REN ESAS Application Note

Renesas Synergy™ Platform

QE for Capacitive Touch for e? studio Quick Start Guide

Introduction

This document will create an application example that integrates QE for capacitive touch using e? studio, this
also provides instructions for building and debugging.

Target Device
S5D9 Microcontroller Group (R7FS5D97E3A01CFC)
Operating Environment

Target Board PK-S5D9

IDE e? studio version 2021-10 and SSP v2.2.0

Toolchains GNU Arm Embedded Toolchain: 9-2019-g4-update
(GNU ARM Embedded 9.2.1.20191025)

QE QE for Capacitive Touch V3.0.2

Note: Please download and install tools from the following URL in advance.

o QE for Capacitive Touch V3.0.2 Release Note download site :
https://www.renesas.com/software-tool/ge-capacitive-touch-development-assistance-tool-capacitive-
touch-sensors

e Renesas QE download site:
https://www.renesas.com/software-tool/qge-tools-particular-applications

e Renesas Synergy™ e2 studio v2021-10 or higher Quick Start Guide download site:
https://www.renesas.com/software-tool/e-studio

e Renesas Synergy™ Software Package (SSP) download site:
https://www.renesas.com/products/microcontrollers-microprocessors/renesas-synergy-platform-
mcus/renesas-synergy-software-package

e Promotion Kit S5D9 (PK-S5D9) User's Manual:
https://www.renesas.com/document/mat/promotion-kit-s5d9-pk-s5d9-users-manual

e  S5D9 Microcontroller Group User's Manual:
https://www.renesas.com/document/mah/s5d9-microcontroller-group-users-manual
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Renesas Synergy™ Platform QE for Capacitive Touch for e? studio Quick Start Guide

1. Installation

1.1 Install SSP with e? studio

Refer to section 2.2, Installing e? studio and SSP Independently of Renesas Synergy™ e2 studio v2021-10
or higher Quick Start Guide.

1.2 Install QE for Capacitive Touch

Refer to section 2.1.1, Install from the Renesas Software Installer menu of e2 studio of QE for Capacitive
Touch V3.0.2 Release Note.

2. Creating a project

e? studio has a simple wizard for creating projects. You can create a new Synergy™ project by specifying the
project name, corresponding devices and boards, project type, output object type, and project template.

Start the e? studio application and choose a workspace folder in the Workspace Launcher. To create a new
Synergy™ project, follow these steps:

2.1 Creating a Bare Metal — Minimal Project
1. Select File menu > New > Synergy C/C++ Project.

& workspace - &? studio
IFiIe IEdit Source Refactor Mavigate Search Project Renesas Views Run  Window Help

I New Alt+Shift+N > Renesas C/C++ Project ¥
Openfile. |- Synergy C/C++ Project |
[} Open Projects from File System... ¥ Makefile Project with Existing Code
Recent Files > | [€] T/C++ Project
- v |9 Project.

Close Editor Ctrl+W

Figure 2-1. Synergy C/C++ Project

2. Select the Renesas Synergy C Executable Project template. Click Next to continue.

&) Mew Synergy C/C++ Project O X

Templates for New Synergy C/C++ Project

Renesas Synergy C Executable Project "~
C/C++ aenesas 4 O Executable Project for Renesas Synergy:

Renesas Synergy C Library Project
Renesas A CLibrary Project for Renesas Synergy:

£ >

F— .
'\\?/' < Back Finish Cancel

Figure 2-2. Renesas Synergy C Executable Project
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Renesas Synergy™ Platform

QE for Capacitive Touch for e? studio Quick Start Guide

3.

In the next dialog box, enter a project name and click Next.

Specify the new project details.

Project

g e2 studio - Project Configuration (Synergy C Executable Project)

e2 studio - Project Configuration (Synergy C Executable Project) —

Toolchains

[
Project nam4| synergy_CapTeuch

GNU ARM Embedded

Use default location

default

CA\Synergy\workspacesynergy_CapTouch

Browse...

< Back Finish Cancel

Figure 2-3. Project Name and Location

— SSP version: 2.2.0
— Board: S5D9 PK
— Device: Auto selected

In the device selection dialog, enter device and tool information:

— Toolchain version: GNU ARM Embedded 9.2.1.20191025

— Debugger: J-Link ARM
Click Next to continue.

Select the board support that you require.

Device Selection

Q e studio - Project Configuration (Synergy C Executable Project) m}

e2 studio - Project Configuration (Synergy C Executable Project) —

Board Detail
S5P version: | 2.2.0 o8 as
Board: 5508 PK
Device: RTFS5D97TE3ADTCFC
Select Tools Available Tools
_Joolchain: GNU ARM Erpbedded ~ GMNU ARM Ermbedded
9.2.1.20191025
Teolchain version: |9.2.1.20191025 ~
~ Debuggers
Debugger: J-Link ARM ~ J-Link ARM
~ RTOS
Express Logic ThreadX
~ Smart Manual
10 Registers Supported
Software Manual Supported
'C@' < Back Finish Cancel

Figure 2-4. Create New Project for S5D9 PK
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Renesas Synergy™ Platform QE for Capacitive Touch for e? studio Quick Start Guide

5. In the project template dialog, select BSP and click Finish.

a e studio - Project Configuration (Synergy C Executable Project) m] *

e2 studio - Project Configuration (Synergy C Executable Project)
Select the type of project you wish to create,

Project Template Selection

C ‘I BSP
Q Base Board Support Package for the chosen Synergy family.
[Renesas.Synergy.2.2.0.pack]

O “ Blinky
(} Blinky project.

[Renesas.Synergy.2.2.0.pack]

O " Blinky with ThreadX
(} Threaded version of Blinky project.
[Renesas.Synergy.2.2.0.pack]

Code Generation Settings
Use Synergy Code Formatter

@ <Back Next > Cancel

Figure 2-5. Select the type of project

6. Once complete, e? studio creates a new project with the Synergy Configuration perspective open and
ready for project configuration.

Q workspace - synergy_CapTouch/cenfigurationxml - & studio - ] X
File Edit Mavigate Search Project RenesasViews Run Window Help
 Debug [ synergy_CapTouch Debug R |8~ &R -BiF v % R 5 Q-
- 35 ] - - X 4 - ~| Q @H R C/C++ £} Synergy Configuration
[ Project Explorer &3 = B |§& [synergy_CapTouch] Synergy Configuration &3 sl 5y Package X = B8
ES Y & Summary (b ] Q e~ H-@E-
~ 1 synergy_CapTouch Generate Project Content ~
i Includes
3 src Project Summary Renesas Synergy™ A bl b e _
2 synergy FEZEELBEE
(= script Board: S5D9 PK
£ synergy_cfy Device: RIFS5D97E3ADICFC S5D09
% configuration.xml Toolchain: GCC ARM Embedded :
I R7FSSDITESAOTCRC pincfg Toolchain Version: 9.2.1.20191025 e
£/ 33D9-P.pincfg SSP Version: 220 P gl
|Z| synergy_CapTouch Debug.launch P4 "
L
@ Developer Assistance Selected software components P40 7
F700
P70 gl
S5P Common Code v2.2.0 F702
" S P F70E gt
Clock Generation Circuit: Provides=[CGC] v2.2.0 i Y
Event Link Controller: Provides=[ELC] v2.2.0 F70S )=
v F706 g1
Factory MCU Information Module: Provides=[FMI] v2.2.0 F707 =
Fa00 =
Renesas e
Smergy B
Youl 1| (e < ﬁ =
- = — HCouT =
E s = v
Summary | BSP | Clocks | Pins | Threads | Messaging | Cornponents < >
[T] Properties &% |I7] Problems @ Smart Browser % 8 = O |[EPinConflicts & T § = 8
0 items
Description Maodule Pin Lo
Properties are not available.
< >
Figure 2-6. New project for S5D9 PK
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Renesas Synergy™ Platform

QE for Capacitive Touch for e? studio Quick Start Guide

2.2 Adding TOUCH Driver

1. In Synergy Configuration, select the Pins tab at the bottom of the pane. Type ctsu in the search box and

select the CTSUO pin in the search result.

