ENESAS Application Note

Renesas Synergy™ Platform

CTSU Slider Example on DK-S5124

Introduction

The Capacitive Touch Sensing Unit (CTSU) application note demonstrates the slider and button functionality
on Renesas Synergy ™ MCU Groups, and uses the DK-S124 2.0, v3.0 and V3.1 as examples. It covers how
to bring up the CTSU slider functionality using the CTSU framework on Synergy Software Platform (SSP)
v1.6.0 or later.

Prerequisites

You should have some experience with either the Synergy e? studio or the IAR Embedded Workbench® for
Renesas Synergy ™ (IAR EW for Synergy), Integrated Solutions Development Environment (ISDE). The
program may be compiled and run using either tool chain. Y ou should also be familiar with the SSP and its
concepts, such as frameworks, callback functions and APIs. For a conceptual oveniew, see SSP
Architecture, in the SSP User's Manual.

Before you use this application note, you may want to build and run the Blinky projectin your board’s Quick
Start Guide. By doing so, you will become familiar with building and running SSP applications while ensuring
the debug connection to your board is functioning properly.

It should take about two hours to complete the topics below and bring up the sample project.

e SSP capacitive touch framework overview
o CTSU application configuration data overview
e Procedure to recreate the sample project:
— Generating a new project with no RTOS included.
— Creating the CTSU thread.
— Creating the CTSU slider framework.
— Creating the CTSU button framework.
— Copying over the CTSU configuration files.
— Creating the callback function.

Required Resources
To build and run the application, you will need:

e A Synergy DK-S124 2.0 or later MCU kit

e SSPV1.6.0orlater

e e?studioVv7.3.0 or later

¢ |IAREW for Synergy v8.23.3 with SSC v7.3.0 or later

You can download the required Renesas software from the Renesas Synergy Gallery
(https://www.renesas.com/us/en/products/synergy/software. html).
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1. CTSUOverview

The Capacitive Touch Sensing Unit (CTSU) measures the electrostatic capacitance of a touch sensor.
Changes in electrostatic capacitance are determined by software that enables the CTSU to detect whether a
finger is in contact with the touch sensor. Electrostatic capacitance is detected by self-capacitance and
mutual capacitance methods. This application note uses the self-capacitance single-scan mode for the slider
and button functionality.

The following table summarizes the CTSU specifications on DK-S124 Synergy MCU kit. For details, see the
S124 User's Manual.

Table 1. CTSU Specification

Iltem Description
Operating clock PCLKB, PCLKB/2, or PCLKB/4
Pins Electrostatic capacitance 31 channels (TS00 to TS28, TS30, TS31)
measurement
TSCAP Low-pass filter (LPF) connection pin
Measurement Self-capacitance single-scan mode | Electrostatic capacitance is measured on one
modes channel using the self-capacitance method

Self-capacitance multi-scan mode | Electrostatic capacitance is measured on
multiple channels successively using the self-
capacitance method

Mutual capacitance full scan mode | Electrostatic capacitance is measured
successively on multiple channels using the
mutual capacitance method

Noise prevention Synchronous noise prevention, high-pass
noise prevention
Measurement start conditions e Software trigger
e External trigger (ELC_CTSU from the
ELC).

The following diagram shows the CTSU block consists of a status control block, trigger control block, clock
control block, channel control block, port control block, sensor drive pulse generator, measurement block,
interrupt block, and I/O registers. With support from the SSP CTSU framework, you do not need to control
the module at the level of these blocks and registers.
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Figure 1. CTSU block diagram

The slider functionality commonly involves detecting the sliding motion and responding to the motion. In this
application project, the example detects a user sliding a finger on the slider and responds by lighting up the
three onboard LEDs. When you slide a finger from the tip (sharp end) of the slider to the end (wide end) of
the slider, the three onboard LEDs light up from dim to bright. The button functionality involves detection of
button press detection and response. The example project detects press on button 1 and responds by
toggling LED2 (orange) and detects press on button 2 and responds by toggling LED3 (green).

A functioning project in archive format is attached with this application note. You can import the archive
(CTSU_Slider_Button_Example.zip file), compile, download, and run to exercise the slider and button
functionalities. In addition, this application note provides step by step instructions to use the SSP
slider/button framework feature to recreate this application.

The following figure shows the CTSU component layout on the DK-S124 V3.0 Synergy MCU board. The v2.0
and v3.1 board has the same layout.

Button 2

Button 1

Slider ——

";, D-5124 w30 (g:‘ynergy i

Figure 2. DK-S124 Capacitive Touch Components
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2. Capacitive Touch SSP Framework Overview

The capacitive touch slider framework interprets the CTSU data for all the slider configurations initialized by
the system. The capacitive touch slider framework registers a callback with the CTSU framework layer, that
is called each time the processed data is available. The slider framework uses this data (raw values) to
determine if a touch or release occurred and, if so, where it has occurred. If there is a state change, the
framework calls the callback for each slider with the event and position, in the order as they are presentin
the slider configuration table. This application note uses only the single slider that is available on the
DK-S124 Synergy MCU board.

