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Notice

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 vou 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 disputes involving
patents, copyrights, or other intellectual property rights of third parties. by or arising from the use of Renesas Electronics products or
technical information deseribed in this document, including but not limited to. the product data, drawing. chart. program, algorithm,
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 not alter, modify. copy, or otherwise misappropriate any Renesas Electronics product, whether in whole or in part. Renesas
Electronics disclaims any and all liability for any losses or damages incurred by vou or third parties arising from such alteration.
modification. copy or otherwise misappropriation of Renesas Electronics products.

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: and industrial robots etc.

"High Quality": Transportation equipment (automobiles. trains, ships. ete.): traffic control (traffic lights): large-scale communication
equipment: key financial terminal systems: safety control equipment; ete.

Renesas Electronics products are neither intended nor 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 ete). or may cause serious property damages (space and

undersea repeaters; nuclear power control systems; aireraft control systems; key plant systems; military equipment; eic.). Renesas

Electronics disclaims any and all liability for any damages or losses incurred by you or third parties arising from the use of any Renesas

Electronics product for which the product is not intended by Renesas Electronics.

When using the 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, ete.), and ensure that usage conditions are
within the ranges specified by Renesas Electronics with respect to maximum ratings, operating power supply voltage range, heat radiation
characteristics. installation, etc. Renesas Electronics disclaims any and all liability for any malfunctions or failure or accident arising out
of the use of Renesas Electronics products beyond 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.  Further,
Renesas Electronics products are not subject to radiation resistance design.  Please ensure to implement safety measures to guard them
against the possibility of bodily injury, injury or damage caused by fire. and social damage in the event of 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 by your own responsibility as
warranty for your products/system. Because the evaluation of microcomputer software alone is very difficult and not practical. please
evaluate 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 Llectronics product. Please investigate applicable laws and regulations that regulate the inclusion or use of controlled
substances, including without limitation, the EU RoHS Directive carefully and sufficiently and use 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 vour 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 not use Renesas Electronics products or
technologies for (1) any purpose relating to the development, design, manufacture, use, stockpiling, etc., of weapons of mass destruction,
such as nuclear weapons, chemical weapons, or biological weapons, or missiles (including unmanned aerial vehicles (UAVs)) for
delivering such weapons, (2) any purpose relating to the development. design, manufacture, or use of conventional weapons. or (3) any
other purpose of disturbing international peaee and security, and you shall not sell, export, lease, transfer, or release Renesas Electronics
products or technologies to any third party whether directly or indirectly with knowledge or reason to know that the third party or any
other party will engage in the activities described above. When exporting, selling. transferring. ete.. Renesas Electronics products or
technologies, you shall comply with any applicable export control laws and regulations promulgated and administered by the governmenis
of the countries asserting jurisdiction over the parties or transactions.

Please acknowledge and agree that you shall bear all the losses and damages which are incurred from the misuse or vielation of the lerms
and conditions described in this document. including this notice. and hold Renesas Electronics harmless, if such misuse or violation results
from your resale or making Renesas Electronics products available any third party.

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 vou have any questions regarding the information contained in this document or
Renesas Electronics products.

(Note 1) "Renesas Electronics” as used in this document means Renesas Electronics Corporation and also includes its majority-owned

subsidiaries.

(Note 2) "Renesas Electronics product(s)"” means any product developed or manufactured by or for Renesas Electronics.

(Rev.3.0-1 November 2016)




How to Use This Manual

This manual describes the role of the Workbench6 integrated development environment for developing applications and
systems and provides an outline of its features.

Readers

Purpose

Organization

How to Read This Manual

Conventions

This manual is intended for users who wish to understand the functions of the CS+ and
design software and hardware application systems.

This manual is intended to give users an understanding of the functions of the CS+ to use
for reference in developing the hardware or software of systems using these devices.

This manual can be broadly divided into the following units.
Summary

Window reference

Message

FAQ

Note

6. Appendix

ok~ wnhe

It is assumed that the readers of this manual have general knowledge of electricity, logic
circuits, and microcontrollers.

Data significance: Higher digits on the left and lower digits on the right
Active low representation: XXX (overscore over pin or signal name)

Note: Footnote for item marked with Note in the text
Caution: Information requiring particular attention

Remarks: Supplementary information

Numeric representation: Decimal ... XXXX

Hexadecimal ... OXXXXX

All trademarks and registered trademarks are the property of their respective owners.
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Workbench6 V1.06.00 User's Manual 1. Summary

1. Summary

1.1 System Requirements

Supported OS for Workbench6 are as follows.

Table 1-1 Supported OS

oS Remarks

Windows® 7 (32 bit, 64 bit)
Windows® 8 (32 bit, 64 bit)

1.2 Supported PDF Viewer

If a PDF viewer listed in the table below is installed, the selected page in the search results list will
be opened by the viewer. If none of these viewers are installed, the document will be opened by the
application associated to PDF files, but specifying the page to open is not available.

Table 1-2 Supported PDF Viewer

PDF Viewer Version
Adobe Reader V11.0.10 or later
Acrobat V10.1.13 or later
Adobe Reader DC 2015.010.20059 or later
Adobe Acrobat DC

R20UT3986EJ0100 Rev.1.00 Page 6 of 153
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Workbench6 V1.06.00 User's Manual 1. Summary

1.3 Install

Execute Setup.msi.

(=)
+ Downloads = Search Downloads o
Organize ~ Includein library ~ Share with = Mew folder =~ [ @
-
0 Favorites
& Downloads _
: el
I ‘5] Recent Places I -I.‘.‘l
Bl Desktop
} Setup.msi
4 Libraries
@ Documents
Jz' Music
[E=] Pictures
B videos
o
l 1 item

Figure 1-1 Workbench6 installer

Workbench6 installer waked up. Install Workbench6 according to instructions on the display.

[ 2] Workbenché - Install izard

Welcome to the InstallShield Wizard for
Workbenché

| The Instalishield{R) Wizard will allow you to modify, repair, or
remove Warkbenché. To continue, dick Next.

< Back E Mext = ; [ Cancel ]

Figure 1-2 Workbench6 installation wizard

R20UT3986EJ0100 Rev.1.00 Page 7 of 153
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Workbench6 V1.06.00 User's Manual 1. Summary

1.4 Other installation files

1.4.1 Supported Integrated Development Environment

Workbench6 supports Renesas electronics CS+ and e2 studio.

Table 1-3 Supported Integrated Development Environment

Integrated Development Environment Version Remarks
Renesas electronics CS+ V.3.00.00 or later Workbench6 needs CS+ for CC, CS+ for
CA,CX and CS+ Utility.
Renesas electronics e2 studio V4.0.1.007 or later Administrator right is necessary to enable
Integration Service.

(1) CS+ installation

When you use Workbench6 with CS+, you must install the followings.
- CS+ for CC V3.00.00 or later
- CS+ for CC,CX V3.00.00 or later
- CS+ Utility V3.00.00 or later

Please install latest version of C/C++ Compiler Package and device information file and the others
for Touch MCU you use. In addition, refer to [6.2 Supporting C/C++ Compiler Package] about C/C++
Compiler Package that Workbench6 has been supporting.

(2) e2 studio installation

When you use Workbench6 with e2 studio, you must install the followings.
- e2studio V4.0.1.007 or later
- C/C++ Compiler Package

Please install latest version of C/C++ Compiler Package and device information file and the
others for Touch MCU you use. In addition, refer to [6.2 Supporting C/C++ Compiler Packagel
about C/C++ Compiler Package that Workbench6 has been supporting.

- Python 2

Python™ by Python Software Foundation is released as Python 2 and Python 3. Install Python
2.7.11 or later on your PC before using Workbench6 because Workbench6 uses Python 2. When
you already installed Python 3, you must install Python 2.7.11 or later. In addition, refer to the
following web site about Python 2 installer.

https://www.python.org/

Startup e2 studio after finish of e2 studio installation. When C/C++ Compiler Package is not
registered automatically, it is necessary to register C/C++ Compiler Package on yourself. Refer to the
Help file of €2 studio about the registration of C/C++ Compiler Package.

R20UT3986EJ0100 Rev.1.00
Jan 18, 2017

Page 8 of 153
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1.4.2 Run-time library

Workbench6 needs Visual C++ 2012 Run-time library (32 bit).

(1) Using Workbench6 without Visual C++ 2012 Run-time library (32 bit)

Following error message displays when you started Workbench6 without Visual C++ 2012
Run-time library (32 bit).

[ [E0400009] @

I.- 9 | Visual C++ Redistributable Packages not found.
S Visual C++ Redistributable Packages for Visual Studio 2012 is not
~ installed on your PC.
After installed the Visual C++ Redistnbutable Packages for Visual Studio

2012 to your PC, starts Workbenché,

Figure 1-3 Error message that Workbench6 cannot find the Run-time library

When this error message displays at the start of Workbench6, you should install Visual C++
Run-time library to your PC.

(2) Install and considering of Visual C++ 2012 Run-time library (32 bit)

Workbench6 needs Visual C++ 2012 Run-time library (32 bit). Even if you use 64 bit OS (e.g.
Windows® 7 64 bit), Workbench6 needs Visual C++ 2012 Run-time library for 32 bit.

Refer to the following web site about Visual C++ Run-time library (32 bit) installer.

https://www.microsoft.com/en-US/download/details.aspx?id=30679

When you asked choice of file name to download, choose “CSU_4¥vcredist_x86.exe” as file name to
download.

In the case of Windows® 7, you can check the installation state of Visual C++ 2012 Run-time
library in “Control panel” -“Programs and Features”.

R20UT3986EJ0100 Rev.1.00
Jan 18, 2017
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b4 P L =) o
S . ] -
JI_:' " E <« All Control Panel hems » Programs and Features - | +3 | [ Search Programs and Features pel |
Control Panel Home .
Uninstall or change a program
View installed updates To wninstall a program, select it from the list and then click Uninstall, Change, or Repair,
ﬁ' Tum Windows features on or
oft Qrganize ~ = e
Install a program from the -
mebwork Name Publisher El
E?-Mi:mwﬂ Otfice Excel Viewer Microsoft Corporation
E%h‘licmmft Ciffice Ward Viewer 2003 Microsoft Corporation
7 Microsoft PowerPoint Viewer Microzoft Corporation
= I Microsoft Visual C++ 2008 Redistributable - x86 9.0.30729.17  Microsoft Corparation
:l__rih'i:mmft Vigual C++ 2010 w4 Redistributable - 10030319 Microsoft Corparation
B Microsoft Visual C+ + 2010 186 Redistributable - 10040219 Microsoft Corporation L
Micresoft Visual C+ + 2002 Redistributable (4] - 11.0.61030  Micresaft Corporation 1
# Microsoft Visual Ce+ 2012 Redistributable (86) - 11061030 Microsoft Corparation ] ]
ﬁﬂemmeTudsfur Visual Studio 2012 Microsoft Corporation
57 Renesas &2 studio v3.0 Renesas Electronics Europe Ltd

[ Renesas &2 studio v31
{7 Renesas E-Series USE Driver

=

n

Currently mstalled programs Totsl size: 1,79 GB
51 programs installed

Renesas Electronics Europe Lid
Renesas Electronics Corporatia =)
b

Figure 1-4 Confirmation of Run-time library

1.4.3 .NET Framework

Workbench6 needs Microsoft .NET framework 4.0 or later.

R20UT3986EJ0100 Rev.1.00
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1.4.4 Enabling IronPython Console Plug-in

Press menu [Tool] — [Plug-in Setting] to start the Plug-in Manager and enable “IronPython Console

Checked plug-ins am loaded at the C5+ slatup_
These seltings are enabled at the nest startup.

* You can never uncheck a check box of the grayout plugin that is required by the C5+. Also. on the [Bassc Function] tab, & is
recommended that the checkboxes of the plug+n for the tanget micrecontroller of the development are not cleared

[7] £ Code Generator Plugn Plug+in to generate the device driver automatically,
[] % Code Generator Plug-in 2 Flug+n to generate the device driver automatically.

1 &7 Debug Console Plugdn DebugConsole plug-n to support using standard 110,
[ __IJC..'II:rJ:n;n:H." nil SEdgac [l 1 |
[#] 5] ronPython Corsole: Flugdn i is a console where the IronPython commands and the CS+ enhanced feature of lonP)| |l
(1 gy Pn Lonfigurator Fiug-n FRig-N 10 enne the JEVICE PN ConQUIanon.
[ %7 Stack Usage Tracer Lkilty to display and adjust stack usage of each functions.

[71 &5 Update Manager Plugn PhugHn to communicate with CubeSulle+ Update Manager,

7] % Program Analyzer Plug4n Piug-n to analyze program. |
|
|

Figure 1-5 CS+ Plug-in Manager

R20UT3986EJ0100 Rev.1.00 Page 11 of 153
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Workbench6 V1.06.00 User's Manual 2. Window reference

2. Window reference
2.1 Main window

This is the start-up window that opens when Workbench6 is launched. In this window, you can
start First step guide and touch sensor monitoring tools, touch sensor tuning tools.

Menu bar — Conmection  View Capacitive touch Tools Window Help
Tool har —] = FHEEDES TRE @ Max Tlol ol oW
Window area ] TUNING ADJUSTMENT DOCUMENT
WINDOW GUIDE MANAGER
i % Mon connection | ) Log stop | @i Stop 0
Status bar | ———

Figure 2-1 Main window

Starts First step guide.

Starts the Tuning window

Starts the Adjustment guide. Workbench6 does not support this function now.

Starts the Document manager.

2.1.1 Menu bar

The Menu bar displays following menu.

(1) Connection
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(a) CS+ connection

Workbench6 starts connection with target board via CS+. Refer to [2.1.5 CS+ connection] for detail.

(b) e2 studio connection

Workbench6 starts connection with target board via e2 studio. Refer to [2.1.6 e2 studio connection]
for detail.

(c) Serial port connection

Workbench6 starts connection with target board via serial port. Refer to [2.1.7 Serial port
connection] for detail.

(d) Burst monitor connection

Workbench6 starts connection with target board via serial port for the Burst monitor. Refer to [2.7
Burst monitor] for detail.

(e) Disconnection

Workbench6 ends connection with target board.

(f) Close All

Workbench6 closes all tools in window area.

(9) Exit
Workbench6 exits.

(2) View
(a) Tool bar

Shows and hides tool bar.
(b) Status bar

Shows and hides status bar.
(c) Window style

Changes the Window style. Refer to [2.3.11 Window style] for detail.
(d) Layout

Changes the Layout. Refer to [2.3.12 Layout] for detail.

(3) Capacitive touch

(a) Status monitor

Starts Status monitor.

(b) Slider monitor

Starts Slider monitor.

(c) Wheel monitor

Starts Wheel monitor.
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(d) Difference monitor
Starts Difference monitor.
(e) Locus monitor
Starts Locus monitor.
(f) Measurement
Starts Measurements.
(9) Radar
Starts Radar.
(h) Touch API Parameters
Starts Touch API Parameters
(i) CTSU Registers
Starts CTSU Registers.

(j) Start monitor

Starts the monitoring to touch sensor on target board.

(k) Stop monitor

Stops the monitoring to touch sensor on target board.

(4) Tools

(a) Navigator

Starts Navigator.
(b) First step guide

Starts the First step guide.
(c) Adjustment guide

Starts Adjustment guide. Workbench6 does not support this function now.

(d) Tuning window
Starts the Tuning window.

(e) Source gallery

Starts Source gallery. Workbench6 does not support this function now.

(f) Document manager

Starts Document manager.

(9) Burst monitor log viewer
Starts Log viewer.

(h) Log play

Starts the playing touch log file. If “Open” dialog is displayed, select a touch log file and press [OK]

button.

R20UT3986EJ0100 Rev.1.00
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(i) Log stop
Stops the playing or recoding touch log file.
(J) Log pause

Suspends the playing touch log file.
(k) Log record

Starts the recording touch log file. If “Save As” dialog is displayed, select a touch log file and press
[OK] button.

(5) Window

(6) Help
(a) About Workbench6

Displays Workbench6 version information.
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2.1.2 Tool bar

This toolbar shows command buttons.

Workbench6 starts connection with target board via serial port. Refer to [2.1.5
CS+ connection] for detail.

Workbench6 ends connection with target board.

Starts Touch AP| Parameters.

Starts CTSU Registers.

Starts Status monitor.

Starts Slider monitor.

Starts Wheel monitor.

Starts First step guide.

CIEALAD LB _RIE

Starts Adjustment guide.

Starts Tuning window.

Starts monitoring touch sensor on target board.

- NECHRE

Stops the monitoring touch sensor on target board.

e,

Starts the playing touch log file.

2

Stops the playing touch log file.

Suspends the playing touch log file.

Starts the recording touch log file.

2.1.3 Window display area

Touch sensor monitoring tools and Touch sensor tuning tools are displayed in this area.

R20UT3986EJ0100 Rev.1.00
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2.1.4 Status bar

This displays status of connection between Workbench6 and target board and status of touch log

file, status of the monitoring.

= Non connection

Displays status of connection between Workbench6 and target board.

- Non connection: Workbench6 does not connect with target board.

- Connected (CS+): Workbench6 connects with target board via CS+.

- Connected (e2 studio): Workbench6 connects with target board via e2
studio.

- Connected (Serial port): Workbench6 connects with target board via serial
port.

- Connected (Serial port#Burst): Workbench6 connects with target board via
serial port for the Burst monitor.

Displays status of touch log file.

{1 Log stop
- Log stop: Workbench6 does not play or record touch log file.
- Log play: Workbenché is playing touch log file.
- Log pause: Workbenché6 is suspending the playing touch log file.
- Log record: Workbenché is recording touch log file.
= Stop Displays status of the monitoring.

- Stop: Workbench6 does not monitor the measurement values of touch
sensor.

- Monitor: Workbench6 is monitoring the measurement values of touch
sensor.

R20UT3986EJ0100 Rev.1.00
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2.1.5 CS+ connection

Workbench6 starts connection with target board via CS+. This dialog is displayed by selecting the
menu [Connection] — [CS+ connection] and Workbench6 automatically controls from CS+ startup to
download program to target board and execution the program according to specified CS+ project file

and Load module file.

Before CS+ connection make sure the followings.
- Connection between PC and emulator
- Connection between emulator and target board

- Power supply to target board

-

P

C5+ Project setup

CS5+ Project setup
Select CS+ Project file and Load module file

Praoject file:

Load module file:

[l
|

Browse...

Cancel

Figure 2-2 CS+ project setup

Erojectfile: Specifies CS+ project file.

Browse...

Load module file: Specifies Load module file.

Browse...

[OK] is enabled by selecting of CS+ project file and Load module file. Close this
dialog and starts CS+ connection.

Ignore current settings and close this dialog.
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2.1.6 e2 studio connection

Workbench6 starts connection with target board via e2 studio. This dialog is displayed by selecting
the menu [Connection] — [e2 studio connection] and Workbench6 automatically controls from e2
studio startup to download program to target board and execution the program according to specified
e2 studio project folder and workspace folder.

Before e2 studio connection make sure the followings.
- Connection between PC and emulator
- Connection between emulator and target board

- Power supply to target board

e2 studio Project / Workspace Setup @

e2 studio Project / Workspace setup

Select e2 studio Project folder and Workspace folder |
[7] Connectto e2 studio that is already running

e2 studio Project folder:
Browse...

Browse .

g2 studio Workspace folder:

Figure 2-3 e2 studio Project / Workspace Setup

[] Connectto e2 studio... Connect to e2 studio that is already started and is debugging target board.

&2 studio Eroject folder. Specifies e2 studio project folder.

Browse. .

82 studio Workspace folder. Specifies e2 studio workspace folder.

Browse...

[OK] is enabled by selecting of e2 studio project folder and e2 studio Workspace
folder. Close this dialog and starts e2 studio connection.

Ignore current settings and close this dialog.
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2.1.7 Serial port connection

Workbench6 starts connection with target board via serial port. This dialog is displayed by
selecting the menu [Connection] — [Serial port connection] and Workbench6 starts connection with
target board via serial port according to specified serial port and serial port baudrate.

Before CS+ connection make sure the followings.

- Connection between PC and target board

- Power supply to target board

Setup senal port

Serial port:

COM25 : USB Serial Port (COM25)

Baudrate:

115200

OK l [ Cancel

Figure 2-4 Setup serial port

Serial port:
COMZ25 : USB Serial Port (COM25) -

Selects serial port connecting to your target board.

Baudrate:
115200 -

Select serial port baudrate that your target board supports.

Close this dialog and starts serial port connection.

Cancels current settings and close this dialog.
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2.2 First step guide

First step guide generates the best program for the user’s touch sensor microcontroller and guides
automatic tuning of touch sensor sensitivity.
2.2.1 Process of First step guide

You can tune your target board using First step guide according to following touch sensor detection
methods.

- Self-capacitance
- Mutual capacitance

- Self-capacitance and Mutual capacitance

This section explains process of three touch sensor detection methods.