¥ [synergy CapTouch] Synergy Configuration X

= 8

Pins Configuration

Select pin configuration

55D3-PK.pincfg v | [AGenerate data: | g_bsp_pin_cfg

Pin Selection Pin Configuration
"
| [ |
v v Peripherals Module name: CTSU0
v ot TS
-~ CTSUD Operation Mode: Enabled -

Input/Output

TSCAP: v | P205 ~
TS00: v 204 v
TS01: v | P206 v
T502: ¥ |P207 ~
T503: None ~
TS04: v P408 ~
Ts05: ~ | P409 ~
TS06: None v
TS07: None ~
T508: None ~
Ts0%: Mone 5
TS10: v P44 ~
TS ¥ P413 ~
T512: None ~

Summary | BSP C\Uckreads Messaging | Components

Generate Project Content

Pins Tutorial 5 « {3,

& |8 S| S

& &

Figure 2-7. Select Pin CTSUOQ

2. Ensure that the Operation Mode and the TS pins below are enabled:
TSCAP, TS00, TS01, TS02, TS04, TS05, TS10, TS11.

Note: Refer to section 4.8, Capacitive Touch Interface of Promotion Kit S5D9 (PK-S5D9) User's Manual.

= 8

Pins Configuration
Select pin configuration
55D9-PK.pincfg v| [ Generate data:
Pin Selection Pin Configuration
ctsu x
hd TS Module name: CT5U0
v v InputCTsU
~ cTsu Operation Mode: v
Input/Qutput
TSCAP: v P203 v
TS00: P24 v
TSl | p206 v
TS0 v p207 v
TS0 ohe v
TS0 | paoe v
TS05: | pang v
TS06: e v
TSOT: MNone ~
TS08: None v
T50% None v
TS0 v [ P414 v
TS [ pa1s v
TSI She v
<
Summary | BSP | Clocks | Pins | Threads | Messaging| Components

Generate Project Content

Pins Tutorial & ~ &,

& |8 &

&8

Figure 2-8. Enable TS Pins for S5D9 PK
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Renesas Synergy™ Platform

QE for Capacitive Touch for e? studio Quick Start Guide

3. Move to the Threads tab. Add the Capacitive Touch Driver by clicking New Stack > Framework > Input

> Cap Touch Framework on sf_touch_ctsuv2.

¥ [synergy CapTouch] Synergy Configuration X

= 0O
Threads Configuration

Generate Project Content

Threads % | New Thread = HAL/Common Stacks

4| New Stack >

v £ HAL/Common

HAL/Common
Objects

<

>
Summary | BSP | Clocks PinI Threads I\dessaqinq Components

Loer [
@8 g_cgc CGC Driver on r_cge & g.cgc CGCDriveron | | & gﬁl'c E'-CEI Er—— > Input > 4 CapTouch Framework on sf_touch_ctsuv2 ‘I
. . rege relc
42 g_elc ELC Driver on r_ele are 5 sTEE= T J
42 g_ioport I/O Port Driver on r_joport @ @ )
42 g_fmi FMI Driver on r_fmi 4 Search.. q

Figure 2-9. Add Cap Touch Driver

4. Click on CTSU Driver on r_ctsuv2 to display properties.
Change Support for using DTC to Enabled.

L5 Project Explorer EZ = 0 i,‘w:f *[synergy_CapTouch] Synergy Configuration i3

B%Y $

- 4 g_fmi FMI Driver on r_fmi
(= synergy_cfg

= 0

Generate Project Content

Threads Configuration
v % synergy_CapTouch
(Y Includes
(8 i Threads & NewThread 4] Remove -] Cap Touch Framework on | New Stack
@ synergy « & HAL/Comman sf_touch_ctsuv2 Stacks ] Remove
(= script

48 g_cqe CGC Driver on r_cge
42 g_elc ELC Driver on r_elc

42 g_ioport [0 Port Driver on r_ioport
= 530%-Plpincfy 42 Cap Touch Framework on sf_touch_ctsuv2 @
2 synergy_CapTouch Debug.lay

& configurationaxml

=| RTFS5D9TE3ADTCFC.pincfg

4 Cap Touch Framework on sf_touch_ctsuv2

i

ry
(2) Developer Assistance

n’f CTSU Driver on r_ctsuv2

®

——— [

% Add SCI UART Driver
for monitor of QF

% Add DTC Driver for % Add DTC Driver for

Transmission Reception
Cap Touch Framework on [Recommended but [Recommended but
sf_touch_ctsuv2 Objects opticnal] optienal]

< > | Summary [BSP [ Clocks | Pins| @ Threads | Messaging | Components

'ﬁ‘ Problems & Smart Browser

Mmg-=ng8
CTSU Driver on r_ctsuv2
Settings Property Value ~
APl Info v Common
L - DefauliBSh
Suppart for using DTC Enabled I
INTErrupt priori EVEl Friority |

Figure 2-10. Properties in CTSU Driver on r_ctsuv2
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QE for Capacitive Touch for e? studio Quick Start Guide

5. Click on Add DTC Driver for Transmission to select the New > Transfer Driver on r_dtc to add the
DTC driver for Transmission.

HAL/Common Stacks

&) New Stack >

W Driver on S Cap Touch Framework on sf_touch_ctsuv2
@
.
I I
@7 CTSU Driver on r_ctsuvz & Add SCI UART Driver
for moniter of QE
@
.
I I
%1 Add DTC Driver for %1 Add DTC Driver for
Transmissicn Reception
[Recommended but [Recommended but
optional] opticnal]
-I Mew > < Transfer Driver on r_dtc
£

Figure 2-11. Add DTC Driver for Transmission

6. Click on Add DTC Driver for Reception to select the New > Transfer Driver on r_dtc to add the DTC
driver for Reception.

HAL/Common Stacks

& | Mew Stack >

‘I Driver on

®

4% Cap Touch Framework on sf_touch_ctsuv2

E’;{? CTSU Driver on r_ctsuvz

®

% Add SCI UART Driver
for menitor of QE

4 g_transfer0 Transfer
Driver on r_dtc CTSU
WRITE

%1 Add DTC Driver for
Reception
[Recommended but
optional]

e

» < Transfer Driver on r_dtc

7. Click on the

0

Content

Figure 2-12. Add DTC Driver for Reception

button to generate the source files.
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Renesas Synergy™ Platform QE for Capacitive Touch for e? studio Quick Start Guide

3. Configuration for CapTouch Main

3.1 Executing the "Select a Project™

1. From the menu of e? studio, select Renesas Views > Renesas QE > CapTouch Main (QE) to open the
main perspective for configuring capacitive touch to the project.