2.1 Resources Used in the Capacitive Touch SSP Framework
Table 2. Resourcesused in CTSU framework interface

Resource ISDE Tab Selection

Framework CTSU Driver | Threads Framework > Input > CTSU Framework on sf_touch_ctsu

SSP v1.6.0 or later supports S7G2, S3A7, S5D9, and S124 Synergy MCU boards. This application note
focuses on the capacitive touch slider framework implemented on S124 with DK-S124 MCU kit. The
following two tables list additional resources used by the slider framework.

Table 3. Additional resourcesused in CTSU slider framework interface

Resource ISDE Tab Selection
Framework CTSU Slider Driver | Threads Framework >Input > Cap Touch Slider/Wheel
Framework on sf_touch_ctsu_slider

CTSU HAL Driver Threads —

Table 4. Additional resourcesused in CTSU button framework interface

Resource ISDE Tab | Selection

Framework CTSU Button Driver | Threads Framework >Input > Cap Touch Button Framework
on sf_touch_ctsu_button

CTSU HAL Driver Threads —

2.2 Understanding the SSP Slider and Button Framework

The SSP CTSU slider framework generates the events after touch data processing. This application example
creates aresponse when SF_TOUCH_CTSU_SLIDER_STATE HELD is triggered. By looking at the reported

position on the slider, you can create the desired response in the callback function when a sliding motion
from the user is detected.

Table 5. CTSU slider states

Name Description
SF_TOUCH_CTSU_SLTIDER_STATE_NO_CHANGE Slider is in the released state
SF_TOUCH_CTSU_SL IDER_STATE_INITIALIZED | Slideris in the pressed state
SF_TOUCH_CTSU_SLIDER_STATE_TOUCHED Slider is pressed

SF_TOUCH_CTSU_SL IDER_STATE_RELEASED Slider is released
SF_TOUCH_CTSU_SLIDER_STATE_CLOSED Slider has been disabled and will no longer

generate events
SF_TOUCH_CTSU_SLIDER_STATE_MULTI_TOUCH | More than one touch element is being touched

SF_TOUCH_CTSU_SL IDER_STATE_DISABLED Slider is disabled from being updated
SF_TOUCH_CTSU_SL IDER_STATE_HELD Slider is held (continued press)

The SSP CTSU button framework generates the events in the following table after the touch data
processing.
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Table 6 CTSU button states

Name Description
TOUCH _BUTTON_STATE_ RELEASED Button is in the released state
TOUCH_BUTTON_STATE_PRESSED Button is in the pressed state

TOUCH_BUTTON_STATE_LONG_HOLD Button is pressed down for a long time (duration in
st _touch_ctsu_button_config.h)

TOUCH _BUTTON_STATE_STUCK Button is pressed down for a short time (duration in
sT_touch_ctsu _button_config.h)

TOUCH_BUTTON_STATE_INITIAL Button has been initialized successfully

TOUCH _BUTTON_STATE_CLOSING Button has been disabled and will no longer generate events

TOUCH_BUTTON_STATE_MULTI_TOUCH | More than one touch element is being touched

TOUCH_BUTTON_STATE_DISABLED Button is disabled from being updated

2.3 CTSU Configuration Data

The sample project includes a set of CTSU configuration data under
\CTSU_Slider_Button_Example\src\captouch configs\. The CTSU configuration data is specific

to DK-S124 hardware. Section 3.3 has step-by-step instructions on recreating the sample project. Step 7 in
section 3.3 requires you to copy this \captouch_config folder to the new application you will be creating.

3. Building the CTSU Slider Application

This section provides details on generating a CTSU slider and button application with the e? studio ISDE and
the SSP. With the slider/button framework support from the SSP package, your application only needs to
handle the callbacks from CTSU events without requiring any low-level software to handle the CTSU
registers and basic capacitive touch processing functions.

The next section describes the callback functions implemented in the sample project and canserne as a
reference for your application. Section 3.2 details the sliding motion detection method used. You can use
and adjust this method based on the requirements of your unique application. To illustrate the process of
establishing a slider/button application, section 3.3 provides step-by-step instructions on recreating the
sample project included. You can take similar steps to add the CTSU component to your existing application
or use this sample project as a starting point for your application.

For details, see the sample project package CTSU_Slider_Button Example.zip.