(1) Self-capacitance

This section explains process when you selected Self-capacitance as touch sensor detection method.
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Table 2-1 Process of First step guide (Self-capacitance or Mutual capacitance) (1/2)

Start page
\J

Project selection

\J

Integrated development environment selection
\J
Touch MCU selection

\J

Touch MCU setting
\J

Other setting

Touch sensor measurement method selection

\J

Project store folder selection

\
Touch interface definition
\

Resistance from the electrode to TS definition

\J

R20UT3986EJ0100 Rev.1.00 RRENESAS
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Table 2-2 Process of First step guide (Self-capacitance or Mutual capacitance) (2/2)

Target board preparation

\J
Target board startup
\J
Touch sensor automatic tuning phase 1 - Start
\J
Touch sensor automatic tuning phase 1 - Result
\J
Touch sensor automatic tuning phase 2 - Start
\J
Touch sensor automatic tuning phase 2 - Tuning
\J
Touch sensor automatic tuning phase 2 - Result
\J
Touch sensor automatic tuning phase 3 - Start
\J
Touch sensor automatic tuning phase 3 - Tuning
\J
Touch sensor automatic tuning phase 3 - Result
\J

Target board reboot

R20UT3986EJ0100 Rev.1.00
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(2) Self-capacitance and Mutual capacitance

This section explains process when you selected both Self-capacitance and Mutual capacitance as
touch sensor detection method.
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Table 2-3 Process of First step guide (Self-capacitance and Mutual capacitance) (1/2)

Start page
\j

Project selection

\j

Integrated development environment selection
Touch MCU selection

\j

Touch MCU setting

\j

Other setting

Touch sensor measurement method selection

\j

Project store folder selection

\J
Touch interface definition
\J
Resistance from the electrode to TS definition

\j

Target board preparation

\j

Target board startup

\j

Touch sensor automatic tuning phase 1 - Start

\j

Touch sensor automatic tuning phase 1 - Result

\j

Touch sensor automatic tuning phase 2 - Start

\j

Touch sensor automatic tuning phase 2 - Tuning

\j

Touch sensor automatic tuning phase 2 - Result
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Table 2-4 Process of First step guide (Self-capacitance and Mutual capacitance) (2/2)

Touch sensor automatic tuning phase 3 - Start
\J
Touch sensor automatic tuning phase 3 - Tuning
\J
Touch sensor automatic tuning phase 3 - Result
\J
Target board reboot
\J
Touch interface definition
\J
Resistance from the electrode to TS definition
\J
Target board reboot
\J
Touch sensor automatic tuning phase 1 - Start
\J
Touch sensor automatic tuning phase 1 - Result
\J
Touch sensor automatic tuning phase 2 - Start
\J
Touch sensor automatic tuning phase 2 - Tuning
\J
Touch sensor automatic tuning phase 2 - Result
\J
Touch sensor automatic tuning phase 3 - Start
\J
Touch sensor automatic tuning phase 3 - Tuning
\J
Touch sensor automatic tuning phase 3 - Result
\J
Target board reboot
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2.2.2 Start page

This is the start page of the First step guide. Press [Next] button.

RENESAS

Welcome to Renesas Cap Touch solution

Workbench 6 This is the wizard to create the firmware with the best tuning
for your system.
PP A— w,{,
: 7

Figure 2-5 First step guide — Start page

Quit Terminate the First step guide with saving.
& Back Cannot press this button.
> Next To the next page.
I Cancel Terminate the First step guide without saving.
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2.2.3 Project selection

Select a new project or an existing project.

& First step guide.

Build a new project or Open your project

» Create the new project

> Open the existing project

C:\Users\WB\Documents

Browse...

& Cancel

Figure 2-6 First step guide — project selection

@ Create the new project

Create a new project.

@ Open the existing project

Resume an existing project.

Project Folder:
ChlUsers\WE\Documents

Displays an absolute path of the folder.

Terminate the First step guide with saving.

Quit
& Back To the previous page.
> Next To the next page.
Terminate the First step guide without saving.

B Cancel

R20UT3986EJ0100 Rev.1.00
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2.2.4 Process selection

Select a process to resume.

& First step guide.

Select First Step Guide process

Select First Step Guide process you want to resume.
" 1 Self capacitance method
_ v Mutual capacitance method

7 4

\Create Cap touch buttons configuration on your board -

Back I—) Next l»'.‘ Cancel

Figure 2-7 First step guide — Process selection

Self capacitance method |Resume Self-capacitance process.

Mutual capacitance method | Resume Mutual capacitance process.

lParasitic capacitance measurement- | Select a process to resume.

Quit Terminate the First step guide with saving.
& Back To the previous page.
> Next To the next page.
I Cancel Terminate the First step guide without saving.
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The details of the interface of “Process to resume” is as follows.

Self capacitance method Mutual capacitance method Process
Checked No checked Resume process of Self-capacitance.
No checked Checked Resume process of Mutual capacitance.
Checked Checked Resume process of Self-capacitance and

Mutual capacitance. The first order of process
is Self-capacitance and specified process to
resume is process for Self-capacitance. In
addition, all processes of Mutual capacitance
are executed after process of Self-capacitance.

No checked No checked Error
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2.2.5 Integrated development environment selection

Select the Integrated development environment (hereinafter called IDE) and whether to use
emulator or not.

G First step guide =

Select the connecting method with your board

Select the connecting method between your PC and board.

= CS+ with Emulator
o e2 studio with Emulator

© e2 studio with USB (without Emulator)

Supported Emulators:
E1, E2 emulator Lite

> Next Iliﬁ Cancel

Figure 2-8 First step guide — Integrated development environment selection

e CS+ with Emulator Use CS+ with emulator.

e2 studio with Emulator Use e2 studio with emulator

e2 studio with USB (without Emulator) | US€ €2 studio without emulator.

Quit Terminate the First step guide with saving.
& Back To the previous page.
> Next To the next page.
®  Cancel Terminate the First step guide without saving.
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2.2.6 Touch MCU selection

This page is for selecting a touch sensor microcontroller to be used.

G First step guide

Select MCU

Series: | RX100

Group:  RX113

Part No.: R5F51135AxFP |

Number of cap touch channels: 12 pins

B Cancel

Figure 2-9 First step guide — Touch MCU selection

Series: | RX100 -

A series of touch sensor microcontroller can be selected.

Group:  |RX113 q

A group of touch sensor microcontroller can be selected.

Part No.: R5F51135AxFP

A part number of touch sensor microcontroller can be selected.

Press this button and selects the part number of touch sensor
microcontroller in displayed context menu.

12 pins Displays the number of touch sensors of the touch sensor microcontroller
selected at Series, Group, and Part No.
Quit Terminate the First step guide with saving.
& Back To the previous page.
>  Next To the next page.
®  Cancel Terminate the First step guide without saving.
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2.2.7 Touch MCU setting

This page is for selecting operating frequencies of the touch sensor microcontroller and touch

sSensors.

© First step guide

Select the clock condition

P A—" L_PLL circuit g Select PLL circuit when you use USB function.

System clock source:

External clock frequency:

16 MHz -

System clock frequency:  Peripheral module clock B frequency:
132 MHz - 32 MHz

- Next B Cancel

Figure 2-10 First step guide — Touch MCU setting

System clock source:
PLL circuit -

Select count source of system clock.

External clock frequency:
16 MHz .
High speed OCO frequency:
32 MHz -

Select main clock frequency.

System clock frequency:

32 MHz -

Select system clock frequency.

Peripheral module clock B frequency:

32 MHz

Display peripheral clock.

Terminate the First step guide with saving.

Quit
& Back To the previous page.
= Next To the next page.
B Cancel Terminate the First step guide without saving.
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2.2.8 Other setting

This page is for selecting operating voltage of the touch sensor microcontrollers, and USB-Serial
port setting.

@ First step guide i

Setup the other settings

Select the operating voltage of selected MCU

-3 3\ .

Select USB-Serial port setting
\Serial communication UART(SCI6)

Figure 2-11 First step guide — Other setting

Select the operating voltage of selected MCU

e Select the operating voltage of selected touch sensor microcontroller.

Select USB-Serial port setting Select the USB-Serial port setting.
Serial communication UART(SCI6)

Quit Terminate the First step guide with saving.
& Back To the previous page.
= Next To the next page.
®  Cancel Terminate the First step guide without saving.
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2.2.9 Touch sensor measurement method selection

This page is for selecting touch detection method of the touch sensors.

G First step guide i - " E

Select Cap touch measurement method

Waorkbench

I“ ‘:..,:,,‘-' « Self capacitance method

= Mutual capacitance method

B Cancel

Figure 2-12 First step guide — Touch sensor measurement method selection

Self capacitance method | Self-capacitance is selected as touch detection method.

Mutual capacitance method | Mutual capacitance is selected as touch detection method.

Quit Terminate the First step guide with saving.
'€ Back To the previous page.
> Next To the next page.
®  Cancel Terminate the First step guide without saving.
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2.2.10 Project store folder selection

This page 1is for selecting a folder to store a set of software for the touch sensor microcontroller

corresponding to the selected IDE.

& First step guide

Select the folder to save the project files

m Folder:

C:\Users\WB\Documents
Project name: TouchAPI_20160516094717

Folder is named automatically as follows format;
TouchAPL_YYYYMMDDhhmmss

YYYY: Years
MM: Month
. DD: Day

hh: Hour
mm: Minute
ss: Second

Browse...

]

Cancel

Figure 2-13 First step guide — Project store folder selection

Folder:

CAUsers\WB\Documents

Displays an absolute path of the folder.

Browse...

Starts “Folder browser dialogue.

Terminate the First step guide with saving.

Quit
'€ Back To the previous page.
> Next To the next page.
Terminate the First step guide without saving.

B Cancel
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2.2.11 Touch interface definition

Lays out touch interfaces according to touch interfaces on your target board.

(1) Touch interface definition — Self-capacitance

Touch interface definition that you selected self-capacitance as touch sensor detection method is as

follows.

& First step quide. % I . =
Create Cap touch buttons configuration on your board

-  Next & Cancel

Figure 2-14 First step guide - Touch interface definition - Self-capacitance

This is canvas that touch buttons, sliders and wheels are laid out.

Lays out a touch button on the canvas.

Lays out a slider (horizontal) on the canvas.

Lays out a slider (vertical) on the canvas.

XMME

Lays out a wheel on the canvas.

Quit Terminate the First step guide with saving.
« Back To the previous page.
> Next To the next page.
B Cancel Terminate the First step guide without saving.
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(2) Touch interface definition — Self-capacitance — Context menu

- Touch button

Context menu for Touch button on Canvas is as follows.

Channel Allocate a Touch button to TS. When you selects [Release], release the
Touch button from TS.

Label Edit label of a Touch button. You can use this context menu after allocating a
Touch button.

Delete Delete a Touch button from Canvas.

- Slider

Context menu for Slider on Canvas is as follows.

Setup Starts Slider setup dialog. Refer to [(4) Touch interface definition —
Self-capacitance — Slider setup] for detail.

Reverse direction Reverse allocating order of TS. You can use this context menu after slider
setup.

Image When you select [Right to left], Workbench6 changes image of a Slider as
follows.

When you select [Left to right], Workbench6 changes image of a Slider as

follows.
Label Edit label of a Slider. You can use this context menu after slider setup.
Delete Delete a Slider from Canvas.
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- Wheel

Context menu for Wheel on Canvas is as follows.

Setup Starts Wheel setup dialog. Refer to [(5) Touch interface definition —
Self-capacitance — Wheel setup] for detail.

Rotate Rotate allocating order of TS. You can use this context menu after Wheel
setup.

Reverse direction Reverse allocating order of TS. You can use this context menu after allocating
wheel sensors.

Image When you select [Clockwise], Workbench6 changes image of a Wheel as
follows.

&

When you select [Counterclockwise], Workbench6 changes image of a Wheel

as follows.
Label Edit label of a Wheel. You can use this context menu after wheel setup.
Delete Delete a Wheel from Canvas.

(3) Touch interface definition — Self-capacitance — Touch button

Allocates TS to a touch button from context menu [Channel].

|7 Channel 3 | Release
Label... | T500
Delete TS0l
TS502
TS503
TS04
TS05
TS06
TS507
TS08
TS09
T510
T511

Figure 2-15 First step guide — Touch button allocation
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(4) Touch interface definition — Self-capacitance — Slider setup

Slider setup is started by selecting [Setup] in Context menu of Slider and setup Slider TS

considering the Slider.

Slider setup

|

Number of channel

Release all channels

Slider TS0
Slider TS1
Slider TS2
Slider TS3
Slider TS4:

Release

Release

Release

Release

Release

Q
F

Cancel ]

Figure 2-16 First step guide - Slider setup

Mumber of channel:

Select the number of TS allocating a Slider from three to ten.

[ Release all channels ]

Initialize the setting of Slider TS.

Slider TS0: | TS08 -

Allocate TS to Slider TS considering a Slider.

Enable settings and close Slider setup dialog.

Disable settings and close Slider setup dialog.
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(5) Touch interface definition — Self-capacitance — Wheel setup

Wheel setup is started by selecting [Setup] in Context menu of Wheel and setup Wheel TS
considering the Wheel.

i Il
Mumber of channel

Release all channels

Wheel TSO:
Wheel TS1:
Wheel TS2:
Wheel TS3:

Release

Release

Release

Release

Figure 2-17 First step guide - Wheel setup

Number of channel: Select the number of TS allocating a Wheel from four or eight.

[ Release all channels ] Initialize the setting of Wheel TS.

Wheel T20: | T302 - Allocate TS to Wheel TS considering a Wheel.

Enable settings and close Wheel setup dialog.

Disable settings and close Wheel setup dialog.
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(6) Touch interface definition — Mutual capacitance

Touch interface definition that you selected Mutual capacitance as touch sensor detection method
is as follows.

& First step guide . L et

g sg
& g
g
3

Back = MNext I'al Cancel

Figure 2-18 First step guide — Touch interface definition — Mutual capacitance

This is canvas that matrixes are laid out.

Lays out a matrix key on the canvas.

Quit Terminate the First step guide with saving.
& Back To the previous page.
>  Next To the next page.
®  Cancel Terminate the First step guide without saving.

(7) Touch interface definition — Mutual capacitance — Context menu

- Matrix

Context menu for Matrix on Canvas is as follows.

Setup Starts Matrix setup dialog. Refer to [(8) Touch interface definition — Matrix key
setup] for detail.

Key config Disable specified Matrix key on Matrix.

Label Edit label of a Matrix key. You can use this context menu after matrix setup.

Delete Delete a Matrix from Canvas.
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(8) Touch interface definition — Matrix key setup

Matrix setup is started by selecting [Setup] in Context menu of Matrix and setup reception and
transmission to TS of Matrix.

Matrix setup

TS500: |Disable - T301: |Disable - T502: |Disable - TS503: |Disable -

TS04: |Disable - TS05: |Disable - TS06: |Disable - TS07: |Disable -

TS08: |Disable hd TS09: |Disable hd TS10: |Disable hd TS11: |Disable hd

TS512: |Disable - TS513: |Disable - TS514: |Disable - TS515: |Disable -

TS16: |Disable hd TS17. |Disable hd TS18: | Disable - TS19: | Disable -

T520: |Disable hd TS521: |Disable hd TS22: |Disable hd TS23: |Disable hd

T524: |Disable - TS25. |Disable - TS26: |Disable - TS27. |Disable -

T528: |Disable hd T529: |Disable hd TS30: |Disable hd TS31: |Disable hd

ULLuent
L
UInuent
A

T832: |Disable - TS33: |Disable - TS34: |Disable - TS35: |Disable -

[7] Use the internal logic power as a power source of the transmit buffer.

l OK ] [ Cancel l
Figure 2-19 First step guide - Matrix key setup

Tx - Set specified TS to transmission.
Set specified TS to reception.
Disable specified TS.
[C] Use the internal logic power... Switches the power supply for the touch sensor as transmit channel.

- Unchecked

VCC selected
- Checked

Internal logic power supply selected

In addition, Touch MCU that does not support CTSUTXVSEL bit is selected, this
checkbox is not displayed.

Enable settings and close Matrix setup dialog.

Disable settings and close Matrix setup dialog.
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2.2.12 Resistance from the electrode to TS definition

This page is for setting resistance values of the electrode to TS.

& First step guide [
Select series resistance from the electrode to TSn port
Set all TSn port: 560 - Q

TS00: (560 . a

TS01: 5680 Q

TS0z 560 o

TS03 560 ol

TS04: 560 o}

TSO05: 5_30 Q

TS08: (560 0

TS07.  |s60 0

TS0B: 560 a

TS09: 560 0

TS10: (360 o

TS11:  |560 -0
L-‘” S SO

Figure 2-20 First step guide — Resistance from the electrode selection

Set all TSn port: 560 - O | Select resistance value for all TS.
TS00: |560 -| Q |Select aresistance value for specified TS.
Quit Terminate the First step guide with saving.
& Back To the previous page.
> Next To the next page.
®  Cancel Terminate the First step guide without saving.
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2.2.13 Target board preparation

This page is provided for guiding setup of the board with the touch sensor microcontroller.

(1) Connection between PC and emulator

Check connection between your PC and emulator. This guide is not displayed when Workbench6

recognized connection between PC and emulator.

& First step guide

T E1, E2 emulator Lite

Prepare your board to start tuning

Please connect Emulator to your PC via USB cable. If you selected e2
studio with USB, press [Next] without preparing your board.

Supporting Emulator is the followings:

USB cable

E1 Emulator

36 s a —

I’X( Cancel

Figure 2-21 First step guide — Connection between PC and emulator

Quit Terminate the First step guide with saving.
& Back To the previous page.
> Next To the next page.
®  Cancel Terminate the First step guide without saving.
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(2) Connection between emulator and target board

Check connection between emulator and your target board.

& First step quide

Prepare your board to start tuning

ﬁ without preparing your board.

Supporting Emulator is the followings:
E1, E2 emulator Lite

User
interface cable
E1 Emulator Target board

Please connect your target board with Power supply to Emulator via
User interface cable. If you selected e2 studio with USB, press [Next]

I-) Next IX]

Figure 2-22 First step guide — Connection between emulator and target board

Quit Terminate the First step guide with saving.
«  Back To the previous page.
>  Next To the next page.
Terminate the First step guide without saving.

Es  Cancel
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2.2.14 Target board startup

This page is provided for guiding startup of the board with the touch sensor microcontroller.

(1) IDE with emulator

| & Fest step quide 3

Target board startup

g @ Target project opened.

7 @ Build completed.

® Firmware download completed.

® Firmware execution completed.

Retry

o Press [Next] to continue or [Cancel] to quit this wizard.

Figure 2-23 First step guide — Target board startup

Shows a process on the right side of this icon was not completed.

@ Shows a process on the right side of this icon was completed.

Ret Restart Target board startup. You can use Retry when Target board startup
ety .
failed.
Quit Terminate the First step guide with saving.
& Back To the previous page.
> Next To the next page.
®  Cancel Terminate the First step guide without saving.

When you select e2 studio is selected in “Integrated development environment selection”,
Workbench6 displays following message dialog. If e2 studio comes to be accepted your operation after
e2 studio startup, push [OK] button.

When error message “Failed to invoke e2 studio” is displayed, Workbench6 closes automatically.
After closing e2 studio, Restart Workbench6.
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Information{M0000DO3) |

I-’ "‘-I Press [OK] after e2 studio epens its workbench window.

¥ workbenche may fail to connect with e2 studio if you press [OK]
before opening e2 studio's workbench window.
If Workbench6 failed to connect with e2 studio, close

Workbench6 & e2 studio and try again.

Figure 2-24 First step guide — e2 studio startup confirmation
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(2) IDE without emulator

This page displays the following when you selected “e2 studio with USB (without Emulator)” in

“Integrated Development Environment selection”.

& First step guide

Target board startup

If you do not have any emulator, follows the order below.

1. Create the object file from existed by Workbench using e2studio with CC-RX.
2. Connect USB cable between your board and PC.

3. Download it using RFP (Renesas Flash Programmer).

4. Remove USB cable and run your board.

5. Re-connect USB.

6. PC will require USB driver. Install COM driver in the DVD.

7. All the processes done, press Next button on this window.

-0 Press [Next] to continue or [Cancel] to quit this wizard.

Figure 2-25 First step guide - IDE without emulator

Quit Terminate the First step guide with saving.
'€ Back To the previous page.
EET— To the next page.
s cancel Terminate the First step guide without saving.

User must generate a program and starts your target board. The procedures are as follows.

1. Starte2 studio.

2. Import a project output in folder which you choose in “Project store folder selection” to workspace of e2

studio.
3. Build the project.
4 Start debug with your target board according to your emulator.
- El
Use “TouchApiBase DefaultBuild-E1.launch”.
- E2 emulator Lite
Use “TouchApiBase DefaultBuild-E2L.ite.launch”.

5 Download program that is made by the build to your target board.
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2.2.15 Touch sensor automatic tuning phase 1 - Start

Starts touch sensor automatic tuning phase 1. Press [Next] button.