Q workspace - synergy_CapTouch/configuration.xml - & studio

File Edit Mavigate Search ProjecRun Window Help

oy OO ; ET—
Debug ¥
} } =4
M M e v | — Partner 05 >
I Praoject Explorer &3 = Renezas QF > I t} CapTouch Gesture Monitor (QF)
= <—E.> i Solution Toolkit ¥ b CapTouch Board Monitor (QE)
v I synergy_CapTouch [Debug] Tracing > i
% :;lu‘jes *  Renesas Software Installer b CapTouch Main [QE) 3]
(3 synergy = e Caplouch Multi Status Chart (QE)
g ipt v kBT Common b CapTouch Parameters (QE)
f(__-b senp £ & g_frni FMI Driver on r{
= synergy_cfg 48 g_cge CGC Driveronr, b CapTouch Status Chart (QE)

4% cenfigurationxml
R7FS5DATE3ADTCFC. pincfg
53D9-PK.pincfg

% g_elc ELC Driver on r_e 3%
47 g_ioport /0 Port Driver on r_ioport
-8 Cap Touch Framework on sf_touch_ctsuv2

Measuring Current Consumption (QE)

i) [

Figure 3-1. Open CapTouch Main (QE)

2. Inthe CapTouch Main (QE) pane, select the project to configure the Touch interface for by using the
pull-down tab and selecting the Synergy_CapTouch project as shown below.

1,"'0:3 [synergy_CapTouch] Synergy Configuration _ =0
Waorkflow Diagram
1. Preparation &) 2. Tuning @) 3. Coding 4. Monitoring &

Prepare a project that uses tha touch QE will automatically parform tuning Implement a program using the touch You can check a behavior of teuch

interfaces. processing for each touch sensor. interfaces. interfaces and make fine adjustments.
To Select a Project To Connect Target Board To Show Code To Launch Debug (via Emulator)
Select the target project. Connect your target board and PC via Implemant a program that periodically Launch debugging for your target
an emulator. scans the status of the touch senser in project and execute the program.
v the main() function
To Start Tuning

Follow instructions in the dialog. Show Sample

elect or create a touch Interface
configuration.

To Connect UART
Enable a monitoring function via serial
communication, if you do not use an

Start Tuning

[JEnable advanced tuning

emulater,
’ To Output Parameter Files } ) Baud rate 115200
Qutput parameter files from a tuning
Aadify - I
Modify Configuration resuilt. Port Auto v
Output Parameter Files e
[ Specify an output folder
[[] Use an external trigger To Enable Monitorin
Show menitoring views and enable a
[Juse diagnostic code menitoring function.
Use API compatibility mode
Show Views
< >
Tuning  Gesture
Touch I/F Configuration: <Not Selected>
Method Kind MName Touch Sensor Parasitic Capacitance[pF]  Sensor Drive Pulse Frequency[MHz]  Thresheld  Scan Time[ms]  Owverflow

Figure 3-2. Select Project
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Mar.14.22

Re Page 9 of 31
RENESAS
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3.2 Executing the "Preparing a Configuration”
1.

configuration.

Create a new Touch configuration by using the lower pull-down and selecting Create a new

in:; [synergy_CapTouch] Synergy Configuration
Workflow Diagram

processing for each touch sensor. interfaces.

To Select a Project

synergy_CapTouch

v the main() function.
To Start Tuning
Follow i i in the dial
ollow instructions in the dialog. Show Sample
To Prepare a Configuration .
Select or create a touch interface Start Tuning
configuration,
[ Enable advanced tuning
v

}

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

}

Create a new configuration

Output Parameter Files
[]Specify an output folder
[[]Use an external trigger
[[] Use diagnostic code

Use AP| compatibility mode

Implement a program wsing the touch

l'o Select a Prc To Connect Target Board To Show Code
Select the target project Connect your target board and PC via Implemant a program that periadically
an emulator.

scans the status of the touch sensor in

§ =08
1. Preparation e 2. Tuning A 3. Coding 4. Monitoring A
i 2 2
Prepare a project that uses the touch QE will automatically perferm tuning
interfaces.

You can check a behavior of touch
interfaces and make fine adjustments.

To Launch Debug (via Emulator)
Launch debugging for your target
praject and exscute the program.

To Connect UART
Enable a monitoring function via serial
communication, if you do not use an

emulator.
} Baud rate 115200
Part. Aute ~
Connect

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

Show Views
£ »
Tuning  Gesture
Touch I/F Configuration: <Not Selected=>
Method Kind Mame Touch Sensor  Parasitic Capacitance[pF] Sensor Drive Pulse Frequency[MHz]  Threshold  Scan Time[ms]  Overflow

Figure 3-3. Create a new configuration
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Renesas Synergy™ Platform
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2. Add Slider (vertical) to the canvas:

A. Selecting the Slider (vertical) menu item from the right-hand side and moving the mouse onto the

canvas.

B. Click the left-hand mouse button to drop the Slider icon. Do this once to add one slider.

C. Press the ESC key to exit once the slider are added.

& Create Configuration of Touch Interfaces

File Name of Touch I/F:

synergy_CapTouch

Setup Configuration

Import / Re-edit

Description:

Slicder00

Setting

Setup Touch |/F Setup Resistance Value Clear Assigned TSx

€3 There are some problems with setting.

Touch IFF
Capacitance Type
Self Capacitance v

Button
Slider (horizontal)
Wheel
Key pad
3D Gesture (Al)
Touch pad
Shield Pin
TC Pin
Capacitance Sensor
Current Sensor

Diagnosis Pin

Remove Touch I/F

Cancel Help

Figure 3-4. Create New Touch Slider
3. Add 2 capacitive touch buttons (capacitive button) to the canvas by:

A. Selecting the Button menu item from the right-hand side and moving the mouse onto the canvas.
B. Click the left-hand mouse button to drop the button icon. Do this two times to add two buttons.

C. Press the ESC key to exit once the two buttons are added.

{8 Create Configuration of Touch Interfaces

File Name of Touch I/F: synergy_CapTouch Setup Configuration

Description:

Sliderdd Button(d

Button(1

Setting

Setup Touch I/F Setup Resistance Value Clear Assigned TSx

€3 There are some problems with setting.

Import / Re-edit

Touch I/F
Capacitance Type

Self Capacitance v

Slider (horizontal)
Slider (vertical)
Wheel
Key pad
3D Gesture (Al)
Touch pad
Shield Pin
TC Pin
Capacitance Sensor
Current Senser

Diagnosis Pin

Remove Touch I/F

Cancel Help

Figure 3-5. Create New Touch Button
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Renesas Synergy™ Platform QE for Capacitive Touch for e? studio Quick Start Guide

4. Hardware port assignments.

Note: Table 1 is created based on the following reference materials. For settings for step 5 and later,
see Table 1.

Reference material :

— section 1.7, Pin Lists of S5D9 Microcontroller Group User's Manual.
— section 4.8, Capacitive Touch Interface of Promotion Kit S56D9 (PK-S5D9) User's Manual.

Table 1. Hardware port assignments

CTSUO PORT CAPACITIVE TOUCH
TSCAP P205 -

TS00 P204 S1-1

TS01 P206 S3-1

TS02 P207 S52-5

TS04 P408 S2-4

TS05 P409 S2-3

TS10 P414 S52-2

TS11 P415 S2-1

5. Setup capacitive button:
A. Double click on Button00 icon.
B. Rename Button00 to S3 for using S3 Touch Switch on PK-S5D9.
C. Using the pull-down and select TS01 as the MCU sensor to assign to this button.

|
| File Name of Touch I/F: synergy_CapTouch Setup Configuration Import / Re-edit
Description:
Touch I/F
Capacitance Type |
| Self Capacitance v
Button
Slider (horizontal)
Sliderbo Buttono0 {8 Setup Touch Interface X
Slider (vertical)
Button(sel
L Wheel
Name s =
Buttond] ouch Sen Resistance[ohm] . ‘
utton0 3D Gesture (A
TS01 w |60 M e
Touch pad
Shield Pin
TC Pin
Capacitance Sensor
Current Sensor
Diagnosis Pin
S Remove Touch I/F
Setup Touch I/F Setup Resistance Value Clear Assigned TSx
€3 There are some problems with setting.

