

QE.

8 QE for Capacitive Touch
Board Monitor = :li=] 1 3 1 %8 = O |[Main| Status Chart| Pad Monitor
o - —————————————————
S I 1. Preparation 2. Configuration 4. Cod
e
1
| | BEmstmeES. B
1 Workflow dlagram
Multi Status Chart 52 [Z): B ’i

Touch VF Configuration: RSK_RX140.

o x

3. Tuning
mmmmm [ BEEs -0
[p———

ing and Monitoring

QE will automatically perform tuning
processing for each touch sensar.

To Execute Program

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

To Start Tuning
Follow instructions in the dialog.

Herft oy
[[JEnable advanced tuning

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

Name Touch Sencor  Parsitc
nisel) TSB1 TS
nisel) 1582 Tsiz

Console

Configurethe Compler Settings below:
ada” QETouc o

L

Capacitancelpf]  Sensor Drive Pulse Frequency[MH Threshold  Scan Timeims]  Overfiow

Output Parameter Files
[ Use an external trigger

O Use diagnostic code

Figure 4-1 Standalone-Version QE - Workflow Diagram: <Step 3> Tuning

41 Connecting the RSK-RX140 Board with a PC

Connect the RSK-RX140 board with a host PC as shown in Fi
stabilized DC output (min. 10 W) must always be used as the

gure 4-2. A center-positive power supply with a
power supply for connection to the board.

| DOODDOOOOOOU GOOOOOOOOOOO
OOO 0000

000000
e

(o]
Q
o
0
0
0|
O
o
]
[}
fe)

Connected to the
/ b usB port of the PC

Figure 4-2 Connecting the RSK-RX140 Board
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4.2 Starting Tuning

Execute the tuning program with IAR EWRX to start tuning in the standalone-version QE.

1. Execute the tuning program with IAR EWRX.
(1) Select [Download and Debug] from the [Project] menu and start debugging.
(2) After debugging has started, execution is stopped in the main() program.
(3) Select [Go] from the [Debug] menu and start execution.

main.c X L

main() o
3 int main{veoid); ~
4

@ extern woid ge_touch main(voic

int main{wveoid)

jge_touch _main ()
return 07

@ IAR Touch_project - IAR Embedded Workbenc

File Edit View | Project | E2/E2 Lite Tools

h IDE - RX 4.20.3

Window  Help

[& AddFiles...
[ Add Group...
[ import File List...

NNk

Workspace

Debug

Files

L AR _Toucl
@ -qe gen | ¥
-2 i Renesas
\ ‘—E_l-sn: 0
‘ l—E_!-Sm e
| o

IAR_Touch_| @

Debug Log

Edit Configurations...
Remove

Create New Project..
Add Existing Project. .

Options...

Version Control System

B make

Log
Man Dec 05, 2

B | compile

wWorkhench 4| @
&
&

Rebuild All

SystemshiEml
hinkrgroc.dll)

Clean

Batch build...

STAT Static Analysis
p Build

Build © Download and Debug
» | Debug without Downloa
Attach to Runnina Taraet

Add Project Connection...

Alt=F7

F7
Crl+F7

F8

3

Ctrl+Break

Ctrl+D

ding

@ IAR_Touch_project - IAR Embedded Workbench IDE - RX 4.20.3

D‘m“mb'y File Edit View Debug | E2/E2Lite Tools Window Help
= D E n ﬂ * GO F5 {
[n] bl .
'sassembly Workspace Break
FFFCH841 66 01 HOV 9 Reset
FFFC5843 05 08 00 00  BSR.& Debug
FFFC5847 04 0D 00 OO0 BRA. & . 1u
. Stop Debugging Ctrl=5Shift=D
ge_touch_maing ) ; Files o
nain: =8 lIAR Touch_proje [gRE 8 Fig [me
S e Hge_gen 3 | Step Into Fi1
| FFFCSG4B 05 6E FE FF BSR4 ., M Renesas AP s ) I
S — Dlbuiinto ipct Step Out Shift=F11 )
main.c i Next Statement pma
L i Qutput *] | Runto Cursor EE
— B1aR_Touch_gn - . e
DlAR_Tauch_pn utostep...
*= Set Mext Statement
C+= Exceptions 3
Memory 3
Refresh
Logging 3

| IAR_Touch_project

Debug Log

Figure 4-3 <Step 3> Tuning: Executing the Program
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2. Start automatic tuning in the standalone-version QE.