3.1 Handling the Slider and Button Callback

The example project implemented the slider and button callback functions in ctsu_thread entry.c
located in the sample project folder \CTSU_Slider_Button_Example\src\ folder. The
ctsu_thread_entry.c is generated by the Synergy configurator. Table 7 provides a summary of the
functions implemented in the ctsu_thread_entry. c. These functions provide the functions you need to
create with the SSP slider and button framework to establish a typical slider and button application.

Section 3.3 has a step-by-step instructions on recreating the sample project. You can copy the
ctsu_thread_entry .c file to the new application and modify the response to the sliding motion and

button press events as desired.
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Table 7. Functionsin ctsu_thread_entry.c

Functions Description
g_button_framework_user_callback | Buttontouch callback function (defined with the Synergy
configurator) implementation
g_slider_framework_user_callback | Slidertouch callback function (defined with the Synergy
configurator) implementation

CB_Self Slider 0 Sub function called from
g_slider_framework_user_callback

Implements response to events listed in Table

CB_Sel T Button_processing Sub function called from
g_button_framework_user_callback

Activated when Button 1 is touched

Implements response to events listed in Table
pwm_led _brightening Subfunction called from ctsu_thread_entry

Light up the LED from dim to bright.

The sliding motion detection is implemented in function CB_Sel¥_Slider_O0. This function is called from
the g_button_framework_user_callback. It responds to the slider event describedin Table 5.

In the handling ofthe SF_TOUCH_CTSU_SLIDER_STATE_HELD state, an algorithm has been implemented
to detect the sliding motion, as explained in the following section. To perform sliding motion detection, the
user application must perform a small amount of position data processing. For button press detection, no
data processing needs to be done by the user. This application note does not detail button press detection.

3.2 Detection of User Sliding Motion

In the sample project, the following macro definitions, function definition, and variables are used in sliding
motion detection.

Figure 9 shows the macro definitions are determined based on the Update Hz setting and how fast you want
to guide the user’s sliding motion across the slider. The slider position is reported as 100*number of sensors.
In case of the DK-S124, the sensor numbering from left to right is 1, 2, 3, 4, and 5. The reported position
then would be in the range of 0-500. The STARTLIMIT and ENDLIMIT are determined based on this
calculation. The DETECTIONTIME is related to the Update Hz defined in the Synergy configurator for the
CTSU sensing unit.

Section 3.3 has step-by-step instructions on recreating the sample project. Update Hz is set in step 3 of
Figure 9. When Update Hz increases, the DETECTIONTIME should increase to allow a reasonable number
of times for the detections of the sliding motion.

#define SIZEOFBUFFER 600 /* slider position temporary buffer size*/
#define DETECTIONTIME 8 /* after detection of 8 times of finger movement detected, a
sliding motion is identified */

#define STARTLIMIT 100 /* has to be less than this threshold to identify as a
starting point of a sliding motion */
#define ENDLIMIT 400 /* has to be greater than this threshold to identify an

ending point of a sliding motion */

void CB_Self Slider O(sf_touch_ctsu slider_callback args_t * p_args);

static uint32_t detect count = @; /* track the number of position movement detected */
volatile uint32 t result[SIZEOFBUFFER]; /* temporary storage for the slider position
*/

static uint32_t slider_data index = @; /* index into the result array */

int diff = 0; /* position difference between two neighboring slider position results
*/

The variables listed detect_count, result, slider_data_index, and diff are in the sliding motion
detection algorithms. Figure 3 references these variables in a high-level flow listing the key actions in sliding
motion detection.
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user touched the slider

INITIALIZA EVENT triggered

!

TOUCH EVENT triggered

|

HELD EVENT triggered

<
+
4

A

[ read current position (result[ ]) ]

finger moved compared to
previous position (diff>0)

[ increase number of detection ]

counter(detect_count++)

detect_count > DETECTIONTIME and first

position (result[0])< STARTLIMIT and last

position (result[slider data index - 1]) >
ENDLIMIT

reset all conditions

[ light up the LED from dim to bright ]

Figure 3. Sliding motion detection

3.3 Step-by-Step Procedure to Recreate the Sample Project

Use the following step-by-step instructions to establish the attached sample project. In each figure, follow the

steps in order (1) -> (2) -> (3) -> (4)-> (5).

Note: Leawe all the Parameter Checking properties as Default (BSP) at the development stage of the
project. After the project is compiled and approved to be functioning, you can change the Parameter

Checking to be Disabled to save some flash usage.
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Figure 4. Parameter Checking Setting
Step 1: Establishing a new project with no RTOS included:

1. Create a new Synergy Project.
2. Select ‘Renesas Synergy C Executable Project’
3. Enterthe project name and setup the Synergy license file.
See Importing a Renesas Synergy Project (r11an0023eu0121-synergy-ssp-import-guide.pdf) included

with this application project to setup the Synergy license.