Figure 3-6. Setup Touch Sensor to Button00

R20AN0631EJ0110 Rev.1.10 Page 12 of 31
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QE for Capacitive Touch for e? studio Quick Start Guide

D. Double click on Button01 icon.
E. Rename Button01 to S1 for using S1 Touch Switch on PK-S5D9.
F. Using the pull-down and select TS00 as the MCU sensor to assign to this button.

File Name of Touch /F: synergy_CapTouch Setup Configuration
Description:
Sliderd0 ) &) Setup Touch Interface hd
01 Button(self)
N Name s
. Touch Sensor Resistance[ohm]
Button0]
TS00 560
’: Cancel Help
Setting

Setup Touch I/F

Setup Resistance Value

€3 There are some problems with setting.

Clear Assigned TSx

Touch I/F

Import / Re-edit

Capacitance Type
Self Capacitance v
Button
Slider (herizontal)
Slider (vertical)
Wheel
Key pad
3D Gesture (Al)
Touch pad
Shicld Pin
TC Pin
Capacitance Sensor
Current Sensor

Diagnosis Pin

Remove Touch I/F

Cancel

Figure 3-7. Setup Touch Sensor to Button01

6. Setup capacitive touch slider:

A

B.
C.
D

to this slider.

Double click on Slider00 icon.
Rename Slider00 to S2.

Select Number of Touch Sensor 5.
Using the pull-down and select TS02, TS04, TS05, TS10, and TS11 as the MCU sensors to assign

File Name of Touch I/F: synergy_CapTouch Setup Configuration
Description:
3 Setup Touch Interface b e
Slider
Slider00 53 Name
Number of Touch Sensor
TS01
Touch Sensor Resistancelohm]
TS02 560
. TS0 560
05 560
TS10 560
00 Ts11 ) 560 v
Reverse
o
Setting

Setup Touch I/F

Setup Resistance Value

€3 There are some problems with setting.

Clear Assigned Tsx

Import / Re-edit

Touch I/F
Capacitance Type
Self Capacitance v
Button
Slider (herizental)
Slider (vertical)
Wheel
Key pad
3D Gesture (Al)
Touch pad
Shield Pin
TC Pin
Capacitance Sensor
Current Sensor

Diagnosis Pin

Remove Touch I/F

Cancel Help

Figure 3-8. Setup Touch Sensor to Slider00
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7. All sensor settings change icon to green, the warning "There are some problems with setting.”
disappears.

Click Create button to set up the Touch Interface.

Setting

Setup Touch I/F Setup Resistance Value Clear Assigned TSx

I €3 There are scme problems with setting,

{8 Create Configuration of Touch Interfaces X
File Name of Touch I/F: synergy_CapTouch Setup Configuration Import / Re-edit

Description: 11

Touch I/F
Capacitance Type

Self Capacitance v

Slider (horizontal)

52 53
Slider (vertical)
511
TS01 Wheel
T510
Key pad
T505
51 3D Gesture (Al)
T504
Ay TS00 Touch pad
Shield Pin
TC Pin
Capacitance Sensor
Current Sensor
Diagnosis Pin
Sy Remove Touch I/F
Setup Touch I/F Setup Resistance Vj Clear Assigned Tox

Figure 3-9. Create New Touch Interface

R20AN0631EJ0110 Rev.1.10 Page 14 of 31
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8. The CapTouch Main (QE) window will now display the configuration of the touch interface in the main
view pane.

48t [synergy_CapTouch] Synergy Configuration e CapTouch Main (QF) X g = 8

Worldlow Diagram

1. Preparation 2. Tuning & 3. Coding 4. Monitoring &

Prepare a project that uses the touch QE will automatically perform tuning Implement a program wsing the touch You can check a behavior of touch

interfaces. processing for each touch sensor, interfaces. interfaces and make fine adjustments.
To Select a Project To Connect Target Board To Show Code To Launch Debug (via Emulator,

Select the target project.

Connect your target board and PC via
an emulator.

Implement a program that perlodically
scans the status of the touch sensor in
the main(} function

Launch debugging for your target
project and execute the program.

nergy_CapTouch B
et M To Start Tuning
Follow instructions in the dialog. S
To Prepare a Configuration
Select or ereate a touch Interface
configuration,

To Connect UART
Enable a monitering function via serial
communication, if you do net use an

Start Tuning

[1Enable advanced tuning

emulator,
PETLEPEEIET i ’ To Output Parameter Files ) Baud rate | 115200
QOutput parameter files from a tuning
Modify Configuration result Port Auto -
Qutput Parameter Files e
[ Specify an output folder
[[JUse an external trigger To Enable Monitorin,
Show monitoring views and enable a
[[JUse diagnestic code monitoring function,
Use APl compatibility mode
Show Views
< >
A, )
Tuning  Gesture
Touch I/F Configuration: synergy_CapTouch
Method  Kind Mame Touch Sensor Parasitic Capacitance[pF] Sensor Drive Pulse Frequency[MHz]  Threshold  Scan Time[ms]  Owverflow
configdl  Slider 52 Ts02, T504, T505, 7510, TS11 - None
configdl  Slider T3 (52) T502
configdl  Slider TS (52) T504
configdl  Slider TS (52) T505
configdl  Slider TS (52) T510
configdl  Slider TS (52) 1
configdl Buttoniself) 53 T501 MNone
configdl Buttoniself) 51 T500 MNone

Figure 3-10. Main View Pane Displays the Touch Configuration

4. Connecting PC and PK-S5D9 Board

The picture below shows the connection between the host PC and the PK-S5D9 board.
Setting to jumper J1 is in position 1-2 (default), the MCU boots in normal mode (from its ROM).
Connecting the USB cable, USB port J19 for power supply and J-Link OB.

J1is in position 1-2

Figure 4-1. PK-S5D9 Board Connection

R20ANO0631EJ0110
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5. Tuning on CapTouch Main

5.1 Executing the "Start Tuning"
1. To start the automatic tuning process, click the button Start Tuning in the CapTouch Main (QE).

[£] main.c

E ctsu_fn_int() at tuning_ctsu.c:736 Ox 1ffe10ba

8% [synergy_CapTouch] Synergy Configuration ‘e CapTouch Main (QF) x FREEEhtlEEl T

‘Workflow Diagram

1. Preparation [ 3. Coding 4. Monitoring =

2. Tuning =)
=
You can check a behavior of touch

Prepare a project that uses the touch
interfaces and make fine adjustments.

interfaces.

QE will automatically parform tuning
processing for each touch sensor,

Implement a program using the tauch
interfaces,

To Select a Project
Select the target project.

To Connect Target Board
Connect your target board and PC via
an emulator.

To Show Code

Implement a program that periodically
scans the status of the touch sensor in
the main(} function.

To Launch Debug (via Emulator)
Launch debugging for your target
project and execute the program.

synergy_CapTouch
EEER v To Start Tuning
Follow i :tions in the dialog.
allow instructions in the dialog. Show Sample
To Prepare a Configuration
Select or craate a touch interface I| Start Tuning I %unwon via serial

configuration communication, if you do not use an

emulator,
’ Baud rate 115200

result.
Port Aute v

[[]Enable advanced tuning

synergy_CapTouch tifcfg v } To Output Parameter Files ’

Qutput parameter files from a tuning
Maodify Configuration

Output Parameter Files Connect

[]Specify an output folder

[JUse an external trigger To Enable Monitoring

Show monitoring views and enable a

[] Use diagnostic code monitoring function,

Use APl compatibility mode

Show Views

Figure 5-1. Select a “Start Tuning”

2. Atthe start of the first debug session, e? studio may display a message indicating that is will switch to the
Debug perspective. Click the Remember my decision check box and Switch to continue the Debug
process and the QE for Capacitive Touch automatic tuning.