Click on [Start Tuning] in the workflow to start automatic tuning in the standalone-version QE. For the

interactive steps in automatic tuning processing, follow the instructions in the dialog box that provides
guidance.

3. Tuning

QE will automatically perform tuning
processing for each touch sensor.

To Execute Program

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

To Start Tuning
Follow instructions in the dialog.

[JEnable advanced tuning

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

Cutput Parameter Files
[[]Use an external trigger

I Use diagnostic code

Figure 4-4 Automatic Tuning Processing

a. Confirm the "Automatic Tuning Processing" dialog box for guidance in the automatic tuning process as
required. Normally, no manipulations are required during the initial stages of tuning.

B Automatic Tuning Processing X

1/7: QE is beginning the tuning process.

During the tuning process, please do not touch the sensors on the target board until instructed by
the QE Tuning Program.

Cancel

Help

Figure 4-5 "Automatic Tuning Processing” - Initial Tuning

b. If the touch sensitivity has been found to be measurable after a number of automated steps, a dialog
box with a notification similar to that shown in the figure below will appear. This is the first interactive
step in the tuning process.

Touch the sensor (TS_B1/TS11) that is indicated in the dialog box.

While touching the sensor, the bar graph will grow to the right and the counted numerical value will
increase.

While continuing to touch the sensor, press any key on the PC keyboard to secure the measured
value.

B Automatic Tuning Processing X

5/7: QE will now measure touch sensitivity for (TS_B1, TS11 @ 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.

TS_B1, TS11 @ config01: 15252

Figure 4-6 "Automatic Tuning Processing" - Measuring the Touch Sensitivity (TS_B1)
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c. Repeat the previous procedure for TS_B2/TS12.

B Automatic Tuning Processing X

6/7: QE will now measure touch sensitivity for (TS_B2, TS12 @ 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.

TS_B2, TS12 @ config01: 15382

Figure 4-7 "Automatic Tuning Processing" - Measuring the Touch Sensitivity (TS_B2)

d. Once automatic tuning has been completed for both buttons, the thresholds can be checked in a
dialog box like that shown below. These thresholds are used by the middleware to determine if touch
events have occurred.

B | Automatic Tuning Processing X

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

Selectthe target Method  Kind Name Touch Sensor  Threshold Cwerflow  Warning / Error
O configdl  Button TS.B1 TS 1968

O configdl Button T5B2 TS12 2134

Retry | Continue the Tuning Process

Figure 4-8 "Automatic Tuning Processing” - Displaying the Measurement Results

3. Stop tuning.
Click on the [Continue the Tuning Process] button in the dialog box that shows the thresholds of the touch
sensors. The automatic tuning process is finished at this point and the debug session with the target
board is cut off.

B 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 Mame Touch Sensor  Threshold Overflow Warning / Error

O configdl  Button TS_B1  TS11 1968
O configdl  Button TS_B2 TS12 2134

Retry | Continue the Tuning Process

Figure 4-9 "Automatic Tuning Processing” - Continuing the Tuning Process
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4.3 Acquiring the Tuning Result

Acquire the tuning result in the standalone-version QE.