File Edit Mavigate Search Project RenesasViews Run Window Help
New Synergy C/C++ Project m] bd
New Alt+Shift+N > gy  Synergy C/C++ Project 1)
Open File... ™ Project.. '$ Templates for New Synergy C/C++ Project
) Open Projects from File System... . = Other.. i 2
Renesas Synergy C Executable Project
C/Ce+ j A € Evecutable Project for Renesas Synergy.
|E| &2 studio - Project Configuration (Synergy C Executable Project)
Renesas Synergy C Library Project
e2 studio - Project Configuration (Synergy C Executable Project) ,’ A C Library Project for Renesas Synergy.

Specify the new project details,
Renesas Synergy C++ Executable Project

l‘ - A C++ Executable Project for Renesas Synergy.
Toalch: (3) (2)

Project
Renesas Synergy C++ Library Project

Project name CTSU_SIldEr_Eutton_&amp\d GCC £
,’ A C++ Library Project for Renesas Synergy.
Use default location

EA\Renesas_App_Notes\workspace\e2studio_6 2 R2( | Browse..

default

License

License file:
C:\Renesas\e2_studio_b_2_R20180102\internal\projectgen\arm\licenses\SSP_License_Ex

@ < Back Next » Finish Cancel

License Details:

CUSTOMER INFORMATION:
Company: Renesas Electronics America Inc.
UserName: Renesas Synergy Evaluation User
Email: noreply@renesas.com

LICENSE INFORMATION:
Issued: 05/01/2018

Figure 5. Generate a new project

4. Choose board S124 DK.
5. Choose BSP.
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E €2 studic - Project Configuration (Synergy C Executable Project)

|@* €2 studio - Project Configuration (Synergy C Executable Project) m} x

Select the board support that you require.

e2 studio - Project Configuration (Synergy C Executable Project)

4)

=:>©d

Device Selection

S5P version: | 14.0 -

Board: B

Device: RTFS124773A01CFM

Select Tools Available Tool

Toolchain: GCC ARM Embedded v GCCARN

Toolchain version: | 4.9.3.20130329 v 495
w Debugge

Debugger J-Link ARM v J-Link
v RTOS

Expre

e2 studio - Project Config

(Synergy CE
Select the type of project you wish to create,

Project Template Selection
BSP

5) [Renesas Synergy.1.4.0.pack]

o d‘ Blinky
: Blinky project.
[Renesas Synergy.1.4.0.pack]
0

| Blinky with ThreadX
Threaded version of Blinky project.
[Renesas Synergy.1.4.0.pack]

ble Project)

Base Board Support Package for the chasen Synergy family.

Figure 6.

Step 2: Create the CTSU thread.

1. Updated the heap size (bytes) property from the default 0x1000 to 0x0.
2. Under the Threadstab, click the ‘+ sign to create a new thread.

Choose the Board and BSP package

[ Project Explorer 52 BE v =

v [ CTSU_Slider_Button_Example

% configuration.xml

& CTSU_Slider_Button_Example.eww
=| 5124-DK_BSP.pincfg
[Z svneray cfa.bd

[£] Properties 52 |[#] Problems @ Smart Browser

5124 DK

BT

Voltage Detection 0 Circuit Start
Voltage Detection 0 Level
HOCO OScillation Enable
v Synergy Common
Meain stack size (bytes)
Process stack size (bytes)

Settings

MCU Vee (mv)
Parameter checking

5§ [CTSU_Slider_Button_Bxample] S

~

{
&) Includes Board Support Package
 src
(= script Device Selection

CT5U_Slider_Button_Example Debugjlink SSP version: 140
CTSU_Slider_Butten_Example Debug.launch Board: $124 DK
CTSU_Slider_Button_Example.ewd

CTSU_Slider_Button_Example.ewp Device: | RTFSI24773A01CFM

)

[y Project Explorer 52 g Y=
~ [ CTSU_Slider_Button_Example

@l Includes

2 sre

(= script

% configurationxml
CTSU_Slider_Button_Example Debug,jlink
CTSU_Slider_Button_Example Debug.launch
CTSU_Slider_Button_Example.ewd
5| CTSU_Slider_Button_Example.ewp
& CTSU_Slider_Button_Example.eww

5124-DK_BSP.pincfg

(2)

v Summary|BSP| Clacks| Pins Threl:> D omeray

Voltage monitor 0 reset is disabled after
190V
HOCQ oscillation is disabled after reset

0x1000
0

Heap size (bytes) - A minimum uf4

3300
Enabled

)

B 5 [CTSU_Slider_Button_Example] Synergy Configurati

Threads Configuration

Threads 47 New Thread

2 CTSU Thread ~
g_sf touch _sliderd Cap Touch Slider/Whi
g_sf_touch_button0 Cap Touch Button F v

< >

HAL/Common
Objects

Summary [BSP | Clocks | Pins | Threads | Messaging | €c

Figure 7.