Q Confirm 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?

Remember my decision

T

Figure 5-2. Switch Perspective

3. The QE for Capacitive Touch automatic tuning will now begin. Please read the tuning dialog windows
carefully as they will guide you through the tuning process. An example screen is shown below.
Typically, no interaction is required during the initial tuning process steps.

8

1/8: QE is beginning the tuning process.
During the tuning process, please do not touch the sensars on the target board
until instructed by the QE Tuning Program.

Help

Cancel

Figure 5-3. Tuning Dialog Window

R20ANO0631EJ0110 Rev.1.10
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4. After several automated steps, you will arrive at the dialog box with information like what is shown below.
This is the Touch sensitivity measurement step of the tuning process. Press using normal Touch
pressure on the sensor being indicated in the dialog box (S1, TS00). When you press, the bar graph will
increase to the right and the Touch counts go numerically up. While holding that pressure, press any key
on the PC keyboard to accept the measurement.

Q Automatic Tuning Processing

5/8: QE will now measure touch sensitivity for (51, 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.

51, TSO0 @ config01: 16365

Figure 5-4. Measure Touch Button S$1

5. Repeat the process for capacitive button S3 and TS01.

ﬁ Automatic Tuning Processing

6/8: QE will now measure touch sensitivity for (S3, TS01 @ 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.

S3, TS01 @ config01: 16356

Figure 5-5. Measure Touch Button S3

6. Next, we will adjust the slider. Move your finger across the slider 3-4 times. After that, press any key on
the PC keyboard to accept the measurement.

Q Autormatic Tuning Processing

7/8: QE will now measure touch sensitivity for all sliders in this configuration

(config01) on the target board.
Please move your finger across all of the slider sensors 3-4 times using normal

touch pressure. When complete, press any key on the PC keyboard to complete
the sensitivity measurement.

Figure 5-6. Repeat Measurement 3 Times

R20AN0631EJ0110 Rev.1.10 Page 17 of 31
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7. Once complete, you will see a screen like what is shown below. This is the detection threshold that is
used by the middleware to determine if a Touch event has occurred.

Q Automatic Tuning Processing x

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

Select thetarget Method  Kind MName Touch Sensor Threshold | Overflow  Warning / Error
OJ configdl  Slider 52 TS02, TS04, TS05, T510, TS11| 773

] configd1  Button 53 T501 940

O configdl  Button 51 TS00 1024

Retry | Continue the Tuning Process

Figure 5-7. Threshold for Touch Event

8. Click the Continue the Tuning Process button in the dialog box shown. This will exit the tuning process
and disconnect from the Debug session on the target. You should return to the default CapTouch Main
(QE) screen in the e? studio IDE.

Q 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.

Selectthetarget Method  Kind Mame Touch Sensor Thresheld  Overflow  Warning / Error
] configdl  Slider 52 Ts02, Ts04, TS03, T310, TS11 773

J configdl  Button 53 TS01 940

O configdl Button 51 TS00 1024

Retry I Continue the Tuning Process I

Figure 5-8. Select a “Continue the Tuning Process”
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9. After the tuning process is completed, the default view of the CapTouch Main (QE) presented here will
be the results of the tuning process for the sensors in the configuration. This gives the user a quick way
to examine the tuning results.

453 [synergy_CapTouch] Synergy Configuration e Cap LYUE (el M [c) startup_S5D9.c [€] main.c [€] ctsu_fn_int{) at tuning_ctsu.c:736 Ox 1ffe10 = O

¥ §

Workflow Diagram -
1. Preparation 2. Tuning &) 3. Coding 4. Monitoring &

You can check a behavior of touch

Prepare a project that uses the touch
interfaces.

To Select a Project

Select the target project.

QE will automatically perform tuning
processing for each teuch sensor.

To Connect Target Board

ur target board and PC via
an emulator.

Implement a program using the touch
interfaces.

To Show Code

Implement a program that periodically
scans the status of the touch senser in

interfaces and make fine adjustments.

To Launch Debug (via Emulator,
Launch debugging for your target
project and execute the program.

ST AT the main(} function

i M To Start Tuning

Foll he dialog.
ollow instructions in the dialog. Show Sample

To Prepare a Configuration

Select or create a touch interface

configuration.

To Connect UART
Enable a monitering function via serial
communication, if you do not use an

emulator.
} } Baud rate | 113200

Start Tuning
[]Enable advanced tuning

To Output Parameter Files

synergy_CapTouch.tifcfg v ’
Qutput parameter files from a tuning

Medify Configuration result. Port Auto v
Qutput Parameter Files e
[ Specify an output folder
[[]Use an extemal trigger To Enable Monitorin
. Show menitoring views and enable a
[[Juse diagnostic code manitoring function.
Use APl compatibility mode
Show Views
v
< >
- \
Tuning  Gesture
Touch I/F Configuration: synergy_CapTouch

Method  Kind Mame Touch Sensor Parasitic Capacitance[pF] Sensor Drive Pulse Frequency[MHz]  Threshold  Scan Time[ms]  Overflow
configll  Slider 52 TS02, TS04, TS05, TS10, 511 - - 773 - None
config0l  Slider TS (52) Ts02 17.587 0.943 (BASE: 1.0) - 0.592 -
configll  Slider TS (52) Ts504 19.338 0.943 (BASE: 1.0) - 0.592 -
config01  Slider TS (52) Ts05 24104 0.943 (BASE: 1.0) - 0.592 -
configll  Slider TS (52} T510 21.267 0.943 (BASE: 1.0) - 0.592 -
configdl  Slider TS (52) 511 20,525 0.843 (BASE: 1.0) - 0.592 -
config0l Butten(self) 53 TS0 17.593 1.768 (BASE: 1.875) 940 0.5%4 None
configll  Button(self) 51 TS00 17.657 1.768 (BASE: 1.875) 1024 0.594 MNone

Figure 5-9. Tuning Result
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5.2 Executing the "Output Parameter Files"

1. Output the tuning parameter files. Click the button Output Parameter Files.

1:5:? [synergy_CapTouch] Synergy Configuration ‘e CapTouch Main (QE} X E startup_S5D%.c [€ main.c

ctsu_fn_int()} at tuning_ctsu.c:736 Ox1ffe10 H
]
Waorlkflow Diagram
1. Preparation a 2. Tuning e 3. Coding 4. Monitoring =
= L £
Prepare a project that uses the touch QE will automatically perform tuning Implement a program using the touch You can check a behavior of touch
interfaces. processing for each touch sensor. interfaces.

interfaces and make fine adjustments.

To Select a Project To Connect Target Board
Select the target project.

To Show Code
Connect your target board and PC via

To Launch Debug (via Emulator)

Implement a program that periadically Launch debugging for your target
an emulator. scans the status of the touch sensor in project and execute the program.
synergy_CapTouch v ——— the main() function.
To Start Tuning
Foll stions in the dialog.
ollow instructions in the dialog. Show Sample
To Prepare a Configuration T
! Start Tunin o Connect UART
SRIGE:[ orereatea touch interface 9 Enable a monitoring function via serial
configuration. [ R framitry communication, if you do not use an
emulator.
SypESanlaic iy A4 ’ To Output Parameter Files ) Baud rate | 115200
Output parameter files from a tuning
Medify Configuration result Port Auto v
I| Qutput Parameter Files |I Connect

[ Specify an output folder

[[] Use an external trigger

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

[Juse diagnostic code

Use APl compatibility mode

Show Views

Figure 5-10. Output Parameter Files

2. Look at the Project Explorer window and you will see that files have been added. These contain the
needed tuning information to enable Touch detection using.