@_First step guide

Parasitic capacitance measurement

Press [Next] to start the parasitic capacitance
measurement.

B Cancel

Figure 2-26 First step guide — Touch sensor automatic tuning phase 1

Quit Terminate the First step guide with saving.
& Back To the previous page.
= Next To the next page.
I Cancel Terminate the First step guide without saving.
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2.2.16 Touch sensor automatic tuning phase 1 - Result

Show result of touch sensor automatic tuning phase 1.

Measurement result of Parasitic capacitance

[¥soa-Ts11 |

Retry

1500

TS0

1806
807

TE08

Press [ratry] If you failed to measure by touching an electrode or moving your board when
Werkbanet d the parasiti P ;

Retry

10 pF under 1500
10 pF under T510:
10 pF TS11:
10 pF

5pF
22 pE
27 pF
2 pF

40 pF

Retry

ap

Cancel

Figure 2-27 First step guide — Touch sensor automatic tuning phasel - Result

[0 TS05 22 pF Parasitic capacitance of TS is normal.
[0 TS02: 10 pF This is Warning to the Parasitic capacitance of TS.
[[] TS10: 47 pF over This is Error to the Parasitic capacitance of TS.
Quit Terminate the First step guide with saving.
€  Back To the previous page.
> Next To the next page.
Terminate the First step guide without saving.

Es  Cancel
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2.2.17 Touch sensor automatic tuning phase 2 - Start

Starts touch sensor automatic tuning phase 2. Press [Next] button.

@ First step guide

Offset current tuning

% Press [Next] to start the offset current tuning.

B Cancel

Figure 2-28 First step guide — Touch sensor automatic tuning phase 2 - Start

Quit Terminate the First step guide with saving.
& Back To the previous page.
= Next To the next page.
I Cancel Terminate the First step guide without saving.
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2.2.18 Touch sensor automatic tuning phase 2 - Tuning

Touch sensor automatic tuning phase 2 is in progress. When touch sensor automatic tuning phase
2 is finished, this page change to “Touch sensor automatic tuning phase 2 — Result” automatically.

& First step guide

Now measuring - Offset current tuning

Checking Offset current on your target board : TS02 (3/12)

Sensor counter: 25073 Reference counter: 17502

—

Do not touch electrodes whilst
Workbench is calculating offset.

Figure 2-29 First step guide — Touch sensor automatic tuning phase 2 - Tuning

Quil Terminate the First step guide with saving.
& Back To the previous page.
= Next To the next page.
®  Cancel Terminate the First step guide without saving.
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2.2.19 Touch sensor automatic tuning phase 2 - Result

Display result of touch sensor automatic tuning phase 2

Result - Offset current tuning

Sensar Drive Pulse Sensor Drive Pulse
Frequency Frequency

4000 MHz 1500 1.000 MHz
4,000 MHz 1510 0.500 MHz
4000 MHz TS11 0.500 MHz
4.000 MHz
2000 MHz
2000 MHz
2000 MHz
1.000 MHz
1.000 MHz

Cancel

Figure 2-30 First step guide — Touch sensor automatic tuning phase 2 - Result

sensor Drive Puise Show sensor drive pulse frequency.
Frequency

4000 MHz

Quit Terminate the First step guide with saving.

& Back To the previous page.
> Next To the next page.
I Cancel Terminate the First step guide without saving.
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2.2.20 Touch sensor automatic tuning phase 3 - Start

Starts touch sensor automatic tuning phase 3. Press [Next] button.

@ First step guide

Sensitivity tuning

% Press [Next] to start the sensitivity tuning.

B Cancel

Figure 2-31 First step guide — Touch sensor automatic tuning phase 3 - Start

Quit Terminate the First step guide with saving.
& Back To the previous page.
= Next To the next page.
I Cancel Terminate the First step guide without saving.
R20UT3986EJ0100 Rev.1.00 RRENESAS Page 55 of 153

Jan 18, 2017




Workbench6 V1.06.00 User's Manual

2. Window reference

2.2.21 Touch sensor automatic tuning phase 3 - Tuning

(1) Self-capacitance

(a) Touch sensor automatic tuning phase 3 — Touch button tuning

Touch button with TS number is surrounded by red frame is an object of sensitivity tuning. At first, push “Y” key on
keyboard of your PC while touching the touch button with a finger well or with an iron stick. Afterwards repeat three
times that “Y” key on keyboard of your PC while touching the touch button with a finger commonly.

& First step guide

Sensitivity tuning
Maximum load capacitance calibration (Please touch the highlighted sensor
with metal conductor or thumb). Press "Y" key when ready.

Target: TS09 (1/3)

08 B5-T80T  S5-TS0H 05 BTS04

m w-Tt03 w-Tac0
5-T08 8 (= TS
. . - e i

Touch count: 1 Sensor counter: 15052

Cancel

Figure 2-32 First step guide — Touch sensor automatic tuning phase 3- Touch button tuning

Shows Touch button for tuning.

Target: TS09 (1/3)

Shows the touch sensor number that is tuned currently.

Touch count: 1

Shows the number to touch the Touch button.

Sensor counter: 17481

Shows the count value of the touch sensor that is tuned currently. When you
touch the target Touch button, the count value is changed. If the count value
is not changed, you may touch the other Touch button. In that case, check
your target board.

Quit Terminate the First step guide with saving.
€  Back To the previous page.
> Nex To the next page.
Terminate the First step guide without saving.

B Cancel

R20UT3986EJ0100 Rev.1.00
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(b) Touch sensor automatic tuning — Slider and Wheel checking

Before sensitive tuning of slider and wheel, Workbench6 checks the status of all sliders and wheels.
This check starts by press “Y” key on keyboard of your PC. In addition, you must not touch sliders
and wheels during this check.

Sensitivity tuning

Please don't touch the electrode of slider and wheel for 10 seconds. Press "Y"
key on your keyboard when you are ready.

Sensor counter: 00000

< ( ( ( weTa PR
5-TR01 G-THOE 5-TROS 5-TSOM

5-T508

; :
. . . e e

Figure 2-33 First step guide — Touch sensor automatic tuning — Slider and Wheel checking

Quit Terminate the First step guide with saving.
€ Back To the previous page.
> Next To the next page.
| Cancel Terminate the First step guide without saving.
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(c) Touch sensor automatic tuning phase 3 — Slider tuning

After the check of sliders and wheels, Workbench6 starts sensitivity tuning of the sliders by
pushing “Y” key on keyboard of your PC.

Sensitivity tuning

Press "Y" key on your keyboard to start the slider (Slider00) sensitivity tuning.

Sensor counter: 00000

( ( ( ( TR0 T
o

5-T508

Figure 2-34 First step guide — Touch sensor automatic tuning phase 3 — Slider tuning start

Quit Terminate the First step guide with saving.
€ Back To the previous page.
> Next To the next page.
I Cancel Terminate the First step guide without saving.
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A slider composed of T'S surrounded with red frame is an object of slider sensitivity tuning. After
sliding the slider on your target board three or four times, press “Y” key on keyboard of your PC.

Sensitivity tuning

Slide the slider (Slider00). Move your finger back and forth on it 3 to 4 times.
After that press "Y" key on your keyboard to finish.

Sensor counter: 17796

& Cancel

Shows a slider for tuning.

Sensor counter:17481 | Shows the average value of the count value of the Slider that is tuned
currently. When you touch the target Slider, the count value is changed. If the
count value is not changed, you may touch the other Slider. In that case,
check your target board.

Quit Terminate the First step guide with saving.
le  Back To the previous page.
> Next To the next page.
I Cancel Terminate the First step guide without saving.
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(d) Touch sensor automatic tuning phase 3 — Wheel tuning

After the check of sliders and wheels or sensitivity tuning of slider, Workbench6 starts sensitivity
tuning of the wheels by pushing “Y” key on keyboard of your PC.

Sensitivity tuning

Press "Y" key on your keyboard to start the wheel (Wheel00) sensitivity tuning.

Sensor counter: 00000

( ( ( ( TR0 T
o

5-T508

Figure 2-36 First step guide — Touch sensor automatic tuning phase 3 — Wheel tuning start

Quit Terminate the First step guide with saving.
€ Back To the previous page.
> Next To the next page.
I Cancel Terminate the First step guide without saving.
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A wheel composed of T'S surrounded with red frame is an object of wheel sensitivity tuning. After
spin the wheel on your target board three or four times, press “Y” key on keyboard of your PC.

Sensitivity tuning

Spin the wheel (Wheel00). Move your finger around the wheel 3 to 4 times.
After that press "Y" key on your keyboard to finish.

Sensor counter: 17511

< ( ( ( weTse
5-TR01 G-THOE 5-TROS 5-TSOM

5-T508

; :
. . . e e

Figure 2-37 First step guide — Touch sensor automatic tuning phase 3 — Wheel tuning

Shows a wheel for tuning.

Sensor counter:17481 Shows the average value of the count value of the Wheel that is tuned
currently. When you touch the target Wheel, the count value is changed. If the
count value is not changed, you may touch the other Wheel. In that case,
check your target board.

Quit Terminate the First step guide with saving.
& Back To the previous page.
> Next To the next page.
I Cancel Terminate the First step guide without saving.
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(2) Mutual capacitance

(@) Touch sensor automatic tuning phase 3 — Matrix key sensitivity tuning

Matrix key with TS number surrounded by red frame is an object of sensitivity tuning. At first,

push “Y” key on keyboard of your PC while touching the matrix key with a finger well or with an iron
stick. Afterwards repeat three times that “Y” key on keyboard of your PC while touching the matrix
key with a finger commonly.

G First step quide i

Sensitivity tuning

Maximum load capacitance calibration (Please touch the highlighted sensor
with metal conductor or thumb). Press "Y" key when ready.

Target. Mtx00-00 (1/12) Touch count. 1 Sensor counter. 19851

Ts08 T804 800 Ta08

3(- pack _‘) i 2 ki

Figure 2-38 First step guide — Touch sensor automatic tuning phase 3 — Matrix key tuning

Shows the Matrix key for tuning.

Target: Mitx00-00 (1/12)

Shows the Matrix key number that is tuned currently.

Touch count: 1

Shows the number to touch the Matrix key.

Sensor counter:17481

Shows the count value of the touch sensor that is tuned currently. When you
touch the target Matrix key, the count value is changed. If the count value is
not changed, you may touch the other Matrix key. In that case, check your
target board.

i Quit

Terminate the First step guide with saving.

L

l(— Back To the previous page.

> Next To the next page.

L

& Cancel Terminate the First step guide without saving.
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2.2.22 Touch sensor automatic tuning phase 3 - Result

Shows result of touch sensor automatic tuning phase 3. Press [Next] button to output the result of
touch sensor automatic tuning to source files.

(1) Self-capacitance

Display the result of touch sensor automatic tuning phase 3 with following five kinds when touch
sensor detection method is self-capacitance.
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(a) Sensor counter value (without the sum number of the measurement)

& First step guide

TS09 - TSN

Tuning result of sensitivity

Sensor counter value{without the sum number of the measuremeant)

Retry

WTE00 - T511 |
W-T500
W-1501

W-T502
W-TS03

5-T504
3-T805

5-T506 5-T508 TS10
3-1807 309 sn

Quit

Check your board of retry tuning process when check box is ON because the tuning might fail Press [Nex] to update the source code

= Back -  Next B Cancel

Figure 2-39 First step guide - Touch sensor automatic tuning phase 3 - Sensor counter value (without

Caution:

the sum number of the measurement)

If you did not place a touch button at the touch interface definition, this screen

is not displayed.

Sensor counter value(___}v]

Change the result of touch sensor automatic tuning phase 3.

[ | Show Capacitance of the maximum sensitive.
Show Capacitance of Touch.
Show Capacitance of Non-touch.

T Show Touch determination threshold value.

[] TS09 Select TS to retry touch sensor automatic tuning phase 3.

Retry Press [Retry] to execute touch sensor automatic tuning phase 3 if TS to retry
is set.
Quit Terminate the First step guide with saving.
& Back To the previous page.
5> Next To the next page.

B Cancel

Terminate the First step guide without saving.
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(b) Sensor counter value (with the sum number of the measurement)

& First step guide ¥

Tuning result of sensitivity

Sensor counter valug(with the sum number of the maasurement)

T509-T51

s bt
b

WATS00-T811 |
Reiry W-T500 W-TS02 5-T504 5-TS06 5-T508 1510
W-TS01 W.TS03 §.T505 §-TS07 TS50 TS511

Check your board or refry tuning process when check box is ON because the tuning might fail. Press [Next] to update the source code

Figure 2-40 First step guide - Touch sensor automatic tuning phase 3 - Sensor counter value (with the
sum number of the measurement)

Caution: If you did not place a touch button at the touch interface definition, this screen
1s not displayed.

Sensor counter value(___)v] Change the result of touch sensor automatic tuning phase 3.

[ ] Show Capacitance of the maximum sensitive.

Show Capacitance of Touch.

Show Capacitance of Non-touch.

Show Touch determination threshold value.

[[] TS09 Select TS to retry touch sensor automatic tuning phase 3.
Retry Pres; [Retry] to execute touch sensor automatic tuning phase 3 if TS to
retry is set.
Quit Terminate the First step guide with saving.
«  Back To the previous page.
—)T To the next page.
s cancel Terminate the First step guide without saving.
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(c) Sensor counter value (with the sum number of the measurement) Magnification view

G First step guida

TS09 - T8N

Retry

Tuning result of sensitivity

|Sansor counler value(with the sum number ol the measurement) Magnification vew

W-TSO0 - TE11
W-TS00
W-TS0

Check your board of relry luning process when check box 1 ON because he luming might fail Press [Nexd] lo update the source code

W-TS02 S.TS04 S-TS06 S5-TS08 T510
L 503 5-T505 S-1507 509 Ts1

ECTES TR T

Cancel

Figure 2-41 First step guide - Touch sensor automatic tuning phase 3 - Sensor counter value (with the
sum number of the measurement) Magnification view

Caution:

If you did not place a touch button at the touch interface definition, this screen

is not displayed.

Sensor counter value(___}v]

Change the result of touch sensor automatic tuning phase 3.

[ | Show Capacitance of the maximum sensitive.
Show Capacitance of Touch.
Show Capacitance of Non-touch.

T Show Touch determination threshold value.

[ TS09 Select TS to retry touch sensor automatic tuning phase 3.

Retry Press_ [Retry] to execute touch sensor automatic tuning phase 3 if TS to
retry is set.
Quit Terminate the First step guide with saving.

€  Back To the previous page.

[ To the next page.
Terminate the First step guide without saving.

B Cancel
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(d) Measurement time

G First step quide ==
Tuning result of sensitivity
| Maasuramenl lime | =
WTS00-TS11 |
Measurement lime Measurement hirme
W-TS00 0.52 ms T&09 0.52 ms
W-TS01 0.52 ms TE10: 0.52ms
W-TS02 0.52 ms 7511 0.52 ms
W-TS03 0.52 ms
S5-T504 0.52 ms
51505 0.52 mg
5-T506 0.52 ms
S.TS07 0.52 ms
5-1508 0.52 ms
Total:6.24 ms @
WTS00-TEH |
Retry W-TS00 W-TS02 S.TS04 S-TS06 5-T508 T510
W-T501 W-T503 5-T505 S-1507 509 ™sn
Check your board of relry luning process when check box is ON because the tuning might fail Press [Next] to updale the source code
ECTEE  [SCTTE TRTTE T

Figure 2-42 First step guide - Touch sensor automatic tuning phase 3 - Measurement time

Sensor counter vamE(___}v] Change the result of touch sensor automatic tuning phase 3.
Measurement time Show Measurement time.
0.52 ms

Total: 6.24 ms Show total time of Measurement time.
[ TS09 Select TS to retry touch sensor automatic tuning phase 3.

Retry Press [Retry] to execute touch sensor automatic tuning phase 3 if TS to retry

is set.
Quit Terminate the First step guide with saving.

& Back To the previous page.

>  Next To the next page.

m  Cancel Terminate the First step guide without saving.
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(e) Slider / Wheel threshold

Tuning result of sensitivity

Shdec/ihosl Mrashot]

Threshold of
starting positioning calucation

Slider00 : 1828 Wheel00 :

W-TS00-TS11 |
Retw W-T500 W-T502 5-TS04 5-TS06
W.TS01 W-T503 57505 57507

Threshold of
starting positioning calucation

2911

5-TS08 510
T509 511

Check your board or refry funing process when check box is ON because the tuning meght fail. Press [Next] to update the source code

>

MNext s Cancel

Figure 2-43 First step guide - Touch sensor automatic tuning phase 3 — Slider / Wheel threshold

Caution: If you did not place a slider or wheel at the touch interface definition, this screen

is not displayed.

Sensor counter vamE(___}v] Change the result of touch sensor automatic tuning phase 3.
Threshold of H

. tarting positioning calication | SNOW Threshold of the Slider.

Slider00 : 1828

Threshold of
staring postioning cacaton | ONOW Threshold of the Wheel.
Wheel00 : 2911

] TS09 Select TS to retry touch sensor automatic tuning phase 3.
Retry Press_; [Retry] to execute touch sensor automatic tuning phase 3 if TS to
retry is set.
Quit Terminate the First step guide with saving.
& Back To the previous page.
> Net To the next page.
s cancel Terminate the First step guide without saving.
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(2) Mutual capacitance

Display the result of touch sensor automatic tuning phase 3 with following four kinds when touch
sensor detection method is mutual capacitance.

(a) Sensor counter value (without the sum number of the measurement)

& First step guide

I

Mx00-00 - Mex00-11

Tuning result of sensitivity

Sensor counter value(without the sum number of the measurement)

Retry

MOd0-00 - Mbx0O-11
MUO0-00
MB0g-01

MBOO-02

MEGD-0%

MB00.04
MB00-05

MUD0-06
MB00-07

MB00-08
MID0-09

MB00-10
MU00-11

Quit

Check your board or refry funing process when check box is ON because the tuning might fail, Press [Nex] to update the source code

€ Back =) MNext B Cancel

Figure 2-44 First step guide - Touch sensor automatic tuning phase 3 - Sensor counter value (without

the sum number of the measurement)

Sensor counter value(___}vl

Change the result of touch sensor automatic tuning phase 3.

- Show the inter electrode capacitance decrease value in the max load touch.
Show the inter-electrode capacitance decrease value in the normal touch.
Show Inter-electrode capacitance.

T Show Touch determination threshold value.

(] Mtx00-00 Select TS to retry touch sensor automatic tuning phase 3.

Retry Press_ [Retry] to execute touch sensor automatic tuning phase 3 if TS to
retry is set.
Quit Terminate the First step guide with saving.

le Back To the previous page.

5> Nex To the next page.

®  Cancel Terminate the First step guide without saving.
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(b) Sensor Counter value (with the sum number of the measurement)

G First step quide [z
Tuning result of sensitivity

| Sansor counter valua(with the sum number of the measurement) -

Mtx00-00 - Mix09-11

S numbes of
the messurement -

MteD9-00 - Nex0-11 |
Retry MED0-00 MBD0-02 MED0-04 MXD0-05 MBD0-0B MEO0-10
MIK00-01 MIX00-03 MI00-05 MRDO-07 MU00-09 MIED0-11

Check your board of relry luning process when check box is ON because the tuning might fail Press [Next] to updale the source code

TEN TR T

Figure 2-45 First step guide - Touch sensor automatic tuning phase 3 - Sensor Counter value (with the
sum number of the measurement)

Sensor counter vamE(___}v] Change the result of touch sensor automatic tuning phase 3.

- Show the inter electrode capacitance decrease value in the max load touch.

Show the inter-electrode capacitance decrease value in the normal touch.

Show Inter-electrode capacitance.

Show Touch determination threshold value.

[C] Mtx00-00 Select TS to retry touch sensor automatic tuning phase 3.
Retry Pres; [Retry] to execute touch sensor automatic tuning phase 3 if TS to
retry is set.
Quit Terminate the First step guide with saving.
'€ Back To the previous page.
—)T To the next page.
s cancel Terminate the First step guide without saving.
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(c) Sensor counter value (with the sum number of the measurement) Magnification view

G First step guide

i

Tuning result of sensitivity

§onsor counter \_.‘ahic_[wm the sum nl_.lmbOI c_l' the me:_r:.ummml:}_ Magl_:lflcalmn view -

Mic00-00 - MaxD0-11

Wal0-00 Me0-0T  Meel-02

Sumpumberct g
The messuremant b

Mt0-00 - MEDO-11
Retry M00-00 M00-02 Mix00-04 MUD0-08 M00-08 Mw00-10
Mb00-01 M00-03 Mix00-05 MEaOG-07 MbO0-0% Mbx00-11

W00 MelO-08  ModO0F  Mod007  Me0-08  WeeD0-08  Mod0-10

8

Check your board or refry funing process when check box 15 ON because the funing méght fail. Press [Nexf] to update the source code

Figure 2-46 First step guide - Touch sensor automatic tuning phase 3 - Sensor counter value (with the
sum number of the measurement) Magnification view

Sensor counter value(___}v]

Change the result of touch sensor automatic tuning phase 3.