Generate CTSU Thread
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3. Set the property of this new thread.

5 CTSU_Slider_Button_Example Threads (3)

wil Includes

B8 sre Threads & ol
2 synergy S CTSU Thread -
= script

= synergy_cfg =
& configurationxml N

CTSU_Slider_Button_Example CTSU Thread Objects 8

| 5124-DK_BSP.pincfg

¢ Summary BSP Clocks |Pins | Threads Messaging |ICL

Properties &2 | 2. Problems

perty Value

Thread
Symbal ctsu_thread =
Name CTSU Thread -
Stack size (bytes) 1024
Priority 1
Auto start Enabled

Time slicing interval (ticks) 1

Figure 8. Configure CTSU Thread
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Step 3: Create the CTSU slider framework.

1. Click the newly create thread CTSU Thread. Inthe CTSU Thread Stacks window, click the New Stack to

add the Cap Touch Slider/Wheel Framework on sf_touch_ctsu_slider.

2. Click onthe box g_sf touch_ctsu0 Cap Touch Framework on sf_touch_ctsu and configure the

Update Hz to 20.

Threads

o
2 & CTSU_Skiger_Butto Generate Project Content

B Inchudes -

. Threads € &) CTSU Thread Stacks F: iR
& gre Driver * nnnnnr
symengy SCTSU Theead = Framework » Analog
script = ,
aynergy.ctg P-f;-lé Connectivity '
& configurationx | - 2 '“.'E;‘—"" File System o
CTSU _Shider_Bu ';j_:ﬁ Graphics =
S124-DEBSPP  £TSU Thread 4 # Cap Touch Button Framework on f_touch_ctsu_bution Input .
Objects # Cap Touch Framework on sf_touch_ctsu Mtworing v
#  Cap Touch Shder/Wheel Framework on §f_touch_ctou_siider RTOS .
& External IR Framework on s{_exdemal_ing Sonvices »
#  Touch Panel Framework on of_touch_panel_idc uss -
TTTTYPRETERREE]
* v Summary B3P Clocks Ping Threads Mestaging KU Components (1)
[f5 Project Explorer 53 BEE Y= 0 |#iwcrsy(2)
4 (5 CTSU_Slider_Button_Example
S e Threads
> 3%, Binaries
> [ail Includes
s 23 src Threads
- (2 synergy
> = Debug 3l
> (= script
s (= synergy_cfg W
2% configuration.xml < ¥
= CTSU_Slider_Button_Example Debug,jlink - -
[j CT5U_Slider_Button_Example Debug.launch CTSU Thread Objects ‘eﬂ H|

CTSU_Slider_Button_Example.ewd
CT5U_Slider_Button_Example.ewp
CT5U_Slider_Button_Example.eww
5124-DK_BSP.pincfg
synergy_cfg.bet

m

Button_Example] Synergy Configuration 23

& 5 CT5U Thread Stacks

- g_sf_touch_sliderD
Cap Touch
Slider/Wheel
Framewark on

Y

42 g_sf_touch_ctsul Cap
Touch Framework on
=f_touch_ctsu

Fy

Summary [BSP | Clocks Pins | Threads | Messaging: Icu] Compunentsé

] Properties &2

g_sf touch_ctsu0 Cap Touch Framework on sf_touch_ctsu

Settings Property Value
Information 4 Lommon
Parameter Checking Enabled

4 Module g_sf touch_ctsul Cap Touch Fre

Mame g_sf_touch_ctsul (3)
Thread Priority 3

Update Hz

Callback MULL

[ A
L)

Figure 9. Generate CTSU Slider Framework
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3. Click on the box with red text g_ctsu0 CTSU Driver onr_ctsu.
Per the following figure, configure the properties as indicated in the screen shot.
— Max active channelsas ‘7’

— Interrupt priority for CTSU WRITE, CTSU READ, and CTSU END as Priority 1

— Module name as g_ctsu
— g_ctsu_config_self as the CTSU configuration

75 Project Bxplo... &2

=8 ®

a4 [=5 CTSU_Slider_Button_Examp
> ;:;,D' Binaries
Includes

[l
> 3 src
> (2 synergy

= Debug
s [ script
» = synergy_cfg
¢ configuration.xml
CTSU_Slider_Button_Ex:
CTSU_Slider_Button_Esx:
CTSU_Slider_Button_Ex:
CTSU_Slider_Button_Exz
§ CTSU_Slider_Button_Ex:
=| 5124-DK_B5P.pincfg
E) synergy_cfg.bet

i) S

)

Threads

Threads

ﬂ‘:éHALa'Common
g_ioport I/O Port Driver o
g_elc ELC Driver on r_elc
g_cgc CGC Driver onr_cg
CTSU Thread
g_sf_touch_sliderD Cap Tq
g_sf_touch_buttonD Cap