RN N
v IS synergy_CapTouch [Debug]
ﬁ? Binaries
[ Includes
v £ gen
[ qe_touch_config.c
[K ge_touch_config.h
[K ge_touch_define.h
= src
2 synergy
(= Debug
= QE-Touch
(= script
(= synergy_cfg
{5t configurationaeml
=| RTFS3DSTE3ANTCFC. pincfg
53D9-PK.pincfg
synergy_CapTouch Debug.jlink
synergy_CapTouch Debug.launch
= synergy_cfg.bet
(7 Developer Assistance

B Console 532

(QE for Capacitive Touch
2922/83/83 11:15:87

S Rl R M B~ = 0O

A~
Succeeded to output the parameter files.
C:/Synergy/workspace/synergy_CapTouch/qe_gen/qe_touch_define.h
C:/synergy/workspace/synergy_CapTouch/gqe_gen/qe_touch_cenfig.h
C:/Synergy/workspace/synergy_CapTouch/qe_gen/qe_touch_config.c v

Figure 5-11. Created Output Parameter Files
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6. Coding on CapTouch Main

1. To implement application code to scan and report the state of the touch sensor, click the button Show

Sample in the CapTouch Main (QE) e? studio IDE

485 [synergy_CapTouch) Synergy Configuration b CapTouch Main (QF) 52 | [g startup_S5D9.c [€] main.c [E] ctsu_fn_int() at tuning_ctsu.c:736 Ox 1ffe10ba
Waorlkflow Diagram
1. Preparation aa 2. Tuning a 3. Coding 4. Monitoring S
i) o )
Prepare a project that uses the touch QE will automatically perform tuning Implement a program using the touch You can check a behavior of touch
interfaces. processing for each touch sensor. interfaces. interfaces and make fine adjustments.
To Select a Project To Connect Target Board To Show Code To Launch Debug (via Emulator)
Select the target project Connect your target board and PC via Implement a program that periodically Launch debugging for your target
an emulator. seans the status of the touch sensor in project and execute the program.
ST e e the main{} function.
i M To Start Tuning P .
Follow i 2l he dial
ollow instructions in the dialeg. I‘ Show Sample |I
To Prepare a Configuration T
L Stark Tunin o Connect UART
Sel‘:f"[ G O I i : Enable a monitoring function via serial
configuration. W e communication, if you do not use an
9 emulater.
SinemEapioncbilicly ~ } To Qutput Parameter Files ) Baud rate | 115200
Output parameter files from a tuning
esull.
Moedify Configuration resull Port Auto ©
Qutput Parameter Files e
[ Specify an output folder
[[]Use an external trigger To Enable Monitorin:
. Show monitaring views and enable a
[ Use diagnostic code monitoring function,
Use APl compatibility mede
Show Views

Figure 6-1. Select a “Show Sample”

2. A new menu window will open with shows the sample code in text. Click the button Output to a File.

{&) Show Sample Code X

Sample code of main() function:
I

*

* FILE : ge_sample_main.c
* DATE : 2021-11-17
* DESCRIPTION : Main Program

* MOTE:THIS IS A TYPICAL EXAMPLE.

*

i/
Zinclude "ge_touch_cenfig.h"

#define TOUCH_SCAN_INTERVAL_EXAMPLE (20) /* millisecends */

void ge_touch_main(void);

uintéd_t button_status;

#if (SF_TOUCH_CTSU_CFG_MUM_SLIDERS != 0)

uint16_t slider_position[SF_TOUCH_CTSU_CFG_MUM_SLIDERS];
Zendif

#if (SF_TOUCH_CTSU_CFG_MNUM_WHEELS != 0)

uint16_t wheel_position[SF_TOUCH_CTSU_CFG_MUM_WHEELS];
Zendif

Copy to the Clipboard || Output to a File |I Show the Application Mote

Figure 6-2. Output to a sample code
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3. Created a new project file that describes the sample code. In the Project Explorer window and you will
see that qe_touch_sample.c files have been added.

W T_,-_—‘,:; synergy_CapTouch [Debug]
gt';p‘ Binaries
[ Includes
v 2 ge_gen
[€ ge_touch_config.c
[n] ge_touch_config.h

I [g] qe_touch_sample.cl

2= src
22 synergy

Figure 6-3. Created a ge_touch_sample.c
4. Open the hal_entry.c, add the ge_touch_main() of the sample main program.

I Project Explorer 2 B %S Y § = O {8 [synergy_CapTouch] $3 CapTouch Main (QE Ag] startup_S509.c BB “hal_entry.c X
"T_|'§ synergy_CapTouch [Debug] _.“': H;-‘-._-cn.ll:}' entry fur:cticn =/
4% Binaries #include "hal_data.h
[l Includes
v (£ ge_gen

l extern void gqe_touch_main(void); I
= Ty voLa;

d -

[€ ge_touch_config.c

[ qe_touch_config.h

[ ge_touch_define.h

[2 qe_touch_sample.c
v [ src

qe_touch_main();

A

Figure 6-4. Adding a code

5. Building the code should result in no errors or warnings for this simplified application example.

%o oBam=-aE e -8-=0
COT Build Conscle [synergy_CapTouch]

A

'Invoking: GNU Arm Cross Create Flash Image’
arm-none-eabi-objcopy -0 srec “"synergy CapTouch.elf™
'Invoking: GNU Arm Cross Print Size'
arm-none-eabi-size --format=berkeley "synergy CapTouch.elf”

text data bss dec hex filename

22668 256 74B4  3B328 7678 synergy CapTouch.elf
'Finished building: synergy CapTouch.srec’
'Finished building: synergy CapTouch.siz’

"synergy_CapTouch.srec”

13:43:53 Build Finished.l& errors, @ war‘ningsl (took 8s.618ms)

Figure 6-5. Result in no errors
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7. Debugging

This chapter is debugging on detects the S3 Capacitive Touch Button.
Add a button_status to the watch expression, verify that the detected value is correct.
Step 2-7 to set up Watch Expression, resume in step 8, and detect in step 9.

1. Start a Debug session by clicking the Bug icon in the upper left-hand corner of e2? studio. A Debug

session will commence.
2. Open the qe_touch_sample.c file.

Find the button_status on g_ge_touch_instance_config01.p_api->dataGet() function.
Right-click the button_status, and click the Add Watch Expression....