- Show the inter electrode capacitance decrease value in the max load touch.
Show the inter-electrode capacitance decrease value in the normal touch.
Show Inter-electrode capacitance.

T Show Touch determination threshold value.

[C] Mtx00-00 Select TS to retry touch sensor automatic tuning phase 3.

i Press [Retry] to execute touch sensor automatic tuning phase 3 if TS to
/ retry is set.
Quit Terminate the First step guide with saving.

€  Back To the previous page.

> Nex To the next page.
Terminate the First step guide without saving.

B Cancel

R20UT3986EJ0100 Rev.1.00
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(d) Measurement time

@ First step quide ——

Tuning result of sensitivity

Measurement time »
MB00-00 - MEDD-11 |

Measiement ime Measurement lime

Muc00-D0 1.05ms MER0-09 1.05 me

Mt00-01 1.05 ms Mix00-10 1.05 ms

Mtx00-02 105ms Mix(0-11 105 ms
MtaD0-03 1.05ms
Mu00-04 1.056ms
Mi00-05 1.05 ms
Mu00-06 1.05ms
Mt00-07 105ms
Mux00-08 1.05 ms

Total:12.60 ms @

Mtx00-00 - Mtxd0-11
Retry Mitx00-00 Mur3-02 Mix00-04 MEx00-06 Mix00-08 ME00-10
M00-01 MBO0-03 Mx00-05 ME00-07 Mx00-09 MBOO-11

Check your board of retry tuning process when check box i5 ON because the tuning might fail. Press [Nex] to update the source code.

Figure 2-47 First step guide — Touch sensor automatic tuning phase 3 - Measurement time

Sensor counter uame(___}v] Change the result of touch sensor automatic tuning phase 3.
Measurement time Show Measurement time.
0.52ms
Total: 6.24 ms Show total time of Measurement time.
(] Mtx00-00 Select TS to retry touch sensor automatic tuning phase 3.
Retry Press [Retry] to execute touch sensor automatic tuning phase 3 if TS to
retry is set.
Quit Terminate the First step guide with saving.
le Back To the previous page.
> Next To the next page.
®  Cancel Terminate the First step guide without saving.
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2.2.23 Target board reboot

This page builds source file that is updated by the result of touch sensor automatic tuning and
reboot your target board.

(1) IDE with Emulator

G First step guide =

Target board startup

g @ Target project opened.

e

_‘ : @ Build completed.

_ = ® Firmware download completed.

® Firmware execution completed.

Retry

0 Press [Finish] to quit this wizard.

Figure 2-48 First step guide — Target board reboot

Shows a process on the right side of this icon was completed.

® Shows a process on the right side of this icon was not completed.

Quit Cannot press this button.
« Back To the previous page.
>  Finish Terminate the First step guide with saving.
B Cancel Terminate the First step guide without saving.
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(2) IDE without Emulator

This page displays the following when you selected “e2 studio with USB (without Emulator)” in
“Integrated Development Environment selection”.

& First step guide

Target board startup

If you do not have any emulator, follows the order below.

1. Create the object file from existed by Workbench project using 2 studio and CC-RX.
2. Connect USE cable between your target board and PC.

3. Program the target board using RFF (R Flash Prog ).

4. Remove USB cable and run your target board.

5. Re-connect the target board to PC using USE cable.

B. PC will raquira USE driver. Install USB-Serial driver on DVD/ICD-ROM.

7. Once above processes completed, press Next button shown on this wizard.

0 Press [Finish] to quit this wizard.

Figure 2-49 First step guide — IDE without emulator

Quit Cannot press this button.
& Back To the previous page.
b5 Finsh Terminate the First step guide with saving.
s cancel Terminate the First step guide without saving.

User must generate a program and starts your target board. The procedures are as follows.

(a) Start e2 studio.
(b) Import the project to workspace on e2 studio.
(c) Build the project

(d) Download program that is made by the build to your target board.
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(3) FIT Compliant (firmware for touch detection)

First step guide outputs FIT Compliant (firmware for touch detection) by push of [Finish] or [Quit]
when user selected “e2 studio with E1 Emulator” or “e2 studio with USB (without Emulator)” in
“Integrated development environment selection”.

FIT Compliant (firmware for touch detection) is outputted to folder that you selected in [2.2.10
Project store folder selection], and the folder name is decided according to Touch MCU group name
that you selected in [2.2.6 Touch MCU selection]. The naming rule is as follows. For example, when
you selected RX113 as Touch MCU, the folder name is “Base_Project_RX113”.

Use the FIT Compliant (firmware for touch detection) after you imported the FIT Compliant
(firmware for touch detection) to e2 studio and implemented your application program to FIT
Compliant (firmware for touch detection).

“Base_Project_" + Touch MCU group name

There is a great difference between FIT Compliant (firmware for touch detection) and TouchAPI
project. TouchAPI project is saved in TouchAPI_YYYYMMDDhhmmss (YYYY: four-digit century,
MM: two-digit month, DD: two-digit day, hh: two-digit hour, mm: two-digit minute, ss: two-digit
second) folder. Refer to documents in “doc” folder under FIT Compliant (firmware for touch detection)
folder for detail.

Part of FIT Compliant (firmware for touch detection) is outputted when user selected resume of
automatic tuning process in “Project selection”. Overwrite the part of FIT Compliant (firmware for
touch detection) to the FIT Compliant (firmware for touch detection) that you implemented your
application program. In addition, refer to [Figure 2-50 FIT Compliant (firmware for touch detection)]
about the part of FIT Compliant (firmware for touch detection).

Base_Project_RN113 I——| setting |

e | e e 3
I —| etsu_configs utilities r_ctsih | I
I all_ctsu_configs.c | r_meu_model_defineh | I
| i couconfige | r_touchh | |
| L[ decoms -  sesicerconiec | JI
—|_ _Defa;ild_ |_ _______________
—] r_bsp | r— - - ... source files for update by First
i NI B
Figure 2-50 FIT Compliant (firmware for touch detection)
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2.3 Tuning window

2.3.1 Status monitor

Status monitor displays touch sensor sensitivity in real time.

_._.6

| Ts0e-u |

Connection View  Capacitive touch  Tools  Window  Help

FHEDE® TERE @@ Mx - of of of o

ue: 15547
| Relerence: 15645
| Threshold 01618

3 Leg stop | [ Morites

Figure 2-51 Status monitor

Shows target TS and the measurement method number.

Shows Count value. When TS is not used as touch sensor or matrix, Status
monitor does not display the Count value.

Show Reference value. When TS is not used as touch sensor or matrix key
and is a part of slider or wheel, Status monitor does not display the Reference
value.

Shows Touch determination threshold value for judgment of touch or not.
Hereinafter the “Touch determination threshold value for judgment of touch
no not” is called “Touch determination threshold value”. When TS is not used
as touch sensor or matrix key and is a part of slider or wheel, Status monitor
does not display Touch determination threshold value.

Show result of Judgment process for touch or not. Hereinafter the “Judgment
process for touch or not” is called “Judgment touch or not”. When TS is not
used as touch sensor or matrix key and is a part of slider or wheel, Status
monitor does not display judgment touch or not.

Count value: 15949
Reference;
Threshold:

Show numerical value of Count value and Reference count value, Touch
determination threshold value. If TS is not used as touch senor or matrix key,
Status monitor displays “ " as numerical value. If TS is a part of slider or
wheel, Status monitor displays “ " as the Reference value and the Touch
determination threshold value.

Show grid line.

Show the value of the Count value on grid line.

R20UT3986EJ0100 Rev.1.00
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(1) Context menu

(a) TS select

Select a TS number to monitor in Status monitor.
(b) Display
- Numerical value
Show and hide numerical value of count value and reference value, Touch determination threshold value.
- Zoomin
Enlarge view area.
- Zoom out
Reduce view area.
- Up
Push upward view area.
- Down

Push downward view area.

One shot auto scaling
Execute auto scaling.
(c) Label

Edit a label of the Touch button or Matrix key. When you selected the Slider TS or Wheel TS, you
cannot edit the label.

(d) Setup
Display Setup Status monitor dialog. Refer to [(4) Setup Status monitor] for detail.
(e) Auto scaling
Enables or disables “Auto scaling”.
(f) Close

Exit Status monitor.

(2) Shortcut key
Some function of context menu is same as the shortcut key.
(a) Ctrl + “Up"
Enlarge view area.
(b) Ctrl + “Down*
Reduce view area.
(c) Ctrl + “Up”, Ctrl + “Page Up”
Push upward view area.

(d) Ctrl + “Down”, Ctrl + “Page Down”

Push downward view area.
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(e) Ctrl + “Return”

Execute auto scaling.

(3) Pointing device action

(a) Double click

Execute auto scaling by double click display area.

(4) Setup Status monitor dialog

Setup the grid and scale of view area.

Setup Status monitor: TS00 -0 @
Grid
Vertical: 5 =
Horizontal: 10 =
Scale

(=]
n
n
(%]
n

Maximum value:

Minimum value: 0

OK ‘ l Cancel

Figure 2-52 Setup Status monitor

Vertical: 5 z Changes the number of the vertical grid line. Range of the number of the
vertical grid line is 0 to 32. When the number of vertical grid line is zero,
the vertical grid line is not displayed. Default value of the vertical grid line
is 5.

Horizontal: |10 z Change the number of the horizontal grid line. Range of the number of

the horizontal grid line is 0 to 128. When the number of horizontal grid
line is zero, the horizontal grid line is not displayed. Default value of the
horizontal gird line is 10.

Maximum value: 65535 =

Changes the maximum count value that displays in view area. When
“Auto scaling” is enabled, you cannot change this value.

Minimum value; |0 =

Changes the minimum count value that displays in view area. When
“Auto scaling” is enabled, you cannot change this value.

—

Enable settings and close Setup Status monitor dialog.

Cancel

Disable settings and close Setup Status monitor dialog.
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(5) Cursor display

When the graph is displayed in view area, the cursor is displayed in view area at the stop of
monitoring. The cursor is moved according to a pointer of a pointing device. The count value and the
reference value and threshold value on the cursor is displayed in numeric value. When the pointer of
the pointing device is out of view area, the cursor is not displayed.

Connection  View Capacitivetouch Tools Window  Help cursor i
e PRDRS EYRE BBV - dadWe

Parameters  TS09

Count value
Reference value
Threshold

156860

-—tn -

&€ Connected(Serial port) |€Eﬁ Log stop |.];§ Stop

Figure 2-53 Status monitor — Cursor display
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2.3.2 Slider monitor

Slider monitor displays slider touch position in real time.

Connection View Capacitive touch  Tools  Window  Help

MELDA@E YERE T W vax | of of of o

Slider touch position: 00169
0
g€ Connected(Serial port) |@ Log stop |IEI Monitor

Figure 2-54 Slider monitor

Shows slider touch position.

S TR Shows numerical value of slider touch position.

Taa Ta07 TE0E Tas Tan

Shows TS number composing a slider.

L 0450 Shows slider resolution.
R20UT3986EJ0100 Rev.1.00 RENESAS Page 80 of 153

Jan 18, 2017




Workbench6 V1.06.00 User's Manual 2. Window reference

(1) Context menu

(a) Slider select

Select a slider to monitor in Slider monitor.
(b) Display
- Touch position
Shows and hides numerical value of slider touch position.
- Resolution
Shows and hides slider resolution.
- TS number
Shows and hides TS number composing a slider.
(c) Setup
- Horizontal

When “Horizontal” is checked, Slider monitor changes horizontal Slider image. When “Horizontal” is not checked,
Slider monitor changes vertical Slider image.

- Forward order

Change the slider layout order of Slider TS. When “Forward order” is checked, Slider monitor changes the slider
layout order forward. When “Forward order” is not checked, Wheel slider changes the layout slider layout order
backward.

(d) Label

Edit a label of the slider.
(e) Close

Exit Slider monitor.
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2.3.3 Wheel monitor

Wheel monitor displays wheel touch position in real time.

[ & Workbench E@“
Connection View  Capacitive touch  Tools

FECA® "TEE @

 Wheelo0 |

T5 number —|

TS number —

W-TS03 |

TT—— TSnumber

Wheel

resalution

T TS5 number

Connected(Serial port |@Logstop|g| Monitor

Figure 2-55 Wheel monitor

‘ Shows wheel touch position.

VHgellouch position Q@S

Shows numerical value of wheel touch position.

T5 number ~H>|T'SI][I

Shows TS number composing a wheel.

Wheel
resolution

Shows wheel resolution.
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(1) Context menu

(a) Wheel select

Select a wheel to monitor in Wheel monitor.
(b) Display
- Touch position
Shows and hides numerical value of wheel touch position.
- Resolution
Shows and hides wheel resolution.
- TS number
Shows and hides TS number composing a wheel.
(c) Setup
- Forward order

Change the wheel layout order of wheel TS. When “Forward order” is checked, Wheel monitor changes the wheel
layout order forward. When “Forward order” is not checked, Wheel monitor changes the layout wheel layout order
backward.

- Rotate clockwise
Rotate the start position of wheel TS clockwise
- Rotate counter-clockwise

Rotate wheel TS start position counter-clockwise.

(d) Label

Edit a label of the wheel.
(e) Close

Exit Wheel monitor.
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2.3.4 Difference monitor

Difference monitor displays count value difference in real time.

Connection  View  Capacitive touch  Tools Window Help

FECDE® YRE D Mx  -[of of of &

Difference - 0

60
55
50
45
40
35
a0
25
20

T W-T300 W-T302 5-T304

g€ Connected(Serial port) |e1_Tg Log stop |IE| Monitor r

Figure 2-56 Difference monitor

II Shows count value difference. When TS is a part of slider or wheel, Difference
| monitor does not display count value difference.

L Shows Y-axis value.

450

400

350

W-T300 W-T302  5-T304 Shows TS number.
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(1) Context menu

(a) TS select

- GroupO [TS00 — TS11]
Change TS number to monitor from TS00 — T'S11.
- Groupl [TS12 - TS23]
Change TS number to monitor from TS12 — TS23.
- Group 2[TS24 - TS35]
Change TS number to monitor from TS24 — TS35.
- Group 3 [TS36 - TS47]
Change T'S number to monitor from TS36 — T'S47.
- Group 4 [TS48 - TS59]
Change T'S number to monitor from TS48 — T'S59.
- Group 5 [TS60 - TS63]
Change TS number to monitor from TS60 — T'S63.
(b) Display
- TS number
Shows and hides T'S number.
- Y-Axis
Shows and hides Y-Axis.
(c) Select method
Change the measurement method number.
(d) Setup
Display Setup Difference monitor dialog. Refer to [(2) Setup Difference monitor dialog] for detail.
(e) Close

Exit Difference monitor.
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(2) Setup Difference monitor dialog

Setup the Y-axis maximum value in Difference monitor.

Setup Difference monitor - 0 @

Vertical scale maximum value
1 Auto
@ Manual

Maximum value: |500 =

QK l | Cancel

Figure 2-57 Setup Difference monitor

@ Auto Automatic tuning the maximum value of Y-axis. “Auto” is default setting.

@ Manual Enable the maximum value of Y-axis.

Change the maximum value of Y-axis.

Ak

Maximum value: (500

Enable settings and close this dialog.

Disable settings and close this dialog.
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2.3.5 Locus monitor

Locus monitor displays slider touch position and wheel touch position in the form of line graph in
real time.

& Workbench

Connection View Capacitive touch Tools Window  Help

MA@ ® == W Max | of of of «
" Slider00

1000

{lj Log stop |[E Monitor

Figure 2-58 Locus monitor

Shows slider touch position or wheel touch position.

Shows the value of vertical axis of a slider touch position or wheel touch
position

(1) Context menu

(a) Interface select

- Slider
Select a slider to monitor in Locus monitor.
- Wheel

Select a wheel to monitor in Locus monitor.

(b) Close

Exit Locus monitor.
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2.3.6 Measurements

Measurements displays count value and reference value, Touch determination threshold value,
result of judgment in real time.

© Workbench6 (=[O /=)

Connection  View  Capacitive touch  Tools Window  Help
MEZDA@ YTRE v -|ofof -
" Measurements -

Method

T5  Label Count walue Reference Threzhold Status

a0

1]

oo
oo
oo
oo
oo
nn

a0 W-Ts00 1gE32 e e Off

17691 -—-—= ===
03 W-TS03 1477 00 ———- - off

06 5-TS06 15490 - - Off
L 1 e NG
s 5-Ts08 ey - - Off
ns Ts09 16102 15652 1694 Off
m 7510 16444 16026 2404 Off
1 T511 18017 18610 1707 On

i

i Log stop |[= Monitor

Figure 2-59 Measurements

Shows the measurement method number.

Method

0o

TS Shows TS number.

]

Count value Shows Count value. If TS is not used as touch sensor or matrix key,

36082 Measurements displays “-----“ as the Count value.

Reference Shows Reference count value. If TS is not used as touch sensor or matrix key

f5535 and is a part of slider or wheel, Measurements displays “-----“ as the
Reference value.

Threshold Show Touch determination threshold value. If TS is not used as touch sensor

£5625 or matrix key and is a part of slider or wheel, Measurements displays “-----“ as

the Touch determination threshold value.

Status
Off

Shows “Judgment touch or not” as follows.

Touch: On, Non-touch: Off

If TS is not used as touch sensor or matrix key, Measurements displays “NC”
as result of the “Judgement touch or not”.

(1) Context menu

(a) Status monitor

Start Status monitor with TS number selected in Measurements.
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(b) Mark

Red

Mark the selected with red color.
Blue

Mark the selected with blue color.
Yellow

Mark the selected with yellow color.

Orange

Mark the selected with orange color.

Green
Mark the selected with green color.
Default

Cancel marking of the selected.

(c) Label

Edit a label of the Touch button or Matrix key. When you selected the Slider TS or Wheel TS, you
cannot edit the label.

(d) Close

Exit the Measurements.
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(2) Drag and drop

You can change TS number which the Status monitor is monitoring by drag and drop T'S number
selecting in the Measurements into the Status monitor.

Drag a TS from Measurements and the pointer of pointing device changes to O,

Connection  View Capacitive touch  Tools Window Help

FEEE® YRE E v - oo of &

S T508-0 « % | ~"Measurements - x ||

Method TS Label Gount value  Reference

0 00 W-TSO0 15664 65535

0 01 W-TSD 15653 65635

0o 02 W-TS02 15663 65535

0o 03 W-TS0Z 15623 65535

0o 04 S-TSO4 15540 65535

0o 05 S-TSO5 15615 65535

: 0o 06 S-TSO6 15545 65535

1863 0 07 S-TS07 15730 #5535

Referance: 15682 i} 08 S-TS08 1572 65535

TS09 15681 15692

1625 Threshold 01615 T

16597 15605
15864
1547

e€ Connacted(Serial port) NE Log stop |E| Monitor

Figure 2-60 Dragging a TS in Measurements

You can drop the TS after changing the pointer of pointing device to L Drop the TS into any
Status monitor.

| & wiorkbanch

Connection  View Capacitive touch  Tools Window Help
FEEE® YRE E v - oo of &
T509-0 v X | ~Measurements | - X |'

Method TS Label Gount value  Referencs
0 00 W-TSO0 15654 65535
0 01 W-TSD1 15645 65635
00 02 W-TS0Z 15687 65535
0o 03 W-TS0Z 15666 65535
0o 04 S-TSD4 15589 65535
0o 05 S-TSO5 15582 65535
: 0o 05 S-TSO6 15581 65535
00 07 S-TS07 15683 65535
Refersnce: 15694 i 0§ S-TS08 15695 65535
00 09 Tsn9 15672 15694
1625 Threshold: 01618
[ 1 TEN 16586 15614
15864
1547

erial port) NE Log stop |E| Monitor

Figure 2-61 Drag the TS to Status monitor
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2.3.7 Radar

Radar displays a result of judgment touch or not in real time.

& Workbench
Connection  View  Capacitive touch  Tools  Window  Help

MEDA® ~ 8 E | Max

-l of of ol #

rial port) |@ Log stop |.@ Monitor

Figure 2-62 Radar

Shows result of judgment touch or not is non-touch.

TS00

Shows result of judgment touch or not is touch.

(1) Context menu

(a) Status monitor
Select a TS number to monitor in Status monitor.
(b) Mark
- Red
Mark the selected with red color.
- Blue
Mark the selected with blue color.
- Yellow
Mark the selected with yellow color.
- Orange

Mark the selected with orange color.
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- Green
Mark the selected with green color.
- Default
Cancel marking of the selected.
(c) Setup
- Group0
Change TS number to monitor from TS00 — T'S11.
- Groupl
Change TS number to monitor from TS12 — T'S23.
- Group 2
Change TS number to monitor from TS24 — T'S35.
- Group 3
Change TS number to monitor from T'S36 — T'S47.
- Group 4
Change TS number to monitor from TS48 — T'S59.
- Group 5
Change TS number to monitor from TS60 — T'S63.
(d) Select method

Change the measurement method number.