£ >

CTSU Thread &
Objects

= B & [CTSU_Slider_Button_Example] Synergy Configuration £2 (3}

& il CT5U Thread Stacks

4 g_sf touch_sliderD
Cap Touch
Slider/Wheel
Framework on

s

- g_sf_touch_ctsul Cap
Touch Framework on
=f touch_ctsu

T /

4 g_ctsu CTSU Driver
on r_ctsu

Y

& g_transferd Transfer
Drriver on r_dtc Event
CTSU END

< >  Summary |BSP | Clocks | Pins | Threads | Messaging | ICU | Compone
¥ ' B | [ Properties 2
= =
g_ctsu CTSU Driver on r_ctsu
=
Settings Property Value
Information | < (EomrT
Parameter Checking Enable Enabled
Offset Adjustment Enabled
Drift Compensation Enabled

a Module g_ctsu CTSU Driver on r_ctsu

Drift Compensation Method (Valid only i Alternate method 1
Steady state drift compensation rate, drif 500

Startup drift compensation rate (Should | 3

Channel release compensation rate (Sho! 500

Default filter depth (used in sensor count 1

Runtime rate of tuning of sensor values ( 800
Perform auto-tune and drift compensatin True
7

Max. active channels
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CT5U configuration used
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Data Processing Option
Write Interrupt Pricrity
Read Interrupt Pricrity
End Interrupt Pricrity
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NULL

Default Processing (Re
Priority 1
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Pricrity 1

Figure 10. Configure the CTSU Slider Driver
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Renesas Synergy™ Platform

CTSU Slider Example on DK-S124

Step 4: Create the CTSU button framework as shown in the following figure.

1. In the CTSU Thread Stacks window, click the New Stack to add the Cap Touch Button Framework on

sf_touch_ctsu_button.

2. Click onthe box g_sf touch_button0 Cap Touch Button Framework on sf_touch_ctsu_button and

change the Number of Buttonsto 2.

5 15 15 gty
23 403
Threads & &) | CTSUThread Stacks = EEBEEZEZ:228
Driver » | QORUAAAOARAR
&3 CTSU Thread ~ . ’ IE = 3 o, 5
g_sf_touch_sliderd Cap Toucl @ g_sf_touch_slider) Bl Lt
Cap Touch X-Ware v Audio ,
Slider/Wheel —————————r o
Framework on veL] [onseciniy 2
a Fas g File System 3
4‘—‘ FItd . ]
bt - g_sf_touch_ctsul Gan — = ‘ISE. | Giaphic: 4
% = Touch Framework || 4% Cap Touch Button Framework on sf_touch_ctsu_button Input 3
CTSU Thread Objects {ﬂ shoucheetei e Cap Touch Framework on sf_touch_ctsu MNetworking 3
| e Cap Touch Slider/Wheel Framework on sf_touch_ctsu_slider Services 3
" X External IRQ Framework on sf_external_irq USB 3
4 g_ctsu CTSU Drivery
on r_ctsu 4+  Touch Panel Framework on sf_touch_panel_i2c |:| |:| |:| |:| Ij ﬁ ﬁ ﬁ |:| |:| ﬁ ﬁ
EE=ZEEEELEEE
Y 253203
g
- el v | covesmemns
- - [ Errer [ [Werring 1
Summary |BSP | Clocks | Pins | Threads | Messaging | ICU | Components (l) <
[ Project Explorer &2 = <§> e | 455 *[CTSU_Slider_Button_Example] Syne] (2) guration &3
a5 ClSl.!_SIif:Ier_Button_Example Threads
I 3%, Binaries Gener:
> [l Includes
> 23 src Threads & (CTSU Thread Stacks
(2 synergy
b & CTSU Thread A
L U DE?UQ g_sf_touch_slider0 Cap Toucl 4 g_sf_touch_sliderl 4 g_sf_touch_button0 /
i script g_sf_touch_button0 Cap Tou Cap Touch Cap Touch Button
> = synergy_cfg L Slider/Wheel Framework on
;E:: configuration.xml < > Framework on sf_touch_ctsu_button
=| CT5U_Slider_Button_Example Debug,jlink = -

CTSU Thread Objects 8% I I

= 4 g_sf_touch_ctsud Cap | | &Y Add Capacitive
Touch Framework on Touch Framework
sf_touch_ctsu

[j CTSU_Slider_Button_Example Debug.launch
=| CTSU_Slider_Button_Example.ewd
|Z| CTSU_Slider_Button_Example.ewp
B CTSU_Slider_Button_Example.evw
=| 5124-DK_BSP.pincfg A