{8} [synergy_CapTouch] Synergy Configurstion 3 CapTouch Main (QF)

A€ startup_S5D9.c

22 sendif

[ hal_entry.c B qe_touch_samplec X [EREETLRS [E] ctsu_fn_int{) at tuning_ctsu.c:736 Ox1ffe10ba

23 Undo CtrieZ
‘; Revert File
= void qe_touch_main(void) Save Ctrl+§
ssp_err_t err; Open Declaration 3
Open Type Hierarchy F4
/* Open Touch middleware =/ Open Call Hierarchy Ctrl+Alt+H
err = g qe_touch_instance_config@l.p_api->open(g qe_touch_instance configél.p_ctrl, g qe_touch_instance ¢ Quick Outline Culs0
S if (S5P_SUCCESS 1= err)
Quick Type Hierarchy Ctrl+T
while (true) {} Explore Macro Expansion Ctrl+2
Toggle Source/Header Ctrl+Tab
Main loop */ Open With >
= hile (t
vhile (true) Show In Al Shift+ W >
/* for [CONFTGR1] configuration */ e &
err = g_ge_touch_instance_cenfigll.p_api->scansStart(g_ge_touch_instance_configel.p_ctrl); Copy Cirl+C
= if (S5P_SUCCESS 1= err)
R — Paste CtrleV
) while (true) {} Quick Fix Ctrl+1
while (8 == g_ge_touch_flag) {} Source Alt+Shift+S >
g_qe_touch_flag = &; Refactor R
err = e_touch_instance config@l.p api->dataGetfg ge_touch_instance_configl.p ctrl, Dedarations. B
= if (S5P =
{ References >
Search Text >
/* TODO: Add your own cede here.
} Build Selected File(s) Ctrl+ Alt+ Shift+ B
Clean Selected File(s) Ctrl+Alt+Shift+C
/* FIXME: Since this is a temporary process, so re-create a waiting process yourself. =/ - — N
R_BSP_SoftwareDelay (TOUCH_SCAN_INTERVAL_EXAMPLE, BSP_DELAY UNITS_MILLISECONDS); esource Lanfigurations
} Step Inte Selection Ctrl+F5
H
=] Runtoline Ctrl+R
3. Moveto Line
[ Console 52 |44 Registers (i) Debug Shell 57 Problems [ Debugger Console @ Smart Browser  [] Memory ) il
synergy_CepTouch Debug [Rencsas GDE Hardware Debugging] 5V Add Watch Expression...
GDBServer endian : little — =
Target power from emulator : OFf
Starting target connecticn 45 Debug As >
Figure 7-1. Add Watch Expression
3. Click OK.
while (true) {} .
X+ .
} £Y Add Watch Expression x
while (@ == g_qe_touch_flag) {} Ee iont ich
i - ression to watch:
g ge_touch_flag = P
| button_statu |
err = g _qe_touch_instance configBl.p ap Jbutton statushl
if (55P SUCCESS == err)
0 Cancel
/* TODO: Add your own code here. *

Figure 7-2. Add expression to watch

4. button_status in the Expression window list is added.

(%)= Variables ®g Breakpoints Ej Modules 75 Project Explorer [[EERISTIEERUENS Slg® Ever

Expression

Type

Value Address

()= button_status

uinttd t

2436570548560480285 Ox 1ffe03d8 I

gn Add new expression

Figure 7-3. Added in the “Expression window list”
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5. Right-click the button_status, Select to the Real-time Refresh > Real-time Refresh Interval.

(x)= Variables ®g Breakpoints ®E Modules [i5 Project Explorer [EEEISTIELNENS 8l g® Eve
| Expression Type Value Address
Lz button status uint6d_t 2436570548560480285 O 1ffe05d8

Select All Ctrl+A

Copy Expressions Ctrl+C

Remove

ﬁ x (I

Rernove All

Number Format >
Add Expression Group »
Find... Ctrl+F

Show Details As »

oo Add Watch Expression...

Disable

Enable

Edit Watch Expression...
% Add Watchpoint (C/C++)...
&y Cast To Type..

%[1 Display As Array...
i Enable Real-time Refresh
ﬁz Real-time Refresh >| % AddTo Chart
57 Watch ¥ Start Recording...
i Real-time Refresh Interval
Edit Expression Value

Figure 7-4. Select “Real-time Refresh Interval”

6. Setis the Interval-time 100milliseconds. click OK.

{8} Real-time Refresh Interval X

Milliseconds” 100 - I

Figure 7-5. Set “Real-time Refresh Interval”
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7. Right-click the button_status. Select Enable Real-time Refresh.

(%)= Variables ®g Breakpoints B Modules i Project Explorer [EEMSUIELELLEES 3 o® Ever

Type Value Address
(9= button_statu nintRA + IARETNSARGANARNIRS e 1ffed5ds
== AGE NEW &R Select All Ctrl+A

Copy Expressions Ctrl+C

Remaove

% x '|||'.

Remaove All

MNumber Format »
Add Expression Group »
Find... Ctrl+F

Show Details As *

o=

Add Watch Expression...
Disable

Enable

Edit Watch Expression...
Add Watchpoint (C/C++]..
Cast To Type...

é :% el

Di_splav As Array...

Enable Real-time Refresh

v

Real-time Refresh >
Y Watch

Figure 7-6. Enable Real-time Refresh

8. Click the Resume button located approximately in the middle of the e? studio menu bar to continue code
execution.

{8 workspace - synergy_CapTouch/synergy/ssp/sre/bsp/cmsis/Device/RENESAS,/S5Dg/Scurce/startup_SsDa.c - e* studic

File Edit Source Refactor Navigate Search Project RenesasViews Run Window Help

4 Debug €% syneray.CapTouch Debug =k | ®- K- & (R ST B[ H-Q-ik-T RewiBigimmy-[d

Figure 7-7. Click the “Resume”

9. Press S3 on the board, which was configured as S3 in section 3.2. When pressed, a “2” will appear for
the capacitive button in the Expressions window, indicating a binary indication of touch.

{x)= Vanables ®g Breakpoints B Modules [ Project Explorer [ERRISWIESRLEES 8 o® Eve

Expression Type Value Address

#f button_status uintéd t | 2 | ox1ffe03d8
ob Add new expression

Figure 7-8. See S3 values
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8. Monitoring on CapTouch Main

This chapter is monitoring on detects capacitive button S3.

Monitor detailed values for The Capacitive Touch Interface using the Monitoring feature.

8.1 Monitoring on detects capacitive button

S3

Monitors the detection status of the Capacitive Touch Interface.

1. Open the Monitoring view from Show Views of CapTo

uch Main (QE).

To Select a Project
Select the target project.

To Connect Target Board
Cennect your target board and PC via
an emulator.

synergy_CapTouch .
e To Start Tuning

Follow instructions in the dialog.

To Prepare a Configuration
Selact or create a touch interface
configuration,

Start Tuning

[ Enable advanced tuning
synergy_CapTouch.tifcfg v }

}

To Qutput Parameter Files
Qutput parameter files from a tuning

Madify Configuration result.

Output Parameter Files
[ 5pecify an output folder
[ Use an external trigger
[] Use diagnostic code

Use AP| compatibility mede

To Show Code

Implement a program that perlodically
scans the status of the teuch sensor In
the main(} function.

Show Sample

48% [synergy_CapTouch ‘e CapTouch Main (Q X BESIEClITLin:Td ) hal_entry.c €] ge_touch_sample.c €] main.c [] ctsu_fn_int{) at t =
)
Workflow Diagram
1. Preparation FE= 2. Tuning e 3. Coding 4. Monitoring =
\) L 3
Prepare a project that uses the touch QE will automatically perform tuning Implement a program using the touch You can check a behavior of touch
interfaces. processing for each touch sensor, interfaces, interfaces and make fine adjustments.

To Launch Debug (via Emulator)
Launch debugging for your target
project and execute the program.

To Connect UART
Enable a monitoring function via serial
communication, if you do not use an

emulator.
) Baud rate | 115200
Port Aute v
Connect

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

I Show Views I

Figure 8-1.

Select “Show Views”

Board Monitor (QE) pane appear like the image below.

It may be necessary to drag the pane up for better viewing, however you should see the CapTouch

§ =0
)

bCapTouch Board Monitor (QE) &% =
Enable Monitoring | Menitoring: Disabled, Communication Status: Connecting via OCD emulator
Touch I/F: v
4 )
52 53
51
& S
<

Figure 8-2. CapTouch Board Monitor (QE) window
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3. Click the Enable Monitoring button. The dialog text will change to Monitoring: Enabled.