(e) Label

Edit a label of the Touch button or Matrix key. When you selected the Slider TS or Wheel TS, you
cannot edit the label.

() Close
Exit Radar.
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(2) Drag and drop

You can change TS number which the Status monitor is monitoring by drag and drop T'S number
selecting in the Radar into the Status monitor.

Drag a TS from Radar and the pointer of pointing device changes to o,

[ & Workbench Ll

Connection View  Capacitive touch Tools Window Help

SN MIA@ TEE S vax - ol of of &

- X Radar -0 - X

Referende: 15764 S-TS04 S-TS05 S-TS06 S-TS07
Threshold, 02426

=N .

e€ Connacted(Serial port) ‘@ Log stop |E’ Monitor

Figure 2-63 Dragging a TS in Radar

You can drop the TS after changing the pointer of pointing device to L Drop the TS into any
Status monitor.

Connection  View  Capacitive touch  Tools  Window  Help

SIEMEOBR @ YRS o Max | of of of o

- X Radar - 0 - X

Referende: 15763 8-TS04 5-TS05 5-TS06 5-TS07
7 Trresholl 02426

1669

1617

AL

e€ Connacted(Serial port) ‘@ Log stop |E’ Monitor

Figure 2-64 Drag the TS to Status monitor
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2.3.8 Parameters

Parameters can read and edit TouchAPI parameters.

~ Parameters - 0

Connection  View  Capacitive touch Help

SMIDAE YEE =

Tools  Window

Max

- X

REPROF

A l |
4 | Touch_sensor function
4 [rift correction True, 255
Enable True
Interval 255
> Continual touch limitter False, 0
> Responze delay time to touch True, 3
> Responze delay time to non-touch True, 3
4 Touch sensor parameter
4 Threshold -
TS04 1618
TS0 2426
TS11 1297
Hyveteresiz -
4 Multiple touch sensor interface
» Slider parameters
> heel parameters

Touch sensor function

I Log stop & Stop

Figure 2-65 Parameters

Reads TouchAPI parameters from target board.

“Open file” dialog that is displayed by press of this button.

Reads TouchAPI parameters from parameter file. Select parameter file in

Writes TouchAPI parameters to target board.

file” dialog that is displayed by press of this button.

Writes TouchAPI parameters to parameter file. Select parameter file in “Save

g R ©

Writes TouchAPI parameters to TouchAPI source files. Refer to [2.3.10 Output
TouchAPI] for detail about the writing TouchAPI and Refer to [6.3 Contents of
update TouchAPI] for detail about contents of updating TouchAPI.

Gontinual touch limitter
Setup continual Touch Limitter

Shows “Description area” that explains about a selected Touch APl parameter.

(1) TouchAPI parameters

(a) Drift correction

- Enable

Enabling and disabling the Drift correction.
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True: enable, False: disable
- Interval
Set interval time for the Drift correction.
(b) Continual touch limiter
- Enable
Enabling and disabling the “Successive touch cancel”.
True: enable, False: disable
- Value
Set the “execution interval time” for the “Successive touch cancel”.
(c) Response delay time to touch
- Enable
Enabling and disabling the “Continuous agreement touch determination”.
True: enable, False: disable
- Non-touch -> Touch
Set a value of “Continuous agreement touch determination”.
(d) Response delay time to non-touch

- Enable
Enabling and disabling the “Continuous agreement non-touch determination”.
True: enable, False: disable

- Touch -> Non-touch
Set a value of “Continuous agreement non-touch determination”

(e) Threshold

Set the “Touch determination threshold value”.
(f) Hysteresis
Set the “Hysteresis value”.
(g9) Slider parameter
- Resolution
Set the “Slider resolution”.
- Threshold
Set the “Slider threshold”.
(h) Wheel parameter
- Resolution
- Set the “Wheel resolution”.
- Threshold
Set the “Wheel threshold”.

(2) Context menu
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(a) Read
- Read from target system
Read TouchAPI parameters from target board.
- Read from parameter file

Read TouchAPI parameters from parameter file. Select a parameter file in “Open file” dialog that is displayed by
selection of this menu.

(b) Write
- Write to target system
Write TouchAPI parameters to target board.
- Write to parameter file

Write TouchAPI parameters to parameter file. Select a parameter file in “Save file” dialog that is displayed by
selection of this menu.

- Write to Touch API

Writes TouchAPI parameters to TouchAPI source files. Refer to [2.3.10 Output TouchAPI] for detail about the

writing TouchAPI and Refer to [6.3 Contents of update TouchAPI] for detail about contents of updating
TouchAPI.

(c) Initialize
Initialize TouchAPI parameters.
(d) Select method

Changes the measurement method number.
(e) Auto update

Enabling and disabling automatic update of Touch API parameters.
(f) Display description

Shows and hides the “Description area”.
(g9) Close

Exit Parameters.
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2.3.9 Registers

Registers can read and edit CTSU registers.

& Workbench EE

-
Connection View Capacitive touch Tools Window  Help

SEIVEBELDA@ Y@ S = 0 Max A

w X
WO RPF
4 CTSU Gontrol Reeister -
> CTSUCRD 00 b
g SR 0xd43
CTSUPCON On
CTSUCS W On
CTSUATUNED Hor malCperation
CTSUATUNE! NormalQutput -
CETUGLE FOLE 1
CTSUMD SelfCapacitancebultiScan
4 CGTS5U Synchronous Moise Reduction Setting Reeister
» CTSUSDPRS 0x13
4 GTSU Sensor Stabilization Wait Time Register
> CTSUSST 10 2
4 GTSU Measurement Channel Register
> CTSUMGHD (1 0f
> CTSUMGHT [ 0
4 CGT5U Ghannel Enable Gontrol Register
> STSUCHAGCH (cff
» CTSUCHAG (1 0f
» CTSUCHAGE 000
» CTSUCHAGS 00
> CTSUCHACY 000
4 GTSU Ghannel Transmit/Receive Gontrol Register sl
GTSUGRI1
CTsU Gontrol Register 1

g dll Log stop & Stop

Figure 2-66 Registers

Reads CTSU registers from target board.

Reads CTSU registers from parameter file. Select register file in “Open file”
dialog that is displayed by press of this button.

Writes CTSU registers to target board.

Writes CTSU registers to register file. Select register file in “Save file” dialog
that is displayed by press of this button.

Writes CTSU registers to TouchAPI source files. Refer to [2.3.10 Output
TouchAPI] for detail about the writing TouchAPI and Refer to [6.3 Contents of
update TouchAPI] for detail about contents of updating TouchAPI.

Shows “Description area” that explains about a selected CTSU register.
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(1) CTSU registers

(a) CTSUCRO

- CTSUSNZ

Show “CTSU Wait State Power-Saving Enable”.

Disable: Power-saving function during wait state is disabled

Enable: Power-saving function during wait state is enabled
- CTSUTXVSEL

Show “CTSU Transmission Power Supply Select”.

VCC: VCC selected

InternalLogicPower: Internal logic power is selected

(b) CTSUCR1

- CTSUPON
Show “CTSU Power Supply Enable”.
Off: Powered off
On: Powered on
- CTsuscw
Show “CTSU LPF Capacitance Charging Control”.
Off: Capacitance switch turned off
On: Capacitance switch turned on
- CTSUATUNEO
Show “CTSU LPF Capacitance Charging Control”.
NormalOperation: Normal operating mode
LowVoltage: Low-voltage operating mode
- CTSUATUNE1
Show “CTSU Power Supply Capacity Adjustment”.
NormalOutput: Normal output, HighCurrentOutput: High-current output
- CTSUCLK
Show “CTSU Operating Clock Select”.
PCLK: PCLK, PCLKdividedBy2: PCLK/2, PCLKdividedBy4: PCLK/4
- CTSUMD
Show “CTSU Measurement Mode Select”.
SelfCapacitanceSingleScan: Self-capacitance single scan mode
SelfCapacitanceMultiScan: Self-capacitance multi-scan mode
MutualCapcitanceFullScan: Mutual capacitance full scan mode

(c) CTSUSDPRS
- CTSUPRRATIO

Show “CTSU Measurement Time and Pulse Count Adjustment”.
- CTSUPRMODE
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Show “CTSU Base Period and Pulse Count Setting”.
Pulse510: 510 pulses,  Pulse126: 126 pulses, Pulse62: 62 pulses
- CTSUSOFF
Show “CTSU High-Pass Noise Reduction Function Off Setting”.
Off: High-pass noise reduction function turned on
Off: High-pass noise reduction function turned off
(d) CTSUSST
- CTSUSST
Show “CTSU Sensor Stabilization Wait Control”.
(e) CTSUCHACO
- CTSUCHACO00 - CTSUCHACO7
Show “CTSU Channel Enable Control 0”.
GPIO: Not measurement target, ~ CapacitiveTouch: Measurement target
(f) CTSUCHAC1
- CTSUCHAC10 - CTSUCHAC17
Show “CTSU Channel Enable Control 1”.
GPIO: Not measurement target, ~ CapacitiveTouch: Measurement target
(g) CTSUCHAC2
- CTSUCHAC20 - CTSUCHAC27
Show “CTSU Channel Enable Control 27,
GPIO: Not measurement target,  CapacitiveTouch: Measurement target
(h) CTSUCHAC3
- CTSUCHAC30 - CTSUCHAC37
Show “CTSU Channel Enable Control 3”.
GPIO: Not measurement target,  CapacitiveTouch: Measurement target
(i) CTSUCHAC4
- CTSUCHAC40 - CTSUCHAC43
Show “CTSU Channel Enable Control 4”.
GPIO: Not measurement target,  CapacitiveTouch: Measurement target
(j) CTSUCHTRCO
- CTSUCHTRCOO - CTSUCHTRCO7
Show “CTSU Channel Transmit/Receive Control 0”.
Receive: Reception, Transmit: Transmission
(k) CTSUCHTRC1
- CTSUCHTRC10 - CTSUCHTRC17
Show “CTSU Channel Transmit/Receive Control 1”.

Receive: Reception, Transmit: Transmission
R20UT3986EJ0100 Rev.1.00 RRENESAS Page 99 of 153

Jan 18, 2017



Workbench6 V1.06.00 User's Manual

2. Window reference

(I) CTSUCHTRC2
- CTSUCHTRC20 - CTSUCHTRC27
Show “CTSU Channel Transmit/Receive Control 2”.
Receive: Reception, Transmit: Transmission
(m) CTSUCHTRC3
- CTSUCHTRC30 - CTSUCHTRC37
Show “CTSU Channel Transmit/Receive Control 3”.
Receive: Reception, Transmit: Transmission
(n) CTSUCHTRC4
-  CTSUCHTRC40 - CTSUCHTRC43
Show “CTSU Channel Transmit/Receive Control 4”.

Receive: Reception, Transmit: Transmission
(0) CTSUDCLKC
- CTSUsSsSMOD
Show “CTSU Diffusion Clock Mode Select”.
- CTSUCCCNT
Show “CTSU Diffusion Clock Control”.
(p) CTSUST
- CTSUSOVF
Show “CTSU Sensor Counter Overflow Flag”.
True: No overflow, False: An overflow
- CTSUROVF
Show “CTSU Reference Counter Overflow Flag”.
True: No overflow, False: An overflow
(q) CTSUSSC
- CTSUssDIV

Show “CTSU Spectrum Diffusion Frequency Division Setting”.

DivideBy1: Divided by 1, DivideBy2: Divided by 2, DivideBy3: Divided by 3, - - -, DiviceBy16: Divided by 16

(r) CTSUSOO
- CTSUSO

Show “CTSU Sensor Offset Adjustment”.
- CTSUSNUM

Show “CTSU Measurement Count Setting”
(s) CTSUSO1

- CTSURICOA
Show “CTSU Reference ICO Current Adjustment”.
- CTSUSDPA
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Show “CTSU Base Clock Setting”.

DivideBy2: Operating clock divided by 2, DivideBy4: Operating clock divided by 4, DivideBy6: Operating clock
divided by 6, -- - DiviceBy64: Operating clock divided by 64

- CTSUICOG
Show “CTSU ICO Gain Adjustment”.
Gainl00: 100% gain,  Gain66: 66% gain, Gain50: 50% gain, Gain40: 40% gain
(t) CTSUERRS
- CTSUICOMP
Shows “TSCAP Voltage Error Monitor”
Normal: Normal TSCAP voltage, Abnormal: Abnormal TSCAP voltage,

(2) Context menu

(a) Read
- Read from target system
Read CTSU registers from target board.
- Read from register file

Read CTSU registers from register file. Select a register file in “Open file” dialog that is displayed by selection of
this menu.

(b) Write
- Write to target system
Write CTSU registers to target board.
- Write to register file

Write CTSU registers to register file. Select a register file in “Save file” dialog that is displayed by selection of
this menu.

- Write to Touch API

Writes CTSU registers to TouchAPI source files. Refer to [2.3.10 Output TouchAPI] for detail about the
writing TouchAPI and Refer to [6.3 Contents of update TouchAPI] for detail about contents of updating
TouchAPI.

(c) Initialize
Initialize CTSU registers.
(d) Select method

Changes the measurement method number.
(e) Auto update

Enabling and disabling automatic update of CTSU registers.
(f) Display description

Shows and hides the “Description area”

(9) Close
Exit Registers.
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2.3.10 Output TouchAPI

This section explains about output the changes of TouchAPI parameters and CTSU registers to
TouchAPI source files.

(1) IDE connection

The following TouchAPI update setup dialog is displayed in connection with TouchAPI via IDE
when you selected the output TouchAPI.

You can choose two methods. One is a method to update a source file of TouchAPI opening in
connected IDE. Other one is a method to output TouchAPI source file in your specified folder. We
recommended that the method to output TouchAPI source file in your specified folder if you
customize source file in TouchAPI. After checking the update contents of the TouchAPI source file,
merge it into your TouchAPI source file opening in IDE. In addition, refer to [6.3 Contents of update
TouchAPI] about the update contents of the TouchAPI source file.

TouchAPI update setup (=23

Touch APl update setup
Selectthe update type. |

@ Update TouchAPl under connection currently

[7] Skip to update TouchAPI on the target system

1 Selectthe other folder and Qutput the header files to the folder

Folder:
OK l l Cancel
Figure 2-67 Output TouchAPI in IDE connection
@ Update TouchAFI under .. Update TouchAPI source file opening in connected IDE. In this case, it is not
necessary to specify folder to output TouchAPI source file.
[7] =kip the build... Skip the build of updated source files.
Select the other folder... Output TouchAPI source file in your specified folder.
Folder: e :
Specifies folder to output TouchAPI source file.

Updates or outputs TouchAPI source file.
Stops output of TouchAPI source file.
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(2) Serial port connection

The following TouchAPTI update setup dialog is displayed in connection with TouchAPI via serial
port when you selected the output TouchAPI.

You can choose two methods. One is a method to update a source file of TouchAPI that you specified
as source folder. Other one is a method to copy TouchAPI source file specified and update the
TouchAPI source file. We recommended that the method to copy and update TouchAPI source file if
you customize source file in TouchAPI. After checking the update contents of the TouchAPI source
file, merge it into your TouchAPI source file. In addition, refer to [6.3 Contents of update TouchAPI]
about the update contents of the TouchAPI source file.

Touch APl update setup
Selectthe update type. ) |

[7] Update TouchAPI in the source directory

Source directary:

Browse...
Browse...

Destination directory:

Cancel

Figure 2-68 Output TouchAPI in Serial port connection

[] Update TouchAPI ... Update TouchAPI source file in Source folder. In this case, it is not necessary
to specify folder to output TouchAPI source file.
Source folder: Specifies folder your TouchAPI project exists.
Browse...

eI EIEGEE Specifies folder to output TouchAPI source file.

Browse. ..

Updates or outputs TouchAPI source file.

Stops output of TouchAPI source file.
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2.3.11 Window style

You can choose Window style in the Tuning window from Tab window style and Float window style.
The window style you choose is enabled in next time of the use of Wokbench6. Changed window style
is enabled from the next action.

(1) Tab window style

Tab window style is default window style. Functions in the Tuning window (e.g. Status monitor) is
placed in window of Workbench6.

s e e e
SEFECE® SYRE EB W
v

o 4 Log sboo | 33 Mencor

Figure 2-69 Tab window style

(2) Floating window style

You can place the function in the Tuning window (e.g. Status monitor) in any place in the Desktop.

Figure 2-70 Floating window style
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2.3.12 Layout

You can store layouts of Tuning window and various setting situation and load the layout
information that you saved optionally. The last layout information is loaded when you started
Workbench6 next time. In addition, you can name the layout information. You can apply the layout
information efficiently by the naming.

This section explains method to load and store the layout information.

(1) Load the Layout information

You can load the Layout information by selection of the Menu bar on the Main window. The Menu
is [View] — [Layout] — [Load layout n] (n shows from “1” to “4” in default settings). When there is no
Layout information in selected Layout information, Workbench6 loads default Layout information.

(2) Save the Layout information

You can store the Layout information by selection of the Menu bar on the Main window. The Menu
is [View] — [Layout] — [Save layout n] (n shows from “1” to “4” in default settings).

(3) Labeling the Layout information

Edit layout label dialog is displayed by selection of the Menu bar on the Main window [View] —
[Layout] — [Edit layout labell. You can change string of the Menu bar on the Main window [View] —
[Layout] — [Load layout n] and [View] — [Layout] — [Save layout n].

-
Edit Layout label

Lavout 1: Lawout 1

Layout 2: Layout 2

Lawaut 3 Layout 3

Lavout & Lavout 4

(] 4 ] [ Cancel

Figure 2-71 Edit layout label
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Layout 1: Lavout 1 Changes the Menu bar on the Main window [View] — [Layout] — [Load
layout 1] and [View] — [Layout] — [Save layout 1].

Lavout X Lavout 2 Changes the Menu bar on the Main window [View] — [Layout] — [Load
layout 2] and [View] — [Layout] — [Save layout 2].

Layout & Layout 3 Changes the Menu bar on the Main window [View] — [Layout] — [Load
layout 3] and [View] — [Layout] — [Save layout 3].

Layout & Lawvout 4 Changes the Menu bar on the Main window [View] — [Layout] — [Load

layout 4] and [View] — [Layout] — [Save layout 4].

Enable settings and close Setup Status monitor dialog.

Disable settings and close Setup Status monitor dialog.

(4) Initialize the Layout information

You can initialize the current Layout information by selection of the Menu bar on the Main window.
The Menu is [View] — [Layout] — [Reset Layout].
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2.4 Adjustment guide

Workbench6 does not support this function now.

2.5 Source code gallery

Workbench6 does not support this function now.
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2.6 Document manager

Document manager can read and search documents about touch sensor.

2.6.1 Main window

The main window is shown if Document manager is started.

r # Document manager =HAEN X
Menu bar File  View Help
[ e .
Search Area [ case-sensitive /—) Search KRESEt
Title: Tvre Language hMCU Revision Document Mo
W al jser's Mar — oo Rz 01
Workbenché W1 04 04 BEFEF HSMERE 1Y 272270 User's Manual (Tonl) | Japanese — 1.00 R20UT 3746001
R family application note CTSU API referenc guide Application MNote English RX CAPTOUCH 102 RIDAMNO21 SEI
RXJPRU— 7T —Sau) -k CTSU APIUI7L YRR Application hote Japanese RX_CAFTOUGH 102 RIOANO21 5001
RX family apnlication note CTSU Self-capacitance Touch Measurement Application Note English R CAPTOUGH |1 .02 RIDANOZ1 GEIN
Document list -< RXIPEU- 7V L3/ -k CTSU BEFEAAAYT A Application Note Jpanese RX_CAPTOUGH |1.02 RIVANOZ1 6101
RX family application note GTSU Mutual Capscitance Touch Measure ment Application MNote English RX CTSL 102 R3IDANOZ1 TEI
RIPEY— PV —2av) - OTSU BEHFEARAyF 5HA Application Note Japanese RH_CTSU 102 RIVANO21 7 401
R¥113 Group CTSU Basic of Cap tauch detection Application MNote English RX113 — R3IDAMNOZ1 BEJ
R¥113 HJL—J CTSUBEFENFEL0ER Application Note Japanese RX113 - R3I0ANO21EJJ
R¥113 Group CTSU Mutual capacitance method button design guide Application Mote English R¥113 100 RIDANO21 9EIN
N RX113 Group 7MW %3/ —h GTSU MBETER TR FHH1 Application Note Jpanese RX113 100 RIQANO21 9401

Figure 2-72 Main window

(1) Menu bar

Shows the functions for each group.

(a) File

Shows the menu items associated to files.

‘ Exit Exits the application.

(b) View

Shows the menu items associated to displaying the document list.

Exit Exits the application.

Type Shows and hides the Type pane in the document list.