B synergy_cfg.be

Surmmary | B5P | Clocks | Pins | Threads | Messaging | ICU | Components

M 2 ™ = B [ Properties 1
1014 ]
B g_sf touch_button0 Cap Touch Button Framework on sf_touch_ctsu_button
o ;
i Settings Property Value
Information 4 Commoan
Parameter Checking EnabV
MNumber of Buttons 2
Short held debounce multiplie 1

Figure 11. Create CTSU Button Framework
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Renesas Synergy™ Platform

CTSU Slider Example on DK-S124

3. Click on the pink box and choose Use->g_sf touch_ctsu0 Cap Touch Framework on sf_touch_ctsu.

df;_." *[CTSU_Slider_Button_Example] Synergy Configuration 3

Threads

(3)

= 8 | &]Package i3

o

Generate Project Content

Threads & & CTSU Thread Stacks &)
A A
4 g_sf_touch_sliderD 4 g_sf_touch_button( L= Tam b
Cap Touch Cap Touch Button :‘;‘:2 bl =
v Slider/Wheel Framework on Mg; f§
< > Framework on sf_touch_ctsu_button VL= alr
= x P2 ¢ =
CT5U Thread Objects &= I I =) RTFS124Ts00000F M =
e @ g_sf_touch_ctsul Cap | | &7 Add Capacitive p—fsgf G4ALQFP :c %
Touch Framework on Touch Framework Pz o (Top View) =T
=f touch_ctsu WL E=A = b
New bl = 7=
AI [ Uze - g_sf_touch_ctsul Cap Touch Framework on sf_touch_ctsu I
Summary | BSP | Clocks | Pins | Threads | Messaging | ICU | Components < - bl

] 'lﬂv| R R

Figure 12. Configure the CTSU Button Framework

Step 5: The contents in the CTSU Thread Stacks panel should look like the following figure. No configuration

is needed in this step.

§£> [CTSU_Slider_Button_Example] Synergy Configuration &3

Threads

Threads

ﬁfg'HALa’Cummon
g_ioport [/0 Port Driver on r_iop
g_elc ELC Driver on r_elc
g_cgc CGC Driver on r_cgc ..

% CTSU Thread
g_sf_touch_slider) Cap Touch Sl
g_sf_touch_button0 Cap Touch

£ >

CTSU Thread Objects &

= & CTSU Thread Stacks

Generz

&% g_sf_touch_slider
Cap Touch
Slider/Wheel
Framework on

4% g_sf touch_buttond
Cap Touch Button
Framework on
sf_touch_ctsu_button

Y

48 g_sf_touch_ctsull Cap
Touch Framework on
sf_touch_ctsu

4% g_sf_touch_ctsul Cap
Touch Framework on
sf_touch_ctsu

'

ry

4 g_ctsu CTSU Driver
on r_ctsu

4 g_ctsu CTSU Driver
on r_ctsu

e

Fy

& g_transferD Transfer
Drrver on r_dtc Event
CTSU EMD

e g_transferl Transfer
Driver on r_dtc Event
CTSU END

Figure 13. Overview of the CTSU Framework
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Renesas Synergy™ Platform CTSU Slider Example on DK-S124

Step 6: Copy the captouch_configs folder from the imported functioning sample project (under
\CTSU_Slider_ Button_Example\src\captouch configs)to your newly created project.

[25 Project Explorer &2 %% ¥ =8
4 % CTSU_Slider_Button_Example [Debug]

» Bt Includes

4 (& sre ¥

+ = captouch_configs
» [= synergy_gen
+ [€ hal_entry.c
> [ synergy
> = script
: = synergy_cfg
£ configurationxml
= CTSU_Slider_Button_Example Debug.launch
5124-DK_BSP.pincfg

Figure 14. Copy over the CTSU configuration files
Step 7: Create the callback function.

In this step, you can copy over ctsu_thread_entry.c (under sample project
\CTSU_Slider_Button_Example\src\)to your newly created project.

[ Project Explorer &2 1% v =0
4 (5 CTSU_Slider_Button_Example [Debug]

w Includes

- src

B

= captouch_configs

= synergy_gen o
L] ctsu_thread_entry.c
g hal_entry.c

2 synergy

= script

(= synergy_cfg

#5¢ configuration.xml

= CTSU_Slider_Button_Example Debug.launch

= S$124-DK_BSP.pincfg |

Figure 15. Copy over the example callback functions
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Step 8: Exercise the project.

Click Generate Project Content from the Synergy configurator, and then compile the project. It should
compile without any errors.