1. Stop debugging of IAR EWRX.
Select [Stop Debugging] from the [Debug] menu.

e AR _Touch_project - IAR Embedded Workbench IDE - RX 4.20.3

File Edit Wiew Project | Debug | E2/E2 Lite Tools Window Help

DO R = g e £ Y
Workspace ° Ereak
Debug Reset
Filos € Sstop Debugging Ctri=Shift=D |[1*
=N | IéR_Tuuch_pij Step Over Flo |ma
=qRi_mg;es;s_AP stepinto 7T e
'_ D buildinfo.ipc‘f Step Out Shift+F11
main.c Next Statement fma
- Output Run to Cursor he
Autostep... re

Set Mext Statement

C+=+ Exceptions 4

Memory 3

Refresh

Logging 3
| IAR_Touch_project ~

Debug Log

Figure 4-10 Tuning Related

2. Click on the [Output Parameter Files] button in the standalone-version QE.

In the "The output folder of parameter files" dialog box, select a folder and click on [Select Folder]. In the
example below, the "qe_tuning_r1" folder was created in advance so it could be selected here.

3. Tuning
QE will automatically perform tuning
processing for each touch sensar. 82 The cutput folder of parameter files X
« v 4 ||« (C)Windows » Work » IAREWRX Touch » RSK_RX140 » v 0 Search RSK_R¥140
To Execute Program Organize = New folder =- @
i n o

tuning program written on the target settings File folder
board will run. Debug File folder
To Start Tuning QE_FirstAdjustments File folder
Follow instructions in the dialog. qe_gen File folder
qe_tuning_rl File folder

Start Tuning QE-Touch File folder

settings File folder

[] Enable advanced tuning st File folder

trash File folder

To Output Parameter Files
Output parameter files from a tuning

result.
QOutput Parameter Files |-

[]Use an external trigger

Folder: | qe_tuning_r1

[Juse diagnostic code Select Folder Cancel

Figure 4-11 Outputting the Tuning Result
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3. Reflect the values from tuning of the touch interfaces in the IAR EWRX project.
Open the folder where the files are saved and copy the following three files to the "qe_gen" folder in the
workspace folder. If the file contents before tuning are unnecessary, overwrite the files. If the file contents
are necessary, save the files before performing copy.

I B -
Home Share View
<« A « Work » IAR_EWRX Touch » RSK_RX140 » ge_tuning_rl
. . Marme Date modified Type
<Files to be copied> g - . .

. ge_touch_samplec 5 16:5 C File
qe_tOUCh_deﬂneh qe_touch_define.h 5 16:51 H File
ge touch Conflg.h qe_touch_config.h 5 16:51 H File
qe touch COﬂfig.C |=| ge_touch_config.c 5 16:51 C File

ditems 3 items selected 13.9 KB
|| + | C\Work\AR_EWRX_Touch'\RSK_RX140\qe_gen
Home Share Wiew
« v o < Work » |AR_EWRX_Touch » RSK_RX140 » ge_gen
MName Date modified Type
e_touch_sample.c C File
Elq p
qe_touch_define.h H File
qe_touch_cenfig.h H File
=] ge_touch_config.c CFile
4 items

(2]
& Search ge_tuning_r1
Size
4KB
5KE
4KB
7TKB
- m] x
L)
Search qe_gen
Size
4KB
5KB
4KB
TKB

Figure 4-12 Copying the Files with Tuned Values

4. Build the IAR EWRX project and generate modules in which the tuned values of touch interfaces are
reflected. For the method of building, refer to section 3.4.4.
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5. Coding and Monitoring

Using the module of section 4.3 4 that was built with the parameter files obtained in automatic tuning
processing, perform monitoring in the standalone-version QE.

A facility for scanning the state of touch sensors is implemented in a function included in
"ge_touch_sample.c", which is a tuning file obtained in "2. Configuration" of the workflow diagram of the
standalone-version QE. Operation can be checked through monitoring without any particular requirements to
change the program code.