Language Shows and hides the Language pane in the document list.

MCU Shows and hides the MCU (microcomputer unit) pane in the document list.
Revision Shows and hides the Revision pane in the document list.

Document No. Shows and hides the document number in the document list.
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(c) Help

Shows the menu items associated to product information.

About Document Manager Shows the version of Document manager.

(2) Search area

Searches the documents which includes the specified keywords.

(3) Document list

Shows the document list. If filtering or keyword search function is used, the documents matching
the criteria are included in the list.

2.6.2 Display of documents

All the documents are listed when the Document manager is started. Filtering function is available
to display the filtered documents only.

Title Type Language ML Revision Document Mo,

/ 4.04 | al User's Manual (Tool]  Eng — 100 1.
Workkenchd V1 0404 BEFEMFHESMERE 1-¥-A3°171 Users Manual (Tool) | Jamanese — 1.00 REOUTI746J.01 ..
R¥ family application note CTSU API referenc guide Application Mote English R¥_CAPTOUCH 102 F30ANO215EI .
R¥IFil- PIWT —La) -k CTSU APTUIFL AR Application Note Japanese R} _CAPTOUCH 102 RIVANDZ15JJ01 ..
R family application note CTSU Self-capacitance Touch hMeasurement Application Mote English RX_CAPTOUCH 102 F30ANOZ16EIT .
RO72lU= IS —San) - CTSU BEE2FEATAFFHI Application Mote Japanese R} _CAPTOUGH 102 RAOANGZ1 601
R family application note CTSU Mutual Capacitance Touch Measurement Application Mote English R¥ CTEU 102 F30AMNO21 TEO
73— FIUT —23u) - CTSU tREEEARAAF 5 Application Note Japanese RX_CTSU 1.02 R3I0ANDZ17J01 ..
F¥113 Group CTSU Basiz of Cap touch detection Application Mote English Rx113 - R30AMNOZ18EJ
113 J -7 cTsUBEFEF R ioEiE Application Mote Japanese RX113 - R3I0ANOZ18JJ
F¥113 Group CTSU Mutual capacitance method button design guids Application Mote English Rx113 100 F30AMNOZ19E01 .
R113 Group 70T —aw ) -+ CTSU FREFERyF RS0 TH 0B Application MNote Japanese 113 1.00 RI0ANG21 94071 .

Figure 2-73 document list

(1) Opening a document

If any cell in the document list is double-clicked, the selected document is opened by an application.

If Acrobat Reader or Acrobat is installed, the selected page will be opened by the viewer. If none of
these are installed, the document will be opened by the application associated to PDF files, but
selection of page to open is not available.
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(2) Shown Items

The following items are shown for each document in the list. If no information is provided to an
item, -- (two hyphens) is shown.

Table 2-5 Display items in Display list

Title Shows the title.

Type Shows the document type.

- Application Note

- User’s Manual (Tool)

- User’s Manual (Hardware)

Language Shows the language.

MCU Shows the target microcomputer group.
Revision Shows the revision.

Document No. Shows the Renesas document number.

(3) Show and Hide items

You can show and hide displayed items by either way of the following:

(a) Select from [View] in the menu bar.

(b) Select from the menu shown by double-clicking the document list header.

Title E Type Language WC L Revizion Document Mo,
Workbenchd V1.04.04 Us nual E Language = Manual (Tool)  English —m R2 .
Warkienché V1 0404 BEFELFMSHAERE 1-4 [v] mcu s Manual (Tool) | Japanese == 1.00 RZOUT3746.J01 .
X family application note CTSU APL referenc guide 1 E Revision tion Mote English RX_CAPTOUCH 102 R30AMOZ1SEI .
R¥J7EU- PIUT —Lan) b CTSU API'D?I/}'}UJ"{F‘ [ Document No. Stion Mote Japanese R _CAPTOUCH |1.02 R30AMDZ1 5001 ..
F¥ family application note CTSU Self-capacitance Touch [ —— — sation Mote English RX _ CAPTOUCH |1.02 F30AMO21 6EI .
R¥J7EU- TN - -b CcTSU BE2FE R0 T EHA Application Naote Japanese R _CAPTOUGCH |1.02 R30ANDZ1 6001 .
RX family application note CTSU Mutual Capacitance Touch Measurement Application Mote English R CTSU 1.0z F30AMO21 FEIDT
R¥J7EU— FIUN -3 ) —b CTSU fBEEFEHAAVTFEHAI Application Naote Japanese RX_CTSU 1.02 R3I0ANDZ1 7001 ..
F¥113 Group CTSU Basis of Cap touch detection Application hMaote English Fx113 - F30AMO21 BE)
Rxi1a H—3 cTaUBEFERFERnER Application Mote Japaness Rx113 — R30AMOZ1 B
R¥113 Group CTEU Mutual capacitance method button design guide Application Mote English Rx113 100 F30AMO21 SEJ
RX¥113 Group FJ3US -3 —F GTSU fBEFESyF w11 Application MNote Japanese Rx113 1.00 R3I0ANDZ1 &.JJ01

Figure 2-74 Context menu of the document list header

Items checked in the menu are displayed, and unchecked items are not displayed. The status
between checked and unchecked is toggled every time the menu is selected.

The Title column is always displayed and cannot be hidden.

The status of displayed items is saved when the Document Manager is closed. The status is
reflected when the Document Manager is started next time.

R20UT3986EJ0100 Rev.1.00 RRENESAS Page 110 of 153
Jan 18, 2017




Workbench6 V1.06.00 User's Manual 2. Window reference

(4) Sort

If the document list header is left-clicked, the “Sort and Filtering” dialogue is open. The document
list can be sorted by this dialogue.

Sort and Filtering ﬁ
( T‘El fizcending rl
|
|

[ [‘ET Descending I
\

] &l -

Z Wiorkbenchf W104.04 Uzer's Manual

/| Workbenchf V10404 BREEE R FIRSHARIRE 1-Y-A321a70

] F¥ family application note ST AP referenc euide

| FRI7E- FAMr—agn =k CGTSU AP D7l 204 F =

7] R family application note CTS Self-capacitance Touch Measurement 0

| RxIPEL- FhVr—ign - CTsU BEEBATAFEHE

Fl F¥ family application note GTaU Mutual Capacitance Touch Measurement

V| ReDpEl)— TR r—hgu =k CTsU B EEE R A0F5HE] =

F F¥113 Group ST Basziz of Cap touch detection

VI REN3 H—F CTSURSEEE S FtamEsts o

[ (0] ] [ Cancel
Figure 2-75 Sort and Filtering Dialogue — Sort

[‘-E ,|, Azcending

The document list is sorted in ascending order according to the clicked item in the document header. Arrow button
(4 ) appears in the item of the header to which sorting is done.

[‘E ‘|l Dezcending ]

The document list is sorted in descending order according to the clicked item in the document header. Arrow button
(™) appears in the item of the header to which sorting is done.

7 TTit\e Tyk Language RC U Revision Document Mo,
) ion note GTSU API referenc guide cion Mote English APTOUCH 102 S E L
’ R family application note CTSU Mutual Capacitance Touch Measurement Application Mate English Rx CTSU 102 RI0AMNDZI TEI .
| RX family application note CTSU Self-capacitance Touch Measurement Application MNote English Fx_CAPTOUCH (102 RIDAMNDZTEEIN .
| R¥113 Group CTSU Basis of Cap touch detection Applinatl'on Mote English X113 - RIOANOZ1BEJ
I Rx113 Group CTEU Mutual capacitance method button design guide Applicatl'un Mote English Rx113 100 RIOAMOZT 9EIN .
RX113 Group 7FUT -2 ) —b CTSU fBE FERF R FH 1A 11 Application MNate Japanese RX113 1.00 R30ANOZT8JJ01 ..
N IETIE H-J CTSUBRETEF R0 ERE Applicafion Nate Japanese Rx113 - RE0ANOZ1 8JJ
I R¥IPEU— PIUT =g )=k CTSU APIUDPL A1 Application Naote Japanese R¥_CAPTOUCH 102 RIOANDZT 5 Jun
I ||[R273l= PIUT —Zan) -t CTSU B2EERASFEHA Applicatjon Note Japanese R _CAPTOUCH 102 RSCANOZY 6 0 .
| [||P@rsl)= PIVr —Sa )= CTSU fBEFEHRAAF 5T Application MNote Japanese R¥ CTSU 102 RIOANDZT 7 JJ01 ..
1 Workbenchg W1 .04.04 Users Manual User's manual (Tool) |English - 100 R2OUTIT4EEDT .
\ Workkenche W1 .04.04 BEEEFIReHTFERE 1-Y-I3 227 Usar's Manual (Tool) |Japanese - 1.00 R2OUTIT46 )01
~ ~

Figure 2-76 Sort Result
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(5) Filtering

By the filtering setting in the “Sort and Filtering” dialogue, only the documents that meet the
specified conditions are displayed.

Sart and Filtering Iﬁ

[‘% J, Azcending ]

[‘% 1 Descending ]

&
AT Al S
fpplication Mote
lUzer's Manual (Taal)

—— - o —
— . - o o . = -

(0] 4 ] [ Cancel

Figure 2-77 Sort and Filtering Dialogue - Filtering

(a) Filtering Setting

Items checked in the Filtering column in the “Sort and Filtering” dialogue are displayed, and
unchecked items are not displayed. The status between checked and unchecked is toggled every time
the item is selected. The filtering setting is reflected when the “OK” button is clicked.

All Check or uncheck all items.

(item name) The documents that include checked items are displayed, and the documents that
include unchecked items are not displayed.

Close the “Sort and Filtering” dialogue after reflecting the filtering setting. If no item is
checked, “OK” button is disabled and cannot be clicked.

Discard the filtering setting and close the “Sort and Filtering” dialogue.
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Cger?

Filtering can be set to multiple items. In the items with filtering setting, appears after the item

name in the document list header.

Title Typex = Langusge rAC L Revision Document Mo,

ar i U API referan ide 1n Mote nglish PTOUCH A4 S5EJ ...
R family application note CTSU Mutual Capacitance Touch Measurement Application Mote English X CTEU 102 F30AMNOZ217EDT .
R¥ family application note CTSU Self-capacitance Touch Measurement IAppIication Mote I English R _CAPTOUCH |1.02 R30ANOZ1E6EDT .
R¥113 Group CTEL Basis of Cap touch detection | Application MNote | English Rx113 - R30AMOZ1BEY
R¥113 Group CTSU Mutual capacitance method button design guide lAppIication Mate | |English R¥113 100 R3I0OAMNOZIDENDT ..
R¥113 Group 77U 3w ) -+ CTEU FREFERF R0 FH v E |PAerlication Note y | Jaranese X113 1.00 R3I0ANDZ19JJ01 ..
R¥113 DI -7 CTSUREFENT & 00 B Application Note Japanese X113 - R30ANDZ §JJ
R¥I72Y- PIUE —Sav) -k CTSU APIUIPL L 2HAE Application Note 1 Japanese R} _CAPTOUCH 102 RIVANDZ15JJ01 ..
R¥IFil- PV —Lav) -k CTSU BEFEBARSF 5 lplication Note || capanese R} _CAPTOUCH 102 RIVANDZT6JJ01 ..
R¥IPil— PIFUF —L3u) -k CTSU FEEHEATALT 5HE) \Application Note | | apanese RX_CTSU 1.02 R3I0ANDZ17JJ01 ..

~ —— -

Figure 2-78 Filtering Result

(b) Cancel of Filtering

When [Reset] button in the search area is clicked, filtering setting is canceled and all the
documents are shown on the document list.

— (
- [ )
[] case-sensitive {,;r) Search : XRESEt

~

N - -

Figure 2-79 Reset button
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2.6.3 Keyword Search
(1) Search procedure

When a keyword is entered and [Search] button is clicked, the search for the documents that
include the keyword is done and the result is shown in the document list. Searching is also started by
pressing the “Enter” key with the cursor in the search field.

case-sensitive
1

Search field ctsu [—/% ~
Progress Now searching * 58 % /_) Stop K

indicator

Figure 2-80 Search Area - Searching

Search field Enter keywords to search.
Maximum number of letters accepted in the field is 1000.

When the “Enter” key is pressed with the cursor in the search field before searching is
started, the behavior is the same as pressing the “Search” button. When the “Enter”
key is pressed during searching, the behavior is the same as pressing the “Stop”

button.
P Start the keyword search. This button turns to the “Stop” button during search.
[) Search
= Stop the keyword search. This button turns to the “Search” button after searching is
/-) Stop completed.
Discard the keyword entered in the search field and all the documents are presented
in the list.

This button is disabled during search.

[[] case-sensitive When unchecked, search is done with case ignored, and when checked, case
matters.

Progress Shows the search progress with texts and indicator.
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(a) Enter keywords from the history

When arrow button (" ) located in the right of the search field is clicked, the keyword shown is
presented in a list. When an entry is selected from the list, the selected one is entered to the search
field. The latest thirty entries are included in the list.

| 3~ _
( uints D‘PE‘aearch XReset

DTC
LRX113

API Rewvision Document Mo.
ctsu - R2OUT3746ELD1 ..
Wiorkbenchd V1 0404 BETEWFMESFMARIE 1 -¥-J432171 User's Manual (Tool) | Japanese - 1.00 R20UT3746J.01 ..
R family application note CTEU AP referenc guide Application Mote English Ry _CAPTCOUCH 1 .02 R3I0AMNOZIBENDT ..

Figure 2-81 Enter keywords from the history

(2) Search Target

Regardless of the displayed document list, all the documents are searched. However, the
documents not displayed by filtering, are excluded from the search.

(3) Detailed Search
Special characters such as spaces and operators are supported for more detailed search. Available

search condition and characters are as shown in Table 2-6 Search Condition and Special Characters.

Table 2-6 Search Condition and Special Characters

Search condition Special characters

AND search Spaces, &

OR Search |

NOT search -

Search conditions can be combined. The priority of the conditions are NOT search > AND search >
OR search from the highest. If you want to change the priority, bracket the words. The words in a
bracket have the highest priority.

(a) AND Search

In AND search, documents that include all the input keywords are searched and the result is
shown in the document list. Add spaced or “&” between keywords for AND search.

unitd DTC RX113 & AFI -

Figure 2-82 AND search example
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(b) OR Search

In OR search, documents that include one of the input keywords are searched and the result is
shown in the document list. Add “|” between keywords for OR search.

RX113 | API -

Figure 2-83 OR search example

(c) NOT Search

In NOT search, documents that include the input keywords are excluded from the search result
and shown in the document list. Add “-” before keywords to be excluded for NOT search. All the
keywords in the search field are with ““, an error message is displayed and no search is executed.

RX113 -API -

Figure 2-84 NOT search example

(4) Search Result

After completion of document search, the documents that include the specified keyword are shown
in the document list. When no document matches the search, nothing is shown in the document list.

After completion search, if Adobe Reader or Acrobat is installed, the first page that includes the
keyword is opened by double-clicking any cell in the document list. If Adobe Reader or Acrobat is not
installed, the document will be opened by the application associated to PDF files, but specifying the
page to open is not available.

#. Document manager i - ‘ IEI@E

File View Help

RX114 -
[ case-sensitive pSearch XReset

Title Type Langusge rAC L Revision Document Mo,

= 4

Figure 2-85 Search result — Case when no document matches the search
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(5) Detailed Search Result

After completion search, Preview window appears by right click.

Title
WiorkkenchE W1 .02 .00 User's Manual

A RE e g aE e[ (e g R RS B R STl CTS U APL Reference guide

Fx113 Group application note CTSU Cap touch meas

R¥113 G llicati CTsSUC h b 2ut10818 Abstract 1loa R3I0AMDZ217EIM
roup apllication note ap touc measui"e R¥113 group is incorporated & har l

R¥113 Group application note CGTSL) Basis of CGap tDUf 1|.OO RI0DAMNOZ1BEIDT

o TN = = = = o 1) i e A b o Revision Docurment Mo,
RX113 Group application note CTSU AP.. [g3s] [MOO RZOUTI305E.M01 ..

1loo RI0ANDZT7EJDT ..

1/65 [ 4
\ <= §

Figure 2-86 Detailed search result

CTEU AP Reference guide

20140816 Abetract
Fx113 grmoup is incorporated a har

Shows text searched by keyword. When you clicked the text, Document
manger starts PDF reader and PDF reader opens selected PDF file. If Adobe
Reader or Adobe Acrobat is installed, the page that the keyword exits is
displayed.

1./ 85

Shows page number that displaying text exists in searched document.

To the next preview. When the preview is last, you cannot click.

To the previous preview. When the preview is first, you cannot click,

(6) Initialization of Document L.ist

When [Reset] button is clicked, all the keywords entered in the search field are removed and all the
documents are shown in the document list.
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2.7 Burst monitor

Burst monitor is the function to monitor the sensor counter value and reference counter value
measured at measurement cycle. You can monitor these value by Log viewer, Status monitor and

Measurements.

2.7.1 Burst monitor operation sequence

This section explains the operation sequence of Burst monitor.

Start Setup Burst monitor and select a serial port connecting to target board

\j

Enter Burst monitor

\j

Start Log viewer

\j

Burst monitor start

\j

Display Burst monitor log and Output Burst monitor to Burst monitor log file

\j

Burst monitor stop

\j

Exit Burst monitor
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2.7.2 Setup Burst monitor

Select a serial port connecting to your target board using Setup Burst monitor dialog to start Burst

monitor.

Serial port:
| COM20 : Renesas RX113 CDC Sample (COM20)  ~ |

Baudrate:
| 115200 bps - |

This dialog is setup for Burst monitor.

Pressed [OK], Workbenchi starts the Burst monitor
maode. In this mode, you cannot use First step guide
and a few functions.

Ok ] [ Cancel

Figure 2-87 Setup Burst monitor

Serial port Selects serial port connecting to your target board.

COM25 . USB Serial Port (COM25) v]

S Selects serial port baudrate that your target board supports.
115200 v The number of TS to be able to monitor is changed according to serial port
baudrate.

19200bps : 11
38400bps : 23
57600 bps : 35
115200 bps : 64

If TouchAPI created from Workbench6 V1.5.0 and earlier version is
downloaded to your target board, selects 115200 bps.

Starts Burst monitor with current settings.

Cancels Burst monitor.

You cannot use following functions in Burst monitor.
- Parameters
- Registers

- Log play. Log stop. Log pause. Log record

You can use these function after end of Burst monitor.
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2.7.3 Log viewer

Log viewer displays sensor counter value and reference counter value with text format.

& i ESSEmE———
Conneckion  View  Capacitive touch  Tools  Window  Help
EFVBEDAS YRS W Mx - o of &

g€ Connected(Serial port #Burst) |{fg Log stop |Q| Stop

Figure 2-88 Log viewer

(1) Context menu

(a) Copy
Copies selected text in Log viewer to the clipboard.
(b) Select All
Selects all of the text in Log viewer.
(c) Clear All
Clear all of the text in Log viewer.
(d) Close

Exits Log viewer.

2.7.4 Start Burst monitor

Workbench6 starts Burst monitor by selection of the menu bar [Capacitive Touch] — [Start monitor]
or the toolbar button (&),

Workbench6 asks user TS number to monitor and saving log file of Burst monitor (Burst monitor
log file) according to version of Touch API downloaded to your target board.
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(1) Burst monitor option dialog

When TouchAPI in target board is created by Workbench6 V1.5.0 and earlier version, Burst
monitor option dialog is displayed. Setup TS to monitor and the Burst monitor log file and press [OK]

to start Burst monitor.

Burst monitor option

Select Method number
@0 ®1 @ 2

Setup touch sensor
[] Tso0 ] Ts01
[[] Ts08 [C] Ts09

Setup log file
[7] Save Logfile

[ T502
[ 1510

[ Ts03 ] Ts04 [ 1505 [C] Ts06
3 1811 £ 1512 £ 1813 O 1514

Cancel

Figure 2-89 Burst monitor option dialog

Select Method number
@0 o1 © 2

Select the measurement method number to monitor.

Setup touch sensor
TS00 TS0 TS02

Select TS or Matrix key to monitor. The number of TS to be able to monitor is
changed according to serial port baudrate.

19200bps : 11
38400bps : 23
57600 bps : 35
115200 bps : 64

[7] Save Log file

[Save log file] is checked, [Browse] is enabled and Workbench6 outputs Burst
monitor log file.

Browse...

Display [Save As] dialog. When you do not select file, Workbench6 executes Burst
monitor without output of Burst monitor log file.

K

Starts Burst monitor.

Cancel

Close this dialog and cancels Burst monitor.
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(2) Question of saving burst monitor log file

When you select [Yes], “Save as” dialog is displayed. After selecting a file and press [OK],
Workbench6 starts Burst monitor.

If you select [Nol, Workbench6 starts Burst monitor immediately.

’ [Q0400001] X1

I Do you want to write Burst monitor log file?

| Yes | ’ MNo

Figure 2-90 Check for save of Burst monitor log file

Yes When you press [Yes], [Save As] dialog is displayed. Select file and press [Save].
When you press [No]. Workbench6 starts Burst monitor without saving Burst monitor
log file.