Download and Debug

B /LT - WU SHUET_DULLON_EXAITIRIC/COnNgurduorn.imi - €£ studio m

e

File Edit Source ""..&I‘%efactor Navigate Search Project RenesasViews JRun Window Help
e B[R i gyl [dv@GvyievrQOrQeviniEi® g
l Build 'Debug’ for project 'CTSU_Slider_Button_Example’ huick Access /|1l m® | i;a
{5 Project Explorer 53 = O | & [CTSU_Slide.. 52 %/ = O & Outline
BS v o An outline is nt
4 [£5 CTSU_Slider_Button_Example | Threads Generate Project Content
# Binaries = =
i Includes Threads &) &  CTSU Thread Stacks &)
8 src #'HAL/Corr 4 ‘ .. . . A N -~

Figure 16. Generate Project Content and Build the Project

Download and run the project. You can slide your finger from the sharp end to the thick end and see the
three LEDs light up from dim to bright upon reaching the thick end. With the sample application, LED2
(orange) toggles on a button 1 press event and LED3 (green) toggles on a button 2 press event.

Step 9: Update all Parameter Checking settings to Disabled as pointed out in Figure 4. Recompile and
download to test the project.

4. Conclusion

With the support from the SSP CTSU framework and the e? studio configurator, building a slider application
on the Synergy development kit is very easy. The SSP package has the build in CTSU data processing
functionality and call back scheme to enable rapid slider and button application development.
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Website and Support

Visit the following vanity URLSs to learn about key elements of the Synergy Platform, download components
and related documentation, and get support.

Synergy Software

Synergy Software Package

Software add-ons
Software glossary
Dewvelopment tools

Synergy Hardware
Microcontrollers
MCU glossary
Parametric search
Kits

Synergy Solutions Gallery
Partner projects
Application projects

Self-senice support resources:

Documentation
Knowledgebase
Forums

Training

Videos

Chat and web ticket

WWW.renesas.com/synergy/software
WWW.renesas.com/synerqy/ssp
WWW.renesas.com/synergy/addons
WWw.renesas.com/synergy/softwareglossary
WWW.renesas.com/synerqy/tools

WWW.renesas.com/synergy/hardware
WWW.renesas.com/synergy/mcus
WWW.renesas.com/synergy/mcuglossary
WWW.renesas.com/synergy/parametric
www.renesas.com/synergy/kits

Www.renesas.com/synergy/solutionsgallery
WWW.renesas.com/synergy/partnerprojects
Www.renesas.com/synerqgy/applicationprojects

WWW.renesas.com/synergy/docs
WWW.renesas.com/synergy/knowledgebase
WWW.renesas.com/synergy/forum
WWW.renesas.com/synergy/training
WwWw.renesas.com/synergy/videos
WWw.renesas.com/synergy/resourcelibrary
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Notice

1.

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 responsiblefor the incorporation or any other use of the circuits, software, and informationin the design of your
product or sy stem. 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 clams 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.
Y ou 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; testand 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 designatedas a high reliability product or a product for harshenvironments 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 lif e or bodily injury (artfficial life support devices or systems; surgical implantations; etc.), or may cause serious property damage (space
sy stem; 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 inconsistentwith any Renesas Electronics data sheet, user’s manual or other Renesas Electronics document.
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 thereliability 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, heatdissipation characteristics, installation, etc. Renesas
Electronics disclaims any and all liability for any malfunctions, faiure 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 environmentsin a Renesas Electronics datasheetor other Renesas Electronics document, Renesas Electronics
products are not subjectto radiation resistance design. You are responsible for implementing safety measures to guard againstthe possibility of bodily
injury, injury or damage caused by fire, and/or danger to the public in the event of a failure or mafunction of Renesas Electronics products, suchas
saf ety design for hardware and software, including but notlimited 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 contacta 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 techndogies shall not be used for or incorporated intoany products or systems whose manufacture, use, or sale is
prohibited under any applicable domestic or foreignlaws or regulations. Y ou shall comply with any applicable export control laws and regulations
promulgated and administered by the governments of any countiies asserting jurisdiction over the parties or transactions.

10. Itis the responsibility of the buyer or distributor of Renesas Electronics products, or any other party who distributes, disposes of, or otherwise sells or

transfersthe productto a third party, to notify such third party in advance of the contents and conditions set forth in this document.

11. This document shall not be reprinted, reproduced or duplicated in any form, in whole or in part, without prior written consent of Renesas Electronics.
12. Please contacta Renesas Electronics sales office if youhave any questions regarding the information contained in this document or Renesas

Electronics products.

(Notel) “Renesas Electronics” asused in thisdocument means Renesas Electronics Corporation and also includes its directly or indirectly controlled
subsidiaries.
(Note2) “Renesas Electronics product(s)’ means any product developed or manufactured by or for Renesas Electronics.

Corporate Headquarters
TOY OSU FORESIA, 3-2-24 Toyosu,
Koto-ku, Tokyo 135-0061, Japan
www.renesas.com
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Corporation. All trademarks and registered trademarks are the property
of their respective owners.
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