5.1 Monitoring
Execute the program built with IAR EWRX, according to the procedure in section 4.2.1.

1. Start monitoring.

Click on the [Connect] button under "To Connect UART" in the workflow diagram. Wait for a while until
connection is completed.

o x 4. Coding and Monitoring

=5 Tt O S, S R R R R S R S R R R R R R R S S | | B E G © O
) am

Imglement 2 program wsing the touch.
Then. confirm a behavior of touch
interfaces and make fine adjustments.

Moritorng: Disabled,

2. Configuration 3. Tuning,

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

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

Method Kind Name To Connect UART
Enzble a monitoring function via serial
communication.

Baud rats 115200

Port Auto v

e Workflow diagram

ult Status Chart 52 d F = O
[ E—— ] E Suia e gt et g DE o1 Dluse diguostic coce

) — L S—

Method  Kind Name | Touch Sensor _ Parastic CapacitancelpF] _ Sensor Dive Pule Frequency[MHi]  Threshold  Scan Timefms] _ Overflow
« sonisef) TS B1 Ts1i - - - - Nore

Connect ‘
None

== To Enable Monitoring
" Show monitoring views and enable 2
manitoring function.

=
1 Interval | 73 [ms] ]

Figure 5-1 <Step 4> Coding and Monitoring: Connect

2. When connection is established, "Connecting via serial communication (UART/USB)" is displayed for
"Communication Status" in the Board Monitor view.

Board Monitor 2% mE & O =0O

"
Enable Meonitoring | Monitoring: Disablen:l Communication 5tatus: Connecting via serial communication (UART / USE) I

Touch I/F: ¥ v

A
T5_B1

Figure 5-2 State of Serial Communications

R20AN0701EJ0100 Rev.1.00 Page 37 of 42
Dec.22.22 RENESAS



Renesas RX Family Using QE for Capacitive Touch for IAR EWRX

3. Click on [Enable Monitoring]. The display is switched between "Monitoring: Disabled" and "Monitoring:

Enabled".
Board Menitor 53 B & Fl 4 = 8 & for Capaciie Touck
Enable MnmtmmgIMunitnring: Disabled,li uuuuuuuu tian Status: Conned ting via seria | communicaf tion (UART/USB) {alffl =18
Touch VE: - v ‘ommunication Status: Connecting via serial communication (UART / USB) ~
-~ v v
TS B1

~

Figure 5-3 Enabling the Monitoring Function

4. Touch the button TS_B2 on the target board. In the Board Monitor view, a finger icon on the button like
that in the image below indicates that the button is being touched.

Board Monitor I 28] =5 -

Enable Monitoring | Monitoring: Enabled, Communication Status: C

Touch I/F: v

T5_B1

n

T5_82

S

Figure 5-4 Board Monitoring: Finger Icon

5. To see a graphical representation of the counted values, click on the [Status Chart] tab as shown below.

Main | Status Chart % | Pad Monitor ) = O
Touch I/F: v | [JSync a selection

Select the touch I/F to monitor

Touch Position: l:l Reference Value: l:l Threshold: l:l Difference: I:I

Figure 5-5 Selecting the [Status Chart] Tab

— Select "TS_B1@ config01" from the pull-down menu.

Main | Status Chart &2 | Pad Moniter

Touch I/F: v [ Sync a selection

Select the tf

T5._B2 @ configl]

Touch Position: |:| Reference Value: I:l Threshold:

Figure 5-6 Selecting "Touch I/F"
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— The graph will begin to display a running depiction of the values. The increases in the counted values
while the TS_B1 button on the target board is being touched can be confirmed from the graph. The
green line indicates the threshold, which is used by the "rm_touch_ge" FIT module to determine
whether the button is being actuated, that is, touched. The red belt at the bottom of the graph
indicates the periods over which the counted value was exceeding the threshold so that the button is
judged to have been touched.