No Workbench6 starts Burst monitor without saving Burst monitor log file.

You can monitor the sensor counter value and the reference counter value by Log viewer, Status
monitor and Measurements. Status monitor and Measurements does not display all of these value
because of concerning the overhead by display all these value.

On the other hand, Log viewer displays all these value from Burst monitor and the burst monitor
log file records all these value from Burst monitor. Use Status monitor and Measurements to confirm
general tendency of the sensor counter value and the reference counter value.
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Connection View  Capacitive touch  Tools Window  Help

BEEAQ® YES DWW Mx  -|ol o ol o

- X ~ Measurements - X |
Method TS Label Count value  Reference Threshold
o o Ts00 16589 16630 5638
o 0o TEn 16634 16614 5638
o 0z Tsn2 15712 16631 5638
on 03 Ts03 15665 15624 65535
o 04 Ts04 16674 16626 6636
o 05 T306 16678 16626 5636
o 06 T306 15718 16631 5638
o 7o Ts07? 16583 16644 5638
o ng - Ts08 16566 16659 (5638
on 03 Ts09 16751 15630 65535
o o TSI 16712 16635 5636
o o TEN 16679 16640 65638
< m | »

Qutput

15618, 16630, 16705, 15643, 15675, 16643, 16710, 15643, 16619, 15635, 15707 15639, 16719, 15637, 15575, 18637, 15568, 15641, 15773, 15642 15737, 16650, 15633, 19666, -
15689, 16630, 15694, 15614, 15712, 16631, 16665, 15624, 16574, 15626, 15674, 15626, 15716, 15631, 15583, 18649, 15566, 15630, 15751, 15630, 15712, 16635, 15670, 19640,
15664, 16635, 16767, 15631, 15697, 16624, 16670, 15621, 16615, 15629, 15707 10631, 15745, 15639, 15589, 15637, 15651, 15634, 15797, 15635, 15762, 16642, 15760, 15630,
15645, 16633, 16739, 15641, 15776, 16650, 16762, 15640, 15691, 15636, 15768, 15636, 15723, 15641, 15668, 15640, 15664, 15625, 15809, 15626 15793, 16622, 15675, 15622,
15641, 16631, 16687 15618, 15692 15607, 16718, 15612 15631, 15613, 15777 15620, 15760, 15634, 15678, 15624, 15607, 15620, 15810, 15620, 15759, 16626, 15749, 15613,
16617, 16616, 16726, 16613, 16740, 16627, 16729, 16624, 16637, 16624, 16792 16620, 16743, 15619, 15668, 16624, 15698, 15623, 15839, 16619, 15816, 16627, 15680, 15627,
16666, 16681, 16762 15632, 16782 16629, 16743, 16632 16603, 16635, 16752 16629, 16730, 15623, 15668, 16625, 15648, 15626, 15836, 16633, 15767, 16644, 16688, 19632,
15620, 15640, 15676, 15640, 15632, 16642, 16656, 15634, 16563, 15643, 15712 15642, 15741, 15639, 15642, 18632, 15662, 15623, 19855, 15622 15712, 16638, 15645 19634,
15650, 16650, 16728, 15648, 15716, 16630, 16649, 15634, 16505, 15633, 15695, 15643, 16726, 15631, 15645, 18632, 15640, 15623, 15739, 15628 15737, 16628, 15700, 19632,
15606, 16622, 16701, 15626, 15721, 16638, 16704, 15642 16571, 15645, 15666, 10648, 15667, 15603, 15588, 15649, 15620, 15656, 15701, 15649, 15740, 16620, 15665, 15625,
15601, 16631, 15689, 15632, 15702, 16623, 16699, 15628, 156652, 16610, 15694, 15631, 16682, 15632, 15629, 16620, 15669, 15624, 15725, 15639, 15744, 16634, 15720, 15628, [

port #Burst |@ Log stop ‘Q Monitor

Figure 2-91 Result of Burst monitor

2.7.5 Stop Burst monitor

Workbench6 stops Burst monitor by selection of the menu bar [Capacitive Touch] — [Stop monitor]
or the toolbar button (&),

2.7.6 Exit Burst monitor

Workbench6 exits Burst monitor by selection of the menu bar [Connection] — [Disconnection] or the
toolbar button (%).
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2.8 Version information

About Workbench dialog displays version information about Workbench6 and TouchAPI on your

target board.

About Workbencht *

Workbenché

Copyright (C) 2016 Renesas Electronics Corp. All rights reserved.

Warkbench6 infarmation:

Workbench : 1.06.0000.00 Copy
First step guide : 1.06.0000.00
Adjustment guide - 1.05.0000.00
Document manager : 1.06.0000.00
Commoaon library : 1.05.0000.00
TouchAPRI version ; 2016/07/27-04

TouchAP! information:

Program version : 2016/07/27-04
MCU name : R5F51136AxFF
TouchAPl generated date : 2016/09/16 10:51:50

Figure 2-92 About Workbench6 dialog

Workbench§ information:

Workbench : 1.06.0000.00

First step guide : 1.06.0000.00
Adjustment guide : 1.05.0000.00
Document manager : 1.06.0000.00
Commaon library : 1.05.0000.00
TouchAPRI version ; 2016/07/27-0A

Shows version information of modules of Workbench6. Refer to the followings
for detail.

Workbench : Version of Workbench6

First step guide : Version of the First step guide

Adjustment guide : Version of the Adjustment guide

Source code gallery : Version of the Source code gallery

Document manager : Version of the Document manager

Common library : Version of the Common library

TouchAPI version : Version of TouchAPI

TouchAPl information:

Program version : 2016/07/27-0A
MCLU name : RSF51136AxFF
TouchAPl generated date : 2016/09M6 10:51:50

Shows information of TouchAPI on your target board. Refer to the following for
detail.

Program version : Program Version on your target board

MCU name : MCU name on your target board

TouchAPI generated date : Generated date of source file for your program with
TouchAPI on your target board

Copies version information of Workbench6 and your target board to the
clipboard.

Exits the About Workbench6.

R20UT3986EJ0100 Rev.1.00

Jan 18, 2017

RRENESAS Page 124 of 153




Workbench6 V1.06.00 User's Manual 2. Window reference

3. Message

This chapter describes the messages displayed by Workbench6.

=

[ [E0400001] ==

I.-"'_"‘-.I Serial port communication failure.
Sl Check serial port number and baudrate.

Figure 3-1 Message dialog

[E0400001] Shows message number. Confirm following message according to the message
number.
First character of message number shows message type and the message type is as
follows.

C : Internal errors
Processing terminated (suspended) due to internal error.
E : Fatal errors
Processing terminated (suspended) due to fatal error.
M : Information
Informational message. Check the message and continue the process.
Q : Choices

This type of message is displayed when a choice is necessary in order to carry on
with the next operation. It performs the selected action.

W : Warning
Warning message. Check the message and continue the process.

Close Message dialog.
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3.1 Internal Errors

Table 3-1 Internal Errors

C0000001 [Message] Failed to generate the source code.
[Explanation] ¥Y0rkbench could not make TouchAPI project or resistance information
ile.
[Action by User] Confirm specified folder.
C0000002 [Message] Enter the absolute pathname to a folder.
[Explanation] Specified pathname is not an absolute pathname.
[Action by User] Specify an absolute pathname.
C0000003 [Message] Could not find the folder.
[Explanation] There is no folder that you specified.
[Action by User] Confirm specified folder.
C0000004 [Message] Could not find the first step guide setting file.
[Explanation] Information files for First step guide does not exist in specified folder.
[Action by User] Confirm TouchAPI project in specified folder whether First step guide
glgr?flijsr? whether the TouchAPI project in specified folder is made by
First step guide.
C0000005 [Message] Could not load the first step guide setting file.
[Explanation] First step guid_e could not read information files for resume Touch sensor
automatic tuning.
[Action by User] Confirm specified folder.
C0000006 [Message] Specify the project folder that created in Version 1.3.0 or later and
Version <x.x.x> or lower.
[Explanation] Resume information file in specified folder is not supported.
[Action by User] Confirm Version of Workbench6 that you used when specified folder is
made.
C0000007 [Message] Could not find the project files of Touch API.
[Explanation] TouchAPI project does not exist in specified folder.
[Action by User] Confirm whether TouchAPI project in specified folder.
C0000008 [Message] The specified project can not be resumed.
[Explanation] Impossible resumption phase is selected.
[Action by User] Select possible resumption phase.
C0000009 [Message] Failed to generate the setting file.
[Explanation] Workbench could not make First step guide information files.
[Action by User] Confirm specified folder.
C0000010 [Message] Path is not correctly set. Specify the folder to save files.

[Explanation]

lllegal folder is specified.

[Action by User]

Confirm specified folder.
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C0300001 [Message] System failure.
File to open is not specified.
[Explanation] Since the path of the document is not specified, it failed to open.
[Action by User] This error should not occur.
C0400001 [Message] Layout file load failure.
[Explanation] Workbench6 failed to read Layout files.
[Action by User] Make sure you have access privileges to the folder "C:\Users\Account
name\AppData\Local\Renesas\Workbench6".
C0400002 [Message] Layout file save failure.
[Explanation] Workbench6 failed to write Layout files.
[Action by User] Make sure you have access privileges to the folder "C:\Users\Account
name\AppData\Local\Renesas\Workbench6".
C0400003 [Message] <Additional message>\n

An error occurred in this application. Please let the developer know that
error.

Error information: \n

<Exception message>\n\n

Stack trace:\n

Exception trace information>

[Explanation]

Critical error occurred.

[Action by User] Update Workbenché.
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3.2 Fatal Errors

Table 3-2 Fatal Errors

E0000001 [Message] Failed to register e2 studio integration service.
[Explanation] Workbench failed to register Integration service of e2 studio to Windows.
[Action by User] Confirm whether your account of PC has administrator.
E0000002 [Message] Failed to invoke e2 studio.
Exit Workbench.
Workspace : <Workspace path>
[Explanation] Workbench failed to startup e2 studio or connect to Integration service of
e2 studio.
[Action by User] When the following dialog is displayed, press [OK] button after opening
e2 studio’s workbench window.
E0000003 [Message] Failed to import the project.
Workspace : <Workspace path>
Project: <Project name>
[Explanation] Workbench failed to import TouchAPI project.
[Action by User] Confirm folder of TouchAPI project.
E0000004 [Message] Failed to open the project.
Project : <Project name>
[Explanation] Workbench failed to open TouchAPI project.
[Action by User] Confirm folder of TouchAPI project.
E0000005 [Message] Failed to refresh project.
Project : <Project name>
[Explanation] Workbench failed to refresh TouchAPI project.
[Action by User] Confirm folder of TouchAPI project.
E0000006 [Message] Failed to get build configurations.
Project : <Project name>
[Explanation] Workbench failed to get information of TouchAPI build configuration.
[Action by User] Confirm folder of TouchAPI project.
E0000007 [Message] Failed to get the information of the download module.
Project : <Project name>
Build configuration : <Build configuration name>
[Explanation] Workbench failed to get information of TouchAPI program’s download
module.
[Action by User] Confirm folder of TouchAPI project.
E0000008 [Message] Failed to clean the project. Project: <Project name>
[Explanation] Workbench failed to clean TouchAPI project.
[Action by User] Confirm version number of C/C++ Compiler Package.
E0000009 [Message] Failed to build the project.

Project : <Project name>
Build configuration : <Build configuration name>

[Explanation]

Workbench failed to build TouchAPI project.

[Action by User]

Confirm version number of C/C++ Compiler Package.
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E0000010 [Message] Failed to resume the debug session.
Project : <Project name>
Debug configuration : <Debug configuration name>
[Explanation] Workbench failed to execute program on your target system.
[Action by User] Confirm folder of TouchAPI project.
E0000011 [Message] Can not find the COM port for the Touch API.
[Explanation] First step guide cannot find COM port connecting TouchAPI.
[Action by User] Make sure the COM port setting of TouchAPI.
E0000012 [Message] The download module is currently suspending. Check the clock
condition and the other settings.
[Explanation] The download program is suspending.
[Action by User] Check the clock condition and the other settings.
E0000013 [Message] Failed to download firmware program.
Make sure the followings.
- Emulator is connected to PC.
- Emulator is connected to target board.
- Target board is powered up.
- MCU on target board agrees with selected MCU.
[Explanation] Failed to connect to Emulator, or download firmware program.
[Action by User] Make sure the followings.
- Emulator is connected to PC.
- Emulator is connected to target board.
- Target board is powered up.
- MCU on target board agrees with selected MCU.
E0000014 [Message] Make sure that the version of e2 studio is 3.0.0.22 or later.
[Explanation] Unsupported version of e2 studio has been started.
[Action by User] Confirm version number of e2 studio.
E0000015 [Message] TouchAPI conversion failed.
[Explanation] TouchAPI conversion failed.
[Action by User] Make sure the followings.
- Workbench6 installation folder contains widget_parse_RX_raw.py and
FIT_Base_Projects.
- Do not include full width characters in the path of Touch Api project.
E0000016 [Message] Failed to communicate with your target board.
[Explanation] Workbench failed to communicate with your target board.
[Action by User] Make sure your target board and TouchAPI program.
E0000017 [Message] Failed to invoke CS+.

[Explanation]

Failed to invoke CS+.

[Action by User]

R20UT3986EJ0100 Rev.1.00

Jan 18, 2017

RRENESAS Page 129 of 153

2. Window reference




Workbench6 V1.06.00 User's Manual

2. Window reference

E0300001 [Message]

File save failure.

Failed to create the cache folder.

[Explanation]

It failed to create a Document manager of start-up cash and search
cache of the destination folder.

[Action by User]

Confirm whether the following folder has access permission.

C:\Users\(User account
name)\AppData\Local\Renesas\Workbench6\DocumentManager\PDFT
extData

E0300002 [Message]

File save failure.

Failed to save the cache file for startup.

[Explanation]

It failed to save data of the Document manager boot cache.

[Action by User]

Confirm whether the following folder has access permission.

C:\Users\(User account
name)\AppData\Local\Renesas\Workbench6\DocumentManagern\PDFT
extData

E0300003 [Message]

File load failure.

Failed to load the cache file for startup.

[Explanation]

It failed to load data of the Document manager boot cache.

[Action by User]

Confirm whether the following folder has access permission.

C:\Users\(User account
name)\AppData\Local\Renesas\Workbench6\DocumentManagern\PDFT
extData

E0300004 [Message]

File save failure.

Failed to save the date information.

[Explanation]

It failed to save the update date and time of the search target document.

[Action by User]

Confirm whether the following folder has access permission.

C:\Users\(User account
name)\AppData\Local\Renesas\Workbench6\DocumentManagern\PDFT
extData

E0300005 [Message]

File load failure.

Failed to load the date information.

[Explanation]

It failed to load the update date and time of the search target document.

[Action by User]

Confirm whether the following folder has access permission.

C:\Users\(User account
name)\AppData\Local\Renesas\Workbench6\DocumentManager\PDFT
extData

E0300006 [Message]

File save failure.

Failed to save the cache file for searches.

[Explanation]

It failed to save data of the Document manager search cache.

[Action by User]

Confirm whether the following folder has access permission.

C:\Users\(User account
name)\AppData\Local\Renesas\Workbench6\DocumentManagern\PDFT
extData
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E0300007 [Message] File load failure.
Failed to load the cache file for searches.
[Explanation] It failed to load data of the Document manager search cache.
[Action by User] Confirm whether the following folder has access permission.
C:\Users\(User account
name)\AppData\Local\Renesas\Workbench6\DocumentManager\PDFT
extData
E0300008 [Message] Display failure.
There is no document to display in the list.
[Explanation] Be displayed in the document list, no PDF file exists.
[Action by User] Confirm whether there are each PDF file.
E0300009 [Message] File save failure.
Failed to save the information file for display.
[Explanation] It failed to save data of the display state of the document list.
[Action by User] Confirm whether the following folder has access permission.
C:\Users\(User account
name)\AppData\Local\Renesas\Workbench6\DocumentManager
E0300010 [Message] File load failure.
Failed to create the system file folder.
[Explanation] It failed to create a destination folder of documents listed state.
[Action by User] Confirm whether the following folder has access permission.
C:\Users\(User account name)\AppData\Local\Renesas\Workbench6
E0300011 [Message] File load failure.
Failed to load the information file for display.
[Explanation] It failed to load data of the display state of the document list.
[Action by User] Confirm whether the following folder has access permission.
C:\Users\(User account
name)\AppData\Local\Renesas\Workbench6\DocumentManager
E0400001 [Message] Serial port communication failure\r\n

<Additional information>

[Explanation]

Workbench6 failed to connect to target board via serial port.

[Action by User]

Make sure the followings according to the additional information.

(1) Check serial port number and baudrate.

- Make sure serial port that target board is connecting.

- Make sure serial port baudrate that target board supports.

(2) Target board cannot support the Burst monitor.

- TouchAPI that is downloaded to target board does not support Burst
monitor.
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E0400002

[Message]

Failed to connect CS+\r\n
<Additional information>

[Explanation]

Workbench6 failed to connect to target board via CS+.

[Action by User]

Make sure the followings according to the additional information.
(1) e2 studio is already starting.

- Close e2 studio.

(2) Project open failure.

- Make sure CS+ project file.

(3) Project clean failure.

- Make sure message from CS+.

(4) Project build failure.

- Make sure message from CS+

(5) Python console is disabled. Enable python console plug-in.
- Enable IronPython console Plug-in.

(6) lllegal response from target system.

- Make sure program on your target system.

(7) Failed to download firmware program.

- Emulator is connected to PC.

- Emulator is connected to target board.

- Target board is powered up.

- MCU on target board agrees with selected MCU.

E0400003

[Message]

Failed to connect e2 studio\r\n
<Additional information>

[Explanation]

Workbench6 failed to connect to target board via e2 studio.

[Action by User]

Make sure the followings according to the additional information.
(1) Integration Server registration failure.

- Make sure that your account has administrative privileges.
(2) e2 studio version is illegal.

- Install e2 studio v4.0 or later.

(3) e2 studio is already starting.

- Close e2 studio.

(4) e2 studio connection failure.

- Retry after finish of e2 studio and Workbenché.
(5) Project import failure.

- Make sure workspace folder.

(6) Project open failure.

- Make sure e2 studio project files.

(7) Build configuration getting failure.

- Make sure message from e2 studio.

(8) Detail build configuration getting failure.

- Make sure e2 studio project files.

(9) Project build failure.

- Make sure e2 studio project files.

(10) Failed to download firmware program.

- Emulator is connected to PC.

- Emulator is connected to target board.

- Target board is powered up.

- MCU on target board agrees with selected MCU.
(11) Program starting failure.

- Retry after finish of e2 studio and Workbench6.
(12) Integration Service exception occurred.

- Retry after finish of e2 studio and Workbench6.
(13) Close Workbench and e2 studio and restart Workbench.
- Retry after finish of e2 studio and Workbenché.
(14) lllegal response from target system.

- Make sure program on your target system.
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E0400004 [Message] Failed to read target system
[Explanation] Workbench6 failed to read from your target board.
[Action by User] Make sure the followings.
- Make sure status of target board.
- Make sure status of program downloaded to your target board.
E0400005 [Message] Touch log file format error. \r\n
<Touch log file path>
[Explanation] Format of specified touch log file is illegal.
[Action by User] Make sure format of touch log file.
E0400006 [Message] Connection with target system is failed
[Explanation] Workbench6 failed to connect to your target board.
[Action by User] Make sure the followings.
- Make sure status of target board.
- Make sure status of program downloaded to your target board.
E0400007 [Message] File save failure\r\n
<Additional information>
[Explanation] Workbench6 failed to write file.
[Action by User] Make sure you have access privileges to folder of the file.
E0400008 [Message] File load failure\r\n
<Additional information>
[Explanation] Workbench6 failed to load file.
[Action by User] Make sure you have access privileges to folder of the file.
E0400009 [Message] Visual C++ Redistributable Packages not found.
Visual C++ Redistributable Packages for Visual Studio 2012 is not
installed on your PC.
After installed the Visual C++ Redistributable Packages for Visual Studio
2012 to your PC, starts Workbench6.
[Explanation] Workbench6 cannot find Visual C++ Redistributable Packages for Visual
Studio 2012 on your PC.
[Action by User] Install Visual C++ Redistributable Packages for Visual Studio 2012 on
your PC.
E0400010 [Message] Failed to read target system.
<Additional information>
[Explanation] Workbench6 failed to read target system.
[Action by User] Make sure connection with target system.
E0400011 [Message] Failed to write target system.
<Additional information>
[Explanation] Workbench6 failed to write target system.
[Action by User] Make sure connection with target system.
E0400012 [Message] Failed to write source file.
<Additional information>
[Explanation] Workbench6 failed to write source file.
[Action by User] Stop real time monitor.
E0400013 [Message] Failed to initialize target system.