‘e CapTouch Board Monitor (QF) X C | R R & =0

:Enable Monitoring § Monitering: Enabled, Communication Status: Connecting via OCD emulator

Touch I/F:

52 53

51

Figure 8-3. Enable Monitoring

4. Touch the capacitive button S3 on the PK-S5D9 board. The CapTouch Board Monitor (QE) will show a
touch with a finger image on the button like the below image.

‘e CapTouch Board Monitor (QE) X

L R RE§=0

Monitoring: Enabled, Communication Status: Connecting via OCD emulator

Touch I/F:

v

52 53

Figure 8-4. Show a touch with a finger image

5. To see a graphical representation of the ‘touch counts’ from the board, use the CapTouch Status Chart
(QE). Using the pulldown, select “S3 @ config01”.

S_') CapTouch Main ( E startup_S5D9.c

(€] hal_entry.c || ge_touch_sample g main.c | ‘e CapTouch Status X ctsu_fn_int{) a > =

1

B b §

Touch IfF;I 53 @ configll v I|:| Sync a selection

I/F Type: Button(self), Channel(s): TS01

Count Value: ReferenceValue: | 16605 | Threshold: | 940 | Difference:
Start Data Collection

NoiseNTE [ | AversgeNTE | | Minimum: | | Maximum: [

Noise [T: [ | aversgern | | signat: | | snie: ]

Figure 8-5. Select “S3 @ config01”
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6. The graph will begin to display running values. Capacitive button S3 on the board and you should see
the "touch counts" show as a step change on the running graph. The GREEN line is the touch
"Threshold", which the middleware uses to determine whether a button is actuated/touched. The RED
BELT at the bottom of the graph is a visual indication to the user that the "touch counts" have crossed

above the threshold and a touch is detected.

i8¢ [synergy_CapTouch] Synergy Configuration S:‘:} CapTouch Main (QF) ig] startup_S5D8.c

Touch I/F: |53 @ configd1 v | []Sync a selection

I/F Type: Button(self), Channel(s): T301

‘e CapTouch Status Chart (QF) X

Count Value: Reference Value: | 16612 | Threshold: | 240 | Difference:
Start Data Collection

Noise[NT: [ | AverageINTE: | | Minimum: | | Maximum: [ ]

Noise [T]: [ ] aveagerm: | | signat | | sn: [ ]

lg] hal_entry.c

Figure 8-6. Display Running Values for Capacitive Button S3 on the Board
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8.2 Displaying and measuring standard deviation
This setting should only be set when displaying and measuring standard deviation.
Also, if the measured standard deviation is unexpected value, re-tune from Chapter 5.1.

1. Next, measure standard deviation. Click the Start Data Collection button. Don’t touch the electrode as
this will collect data of touch-off state. The green bar is the data collection rate. When the green bar goes
all the way to the right, the data collection of touch-off state is complete.

Touch I/F: |53 @ config0l v | Sync a selection
I/F Type: Button(self), Channel(s): TS01
Count Value: IW‘ Reference Value: Threshold: Difference:
I Start Data Collection I
Moise [NT]: Average [NT]: I:I Minimum: I:I Maximum: I:I
Noise [T]: I:I Average [T]: l:l Signal: l:l SNR: l:l

Figure 8-7. Touch-off Start Data Collection
2. Click the Stop Data Collection button, when the green bar goes all the way to the right.

Touch I/F: |53 @ configOl v | [ Sync a selection

I/F Type: Button(self), Channel(s): T501

I

Count Value: 15427 | Reference Value: 15429 | Threshold: 627 | Difference:

11| Average [NT]: 15423 | Minimum: 15393 | Maximum:
SMR:

Moise [MT]:

Moise [T]: l:l Average [T]:

I’
I’
I’

Signal:

Figure 8-8. Touch-off Stop Data Collection

3. Next, Touch the electrode as this will collect data of touch-on state. Click the Start Data Collection
button while touching the electrode.

Touch I/F: |53 @ config01 w | [ Sync a selection
I/F Type: Button(self), Channel(s): TSO1
Count Value: ’W‘ Reference Value: 15429 | Threshold: 627 | Difference:
| stort Data Collection ||
Moise [NT]: 11| Average [NT]: 15423 | Minimum: 15393 | Maximum:

Moise [T]: l:l Average [T]: SMR:

I

I
I
Is

Signal:

Figure 8-9. Touch-on Start Data Collection

4. Click the Stop Data Collection button, when the green bar goes all the way to the right. The SNR is
displayed when data collection is complete.

Touch I/F: |53 @ config01 v | [Sync a selection

I/F Type: Button(self), Channel(s): T501

16619 | Reference Value: 15425 | Threshold: m Difference: 1124

Count Value:

Stop Data Collection

Moise [NT]: 11| Average [NT]: Minimum: Maximum: 15462
Moise [T]: Average [T]: Signal: SMR: [ 17

—J

Figure 8-10. Touch-on Stop Data Collection
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Website and Support

Visit the following URLSs to learn about key elements of the Synergy Platform, download components and

related documentation, and get support.

Synergy Platform MCUs
Synergy Software Package
Software add-ons
SSP Components
MCU Components
Kits

Synergy Solutions Gallery:
Partner projects
Application projects

Self-service support resources:
Knowledgebase
Forums
Training
Videos
Chat and web ticket

www.renesas.com/renesas-synergy-platform-mcus
www.renesas.com/synergy/ssp
www.renesas.com/synergy/addons
www.renesas.com/synergy/ssp-components
www.renesas.com/synergy/renesas-synergy-platform-mcus
www.renesas.com/synergy/kits

www.renesas.com/synergy/partnerprojects
www.renesas.com/synergy/applicationprojects

www.renesas.com/synergy/knowledgebase
www.renesas.com/synergy/forum
www.renesas.com/synergy/training
www.renesas.com/synergy/videos
www.renesas.com/synergy/resourcelibrary
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https://www.renesas.com/products/microcontrollers-microprocessors/renesas-synergy-platform-mcus
http://www.renesas.com/synergy/ssp
http://www.renesas.com/synergy/addons
https://www.renesas.com/products/microcontrollers-microprocessors/renesas-synergy-platform-mcus/ssp-components
https://www.renesas.com/products/microcontrollers-microprocessors/renesas-synergy-platform-mcus/components-synergy-mcus
http://www.renesas.com/synergy/kits
https://www.renesas.com/synergy/partnerprojects
https://www.renesas.com/support/document-search?title=&doc_file_all_types%5BSample+Code%5D=Sample+Code&doc_category_tier_1=467666&doc_category_tier_2=469306&doc_category_tier_3=&doc_category_tier_4=&doc_part_numbers=&sort_order=DESC&sort_by=field_document_revision_date
http://www.renesas.com/synergy/knowledgebase
http://www.renesas.com/synergy/forum
http://www.renesas.com/synergy/training
http://www.renesas.com/synergy/videos
http://www.renesas.com/synergy/resourcelibrary
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General Precautions in the Handling of Microprocessing Unit and Microcontroller
Unit Products

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

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

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

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

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

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

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

become possible.
5. Clock signals

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

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

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

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

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

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

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

system-evaluation test for the given product.



Notice

1.

10.

11.

12.

13.
14.

(Note1)

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

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

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

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

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

(Note2)

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

www.renesas.com

Trademarks

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

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

(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/.

© 2022 Renesas Electronics Corporation. All rights reserved.
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