Main | Status Chart 52 | Pad Menitor Ed
Touch |/F: |[T5_B1 @ configD1 v | [ Sync a selection
IfF Type: Button(self), Channel(s): TS11

Count Value: Reference Value: Threshold: | 1968 | Difference: | -8

Start Data Collection

Noise[NT: | | AverageNTE | | Minimum: | | Maximum: | |

Moise [T]: l:l Average [T]: l:l Signal: | | SNR: | |

Figure 5-7 [Status Chart] Tab
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6. To see a graphical representation of counted values that indicate multiple touch sensors being touched,
use the [Multi Status Chart] tab. It will be displayed when the touch interface is selected.

Multi Status Chart 2 P g = B
T5_B1, T511 @ conf v {r5_B2, T512 @ contf v v
.\15520 | !|153?5 E\ | H| |
v w v w
E [ | . [ ] H [ ] . [ ] v
< >

Ay

Figure 5-8 [Multi Status Chart] Tab

5.2 Disconnecting Serial Communications

1. Stop monitoring.
When the monitoring function is enabled, click on [Enable Monitoring] and confirm that the monitoring
function has become disabled.

Board Maonitor 23 R I ¥ = 8
Enable Monitoring | Monitoring: Disabled, fCommunication Status: Cennecting via serial communication (UART / USE)
Touch I/F: v v
-~
T5_B1

Figure 5-9 State of Serial Communications
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2. Disconnect the serial connection.

Click on the [Disconnect] button under "To Connect UART" under " 4. Coding and Monitoring" of the

workflow diagram. When disconnection is completed, "Disconnected from ¥¥ ¥COMXx." is displayed in the

Console view, and the label on the [Disconnect] button changes to [Connect].

4, Coding and Monitoring

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

To Implement Program

Imglement 2 program using the touch
interfaces and build the project.

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

To Connect UART

Enable a menitering function via serial
communication.

Baud rate 115200

Conscle = d
- Failed to connect to the serial port.
Port Auto C
| Disconnected from \\\COMS. |
Disconnect

To Enable Monitoring
Show monitering views and enzble 2

4. Coding and Monitoring

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

To Implement Program

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

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

To Connect UART

Enable &8 monitering function via serial
communication.

Baud rate 115200

Port Auto W

ﬁl Connect !

maonitoring function.

§ Interval | 73 [ms]

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

1 nterval | 73 [ms]

Figure 5-10 <Step 4> Coding and Monitoring: Disconnect
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General Precautions in the Handling of Microprocessing Unit and Microcontroller
Unit Products

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

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

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

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

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

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

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

become possible.
5. Clock signals

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

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

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

input level is fixed, and also in the transition period when the input level passes through the area between Vi. (Max.) and Vix (Min.).
7. Pronhibition of access to reserved addresses

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

addresses as the correct operation of the LSl is not guaranteed.
8. Differences between products

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

evaluation test for the given product.
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(Note1)

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

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

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

Unless expressly designated as a high reliability product or a product for harsh environments in a Renesas Electronics data sheet or other Renesas
Electronics document, Renesas Electronics products are not intended or authorized for use in products or systems that may pose a direct threat to
human life or bodily injury (artificial life support devices or systems; surgical implantations; etc.), or may cause serious property damage (space
system; undersea repeaters; nuclear power control systems; aircraft control systems; key plant systems; military equipment; etc.). Renesas Electronics
disclaims any and all liability for any damages or losses incurred by you or any third parties arising from the use of any Renesas Electronics product
that is inconsistent with any Renesas Electronics data sheet, user's manual or other Renesas Electronics document.
No semiconductor product is absolutely secure. Notwithstanding any security measures or features that may be implemented in Renesas Electronics
hardware or software products, Renesas Electronics shall have absolutely no liability arising out of any vulnerability or security breach, including but
not limited to any unauthorized access to or use of a Renesas Electronics product or a system that uses a Renesas Electronics product. RENESAS
ELECTRONICS DOES NOT WARRANT OR GUARANTEE THAT RENESAS ELECTRONICS PRODUCTS, OR ANY SYSTEMS CREATED USING
RENESAS ELECTRONICS PRODUCTS WILL BE INVULNERABLE OR FREE FROM CORRUPTION, ATTACK, VIRUSES, INTERFERENCE,
HACKING, DATA LOSS OR THEFT, OR OTHER SECURITY INTRUSION ("Vulnerability Issues"). RENESAS ELECTRONICS DISCLAIMS ANY AND
ALL RESPONSIBILITY OR LIABILITY ARISING FROM OR RELATED TO ANY VULNERABILITY ISSUES. FURTHERMORE, TO THE EXTENT
PERMITTED BY APPLICABLE LAW, RENESAS ELECTRONICS DISCLAIMS ANY AND ALL WARRANTIES, EXPRESS OR IMPLIED, WITH
RESPECT TO THIS DOCUMENT AND ANY RELATED OR ACCOMPANYING SOFTWARE OR HARDWARE, INCLUDING BUT NOT LIMITED TO
THE IMPLIED WARRANTIES OF MERCHANTABILITY, OR FITNESS FOR A PARTICULAR PURPOSE.
When using Renesas Electronics products, refer to the latest product information (data sheets, user’'s manuals, application notes, "General Notes for
Handling and Using Semiconductor Devices" in the reliability handbook, etc.), and ensure that usage conditions are within the ranges specified by
Renesas Electronics with respect to maximum ratings, operating power supply voltage range, heat dissipation characteristics, installation, etc. Renesas
Electronics disclaims any and all liability for any malfunctions, failure or accident arising out of the use of Renesas Electronics products outside of such
specified ranges.
Although Renesas Electronics endeavors to improve the quality and reliability of Renesas Electronics products, semiconductor products have specific
characteristics, such as the occurrence of failure at a certain rate and malfunctions under certain use conditions. Unless designated as a high reliability
product or a product for harsh environments in a Renesas Electronics data sheet or other Renesas Electronics document, Renesas Electronics
products are not subject to radiation resistance design. You are responsible for implementing safety measures to guard against the possibility of bodily
injury, injury or damage caused by fire, and/or danger to the public in the event of a failure or malfunction of Renesas Electronics products, such as
safety design for hardware and software, including but not limited to redundancy, fire control and malfunction prevention, appropriate treatment for
aging degradation or any other appropriate measures. Because the evaluation of microcomputer software alone is very difficult and impractical, you are
responsible for evaluating the safety of the final products or systems manufactured by you.

. Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental compatibility of each Renesas

Electronics product. You are responsible for carefully and sufficiently investigating applicable laws and regulations that regulate the inclusion or use of
controlled substances, including without limitation, the EU RoHS Directive, and using Renesas Electronics products in compliance with all these
applicable laws and regulations. Renesas Electronics disclaims any and all liability for damages or losses occurring as a result of your noncompliance
with applicable laws and regulations.

. Renesas Electronics products and technologies shall not be used for or incorporated into any products or systems whose manufacture, use, or sale is

prohibited under any applicable domestic or foreign laws or regulations. You shall comply with any applicable export control laws and regulations
promulgated and administered by the governments of any countries asserting jurisdiction over the parties or transactions.

It is the responsibility of the buyer or distributor of Renesas Electronics products, or any other party who distributes, disposes of, or otherwise sells or
transfers the product to a third party, to notify such third party in advance of the contents and conditions set forth in this document.

This document shall not be reprinted, reproduced or duplicated in any form, in whole or in part, without prior written consent of Renesas Electronics.
Please contact a Renesas Electronics sales office if you have any questions regarding the information contained in this document or Renesas
Electronics products.

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

(Note2)

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

Trademarks

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

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

(Rev.5.0-1 October 2020)

Contact information

For further information on a product, technology, the most up-to-date
version of a document, or your nearest sales office, please visit:
www.renesas.com/contact/.
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