<Additional information>

[Explanation]

Workbench6 failed to initialize target system.

[Action by User]

Make sure connection with target system.
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E0400014 [Message] Failed to start the real time monitoring.

Workbench6 detected TSCAP voltage failure on your target board.
Make sure the followings.

- Make sure power supply circuit on your target board.

- Make sure CTSUSOQ resister setting in your firmware program.
[Explanation] Workbench6 failed to start the real time monitoring.

[Action by User] Make sure the followings.
- Make sure power supply circuit on your target board.
- Make sure CTSUSOOQO resister setting in your firmware program.

E0400015 [Message] Serial port baudrate is out of range.
Sets serial port baudrate in the range from 1 to 2147483647.
[Explanation] Serial port baudrate is out of range.

[Action by User] Sets serial port baudrate in the range from 1 to 2147483647.
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Table 3-3 Information

M0000001 [Message]

One or more e2 studio are already running. Close all.

[Explanation]

e2 studio already starts.

[Action by User]

Close e2 studio.

M0000002 [Message]

The dialog (child window) is opens in CS+. Close all dialogs in CS+.

[Explanation]

Dialog window displays on CS+. The dialog is, for example,
One-point-dialog or message dialog.

[Action by User]

Close all dialog on CS+.

M0000003 [Message]

Press [OK] after e2 studio opens its workbench window.

Workbench6 may fail to connect with e2 studio if you press [OK] before
opening e2 studio's workbench window.

If Workbench6 failed to connect with e2 studio, close Workbench6 & e2
studio and try again.

[Explanation]

These are notes when connecting workbench and e2 studio.

[Action by User]

Follow the guide.

M0000004 [Message]

First step guide modified your project by following your operation

[Explanation]

Save changes.

[Action by User]

M0000005 [Message]

This project cannot be resumed in Workbench6.
Path : <Project path>

[Explanation]

Specify the project that cannot be resume.

[Action by User]

M0000006 [Message]

This project settings is returned to original state.
Press [OK] after close e2studio.

[Explanation]

Discard changes.

[Action by User]

Close e2 studio and press [OK] button.

M0000007 [Message]

The measurement cycle of all cap touch buttons, the wheels and/or
the sliders depends on the sum measurement periods by CTSU.
When the sum of measurement periods is less than 20mSEC,

the measurement cycle becomes about 20mSEC.

The measurement cycle is added 2mSEC each if the sum of
measurement periods is more than 20mSEC.

For example, the sum is 21mSEC, the cycle becomes 22mSEC.
The sum is 43mSEC, the cycle becomes 44mSEC.

[Explanation]

This is the description about the measurement time.

[Action by User]

M0000008 [Message]

Number of characters is 8.

[Explanation]

A label component is a string of up to 8 characters.

[Action by User]

M0000009 [Message]

Select PLL circuit when you use USB function.

[Explanation]

This is the note when using USB function.

[Action by User]

Follow the guide.
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M0000010 [Message]

Supporting Emulator is the followings:
E1l, E2 emulator Lite

[Explanation]

This is the description about the supporting Emulator.

[Action by User]

Use these supporting Emulator.

M0000011 [Message]

Drug & drop each touch button and select TS number with. You can
also order Wheel & Slider's numbers of electrodes.

[Explanation]

This is the description how to set touch interface.

[Action by User]

Follow the guide.

M0000012 [Message]

Folder is named automatically as follows format;
TouchAPl_YYYYMMDDhhmmss

YYYY: Years
MM: Month
DD: Day

hh: Hour
mm: Minute
ss: Second

[Explanation]

This is the description about the project folder name.

[Action by User]

M0000013 [Message]

Do not touch electrodes whilst Workbench is calculating offset.

[Explanation]

Because Workbench cannot obtain a correct tuning result, do not touch
electrodes.

[Action by User]

Follow the guide.

M0000014 [Message]

Check your board or retry tuning process when check box is ON
because the tuning might fail. Press [Next] to update the source code.

[Explanation]

The result of touch sensor automatic tuning is reflected in the source
code.

[Action by User]

Follow the guide.

M0000015 [Message]

Press [Next] to continue or [Cancel] to quit this wizard.

[Explanation]

[Action by User]

Follow the guide.

M0000016 [Message]

Press [Finish] to quit this wizard.

[Explanation]

This guide means the completion of the touch sensor automatic tuning.

[Action by User]

Follow the guide.

M0000017 [Message]

Press [Retry] If you failed to measure by touching an electrode or
moving your board when Workbench measured the parasitic
capacitance.

[Explanation]

This is the description about the retry.

[Action by User]

Follow the guide.

M0000018 [Message]

First step guide cannot enable to USB-serial port on <Part No.> because SCI Pin
Configuration and Touch Pin shares same pin. To use USB-serial port function
on <Part No.> you must implement USB-serial port function to TouchAPI
generated by First step guide, using "Project generated by Workbench6
Integration Guide" as reference.

[Explanation]

[Action by User]

Follow the guide.

M0400001 [Message]

This function is unavailable.

[Explanation]

This function is unavailable.

[Action by User]
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MO0400002 [Message] Press [OK] after e2 studio opens its workbench window.

Workbench6 may fail to connect with e2 studio if you press [OK] before
opening e2 studio's workbench window.

If Workbench6 failed to connect with e2 studio, close Workbench6é & e2
studio and try again.

[Explanation] These are notes when connecting workbench and e2 studio.
[Action by User] Follow the guide.

MO0400003 [Message] Please Terminate e2 studio.
[Explanation] Terminate e2 studio.

[Action by User] Follow the guide.
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3.4 Choices

Table 3-4 Choices

Q0000001 [Message] The touch detection method is changed.
Do you want to remove created touch interfaces?
[Explanation] Confirmation message when the touch detection method changed.
[Action by User] If there is no problem, please continue with the process.
Q0000002 [Message] The MCU select is changed.
Do you want to remove created touch interfaces?
[Explanation] Confirmation message when the MCU select changed.
[Action by User] If there is no problem, please continue with the process.
Q0000003 [Message] For switching the target project, close the project <current project
name>,
Do you want to save the project <current project name> ?
[Explanation] Confirmation message when the target project select changed.
[Action by User] If there is no problem, please continue with the process.
Q0000004 [Message] Do you want to delete the touch interface?
[Explanation] Confirmation message when the touch interface deleted.
[Action by User] If there is no problem, please continue with the process.
Q0000005 [Message] Do you want to exit First step guide?
[Explanation] Confirm messege when exit First step guide.
[Action by User] When you want to exit First step guide, select [Yes].
Q0400001 [Message] Do you want to write Burst monitor log file ?

[Explanation]

[Action by User]

When you want to write Burst monitor log file, select [Yes].
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3.5 Warnings
Table 3-5 Warnings
W0000001 [Message] <XXX> is not installed.
After you closed First step guide and Workbench, install <XXX>.
[Explanation] Supported IDE are not installed to your PC.
[Action by User] Exit First step guide and Workbench6 and install IDE to your PC.
W0000002 [Message] First step guide does not recognize supported Emulator in your PC.
[Explanation] Emulator is not connected to your PC.
[Action by User] Connect Emulator to your PC via USB cable.
W0000003 [Message] Specify at least one Tx.
[Explanation] There is no Tx in Matrix.
[Action by User] Setup Tx in Matrix more than one.
W0000004 [Message] Specify at least one Rx.
[Explanation] There is no Rx in Matrix.
[Action by User] Setup Rx in Matrix more than one.
W0000005 [Message] Assign the channel to all <[Slider/Wheel]> TS.
[Explanation] There is no TS in <[Slider/Wheel]>.
[Action by User] Setup TS in <[Slider/Wheel]> more than one.
W0000006 [Message] Do not set the same channel to multiple <[Slider/Wheel]> TS.
[Explanation] There is same TS in <[Slider/Wheel]>.
[Action by User] Setup different TS in <[Slider/Wheel]>.
W0000007 [Message] Create at least one touch interface.
[Explanation] There is no Touch interface.
[Action by User] Setup Touch interface more than one.
W0000008 [Message] More than 8 sliders have been created. Create 8 or less sliders.
[Explanation] Sliders in Canvas is more than eight.
[Action by User] Supporting the number of Slider is eight.
W0000009 [Message] More than 8 wheels have been created. Create 8 or less wheels.
[Explanation] Wheel in Canvas is more than eight.
[Action by User] Supporting the number of Wheel is eight.
W0000010 [Message] There is one or more touch interfaces that channel is not assigned.
Assign the channel to all touch interfaces.
[Explanation] There are Touch interfaces that is not allocated to TS in Canvas.
[Action by User] Allocate all Touch interfaces in Canvas to TS.
W0000011 [Message] There is one or more channels that are assigned more than one touch
interface. Resolve the conflict.
[Explanation] There is a TS that is allocated to Touch interfaces more than one.
[Action by User] Do not allocate a TS to Touch interfaces more than one.
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W0000012 [Message] More than N matrices has been created. Create N or less matrices.

[Explanation] Matrices in Canvas are more than N.

[Action by User] The maximum number of Matrices which you can place is N. N is the half
of the number of touch sensors in touch MCU which you selected. If N is
over eight, the maximum number of Matrices is eight.

W0000013 [Message] Enable at least one touch button.

[Explanation] There is no Matrix in Canvas.

[Action by User] Setup Matrix more than one.

W0000014 [Message] More than 64 touch buttons has been created. Create 64 or less touch
buttons.

[Explanation] The number of matrix button is over 64.

[Action by User] Supporting number of Matrix button is 64.

W0000015 [Message] Select at least one of Self capacitance method check box and Mutual
capacitance method check box.

[Explanation] Touch sensor detection method is not selected.

[Action by User] Select “Self capacitance method” or “Mutual capacitance method” or the
both.

W0000016 [Message] Some <[TS / Key]> is not possible to auto tuning for reasons of TSCAP
voltage error. Please check and review the design of the board.

[Explanation] Workbench detects TSCAP voltage failure from your target system.

[Action by User] Confirm your target system.

W0000017 [Message] Some <[TS / Key]> is not possible to auto tuning for reasons of Sensor
counter overflow error. Please check and review the design of the board.

[Explanation] Workbench detects Overflow of sensor counter from your target system.

[Action by User] Confirm your target system.

W0000018 [Message] Some <[TS / Key]> is not possible to auto tuning for reasons of small
parasitic capacitance. Please check and review the design of the board.

[Explanation] Workbench failed to tuning some TS for reason of little parasitic
capacitance.

[Action by User] Confirm your target system.

W0000019 [Message] Because the parasitic capacitance of the sensor that composes the
<[slider / wheel]> is different, the measurement frequency is greatly
different. Therefore, accuracy cannot be kept. Please reexamine the
substrate design.

[Explanation] Parasitic capacitance of TS composing Slider or Wheel is very different.

[Action by User] Confirm your target system.

W0000020 [Message] There is an Overflow flag.

[Explanation] Workbench detects Overflow of sensor counter from your target system.

[Action by User] Confirm your target system.

W0000021 [Message] Can not expand

[Explanation]

The result of touch sensor automatic tuning does not meet the
magnification conditions.

[Action by User]

Retry sensitivity tuning.
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W0300001 [Message] Searching failure.
Keyword input field is blank.
[Explanation] String is not entered, started a keyword search.
[Action by User] Enter a keyword in the search when the keyword input field.
W0300002 [Message] Searching failure.
The number of "(" or ")" is wrong.
[Explanation] Not paired () is entered, started a keyword search.
[Action by User] Enter so that the keyword input field () is a pair.
W0300003 [Message] Searching failure.
Search keyword is not right.
[Explanation] NOT search keyword only been input, started a keyword search.
[Action by User] Enter the keyword other than NOT search.
W0300004 [Message] Pdf viewer failure.
Failed to open the pdf file with the use of "Acrobat/Adobe Reader".
[Explanation] Acrobat and Adobe Reader does not exist.
[Action by User] Install the Acrobat or Adobe Reader.
W0300005 [Message] Pdf viewer failure.
Failed to open the pdf file with the use of pdf viewer.
[Explanation] For op(_ening a document, there is no application that supports pdf
extension.
[Action by User] Install the Pdf viewer.
W0400001 [Message] CS+ is not installed on your PC. Install following CS+-related tools.
- CS+for CC
- CS+ for CA,CX
- CS+ Utilities
[Explanation] Workbench6 cannot find CS+ on your PC.
[Action by User] Install following CS+-related tools on your PC.
- CS+ for CC
- CS+ for CA,CX
- CS+ Utilities
W0400002 [Message] e2 studio is not installed on your PC.
[Explanation] Workbench6 cannot find e2 studio on your PC.
[Action by User] Install e2 studio on your PC.
W0400003 [Message] Workbench6 already connects to Touch API on your target board.
[Explanation] Workbench6 already connects to your target board.
[Action by User] Workbench6 is accessible with one target board.
If you want to use another target board, disconnect the connected target
board and connect another target board.
W0400004 [Message] Stop the monitor before disconnection from target system.

[Explanation]

Workbench6 cannot disconnect from your target board because of real
time monitor.

[Action by User]

Stop real time monitor and disconnect from target board.
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W0400005 [Message] Stop Touch log play before connecting to your target board.
[Explanation] Workbench6 cannot connect to your target board because of Touch log
playing.
[Action by User] Stop Touch log playing.
W0400006 [Message] Touch log play is in progress.\n
Stop Touch log play.
[Explanation] Workbench6 cannot start real time monitor because of Touch log
playing.
[Action by User] Stop Touch log playing.
W0400007 [Message] Workbenché is already running.
[Explanation] Workbenché is already running.
[Action by User] You cannot start Workbench6 two or more.
W0400008 [Message] Touch sensor not found.
<Additional information>
[Explanation] Workbench6 cannot find specified touch sensor.
[Action by User] Make sure your target system and settings of TouchAPI.
W0400009 [Message] Workbench6 does not load Touch interface label information file
Retry after loading of Touch interface label information file
[Explanation] Workbench6 does not load touch interface label information.
[Action by User] Make sure touch label information file.
W0400010 [Message] This touch sensor is not enable.\r\n
Check your touch sensor board and the settings of TouchAPI.
[Explanation] Specified touch sensor is disabled.
[Action by User] Make sure your target system and settings of TouchAPI.
W0400011 [Message] There is no slider which you choice.
[Explanation] Workbench6 cannot find specified slider.
[Action by User] Make sure your target system and settings of TouchAPI.
W0400012 [Message] There is no wheel which you choice.
[Explanation] Workbench6 cannot find specified wheel.
[Action by User] Make sure your target system and settings of TouchAPI.
W0400013 [Message] Cannot find folder
[Explanation] Workbench6 cannot find specified folder.
[Action by User] Make sure specified folder.
W0400014 [Message] Cannot find file
[Explanation] Workbench6 cannot find specified file.
[Action by User] Make sure specified file.
W0400015 [Message] Difference value exceeds the maximum limit.
[Explanation] Difference value displaying in graph exceeds the maximum limit.
[Action by User] Change the maximum limit of difference value.
W0400016 [Message] Stop real time monitor before starting Touch log play.

[Explanation]

Workbench6 cannot play Touch log because of real time monitor.

[Action by User]

Stop real time monitor.
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4. FAQ

4.1 Message “Could not load or assembly ‘ISWrapper.dll’ or one of its dependencies”
is displayed
Install Visual C++ 2012 Run-time library for 32 bit to your PC. Even if you use 64 bit OS, you must
install the Visual studio run-time library for 32 bit.

Refer to [1.4.2 Run-time library] about Visual C++ 2012 Run-time library for 32 bit for detail.

4.2 Status monitor does not display the Reference value and the Touch determination
threshold value.

When TS is a part of slider or wheel, Status monitor does not display Touch determination
threshold value.

4.3 First step guide - Itis impossible to operate “Target board startup”

This occurs in cate of using e2 studio with E1 Emulator. The cause is as follows.
- Touch MCU does not match between TouchAPI and your target system.

- Power supply setting of your target system is not correct.

In this case, “Target board startup” of First step guide repeats blinking an icon that is side of
“Firmware download completed” and it is impossible to operate “Target board startup”. Close e2
studio and you operate “Target board startup” of First step guide.

Retry First step guide after checking Touch MCU of TouchAPI and your target system and Power
supply settings.

4.4 \Workbench6 cannot start CS+

When CS+ is started by First step guide — Target board startup cannot start CS+ or the Menu bar
on the Main window [Connection] — [CS+ connection], the cause is as follows.
Visual C++ 2012 Run-time library for 32 bit is not installed.

Refer to [1.4.2 Run-time library] about Visual C++ 2012 Run-time library for 32 bit for detail.
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5. Note

5.1 Power supply setting of target system

Please use Workbench6 according to Power supply settings of your target system. Power supply
settings of TouchAPI project made by First step guide is as follows.

- CS+
Power target from the emulator. (MAX 200mA): No

- e2studio

Power Target From The Emulator (MAX 200mA): No

5.2 Touch MCU selection

Please select Touch MCU in “Select MCU” of First step guide according to the Touch MCU on your
target system.

5.3 Caution in use of CS+

When “CS+ with E1 Emulator” is not displayed in “Select the connecting method with your board”
of First step guide, it is regarded that CS+ is not installed corrector. Please refer to [1.4.1 Supported
Integrated Development Environment] for detail.
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5.4 Caution in use of e2 studio
5.4.1 Multiple installation of e2 studio
When e2 studio is installed more the one, Workbench6 starts e2 studio according to the order of

install information in Window registry. Therefore, Workbench6 starts e2 studio that user intended. It
1s recommended that one e2 studio is installed on your PC.

5.4.2 Using e2 studio after First step guide is finished

When you select a menu [Connection] — [e2 studio connection] after the finish of First step guide
using e2 studio, Workbench6 cannot connect e2 studio after closing e2 studio. Therefore, Workbench6
requests to user the closing e2 studio.
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6. Appendix
6.1 Glossary

This section defines terms used in this document.

1) TS

This refers capacitive touch detection pins (touch pins).

(2) Context menu

This refers to the menu that appears when you push the right button of the mouse or other
pointing devices in a window, over an icon, or other object on the screen. The menu displays a list of
operations currently available for the object you clicked.

The following is context menu on Status monitor.

& Workbench

Connection  View  Capacitive touch  Tools  Window

MA@ YE=E T o vax

TS select 3

Display 3 |

Mumerical value

Label... Zoom in

Zoom out
Setup...

Up
Close Down

Figure 6-1 Context menu on Status monitor

(3) Shortcut key

This refers to function that operates by keyboard.

6.2 Supporting C/C++ Compiler Package

C/C++ compiler package that we checked operation with Workbench6 are as follows.

Table 6-1 Supporting C/C++ Compiler Package

MCU Compiler Remarks
RX113 Group RX Family C/C++ Compiler Package
RX130 Group V2.02.00
RX231, RX230 Group

This table is latest information as of Jan 18, 2017.
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6.3 Contents of update TouchAPI

This section explains about the contents to update in TouchAPI from Parameters and Registers.

6.3.1“r_touch.h”

“r_touch.h” is updated or outputted by Parameters. When TouchAPI project is existed in the folder
“TouchAPI_YYYYMMDDhhmmss”, there is “r_touch.h” in the following.

TouchAPI YYYYMMDDhhmss¥Include¥Touch

Workbench6 updates the value of macro definition, the name of the macro definition is changed
according to touch sensor measurement method.

(1) Touch sensor measurement method is self-capacitance

Table 6-2 Macro definition to update in “r_touch.h” — Self capacitance

Macro definition Contents
SELF_DRIFT_ENABLE Defines the Drift correction is enabled or disabled.
SELF_DRIFT_FREQUENCY Defines the interval time of the Drift correction.

SELF_MSA Defines the Successive touch cancel is enabled or disabled.

SELF_TOUCH_ON Defines the initial value of the Continuous agreement touch determination.

SELF_TOUCH_OFF Defines the initial value of the Continuous agreement non-touch
determination.

SELF_TSxx_THR Defines the initial value of the Touch determination threshold value.

SELF_TSxx_HYS Defines the initial value of the Hysteresis value.

SLIDERn_RESOLUTION Defines the initial value of the Slider resolution.

SLIDERn_THRESHOLD Defines the initial value of the Slider threshold.

WHEELNn_RESOLUTION Defines the initial value of the Wheel resolution.

WHEELn_THRESHOLD Defines the initial value of the Wheel threshold.

- “xx” shows the number of TS.
- “n” shows the number of Slider and Wheel.
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(2) Touch sensor measurement method is mutual capacitance

Table 6-3 Macro definition to update in “r_touch.h” — Mutual capacitance

Macro definition

Contents

MUTUALNn_DRIFT_ENABLE

Defines the Drift correction is enabled or disabled.

MUTUALNn_DRIFT_FREQUENCY

Defines the interval time of the Drift correction.

MUTUALNn_MSA

Defines the Successive touch cancel is enabled or disabled.

MUTUALNn_TOUCH_ON

Defines the initial value of the Continuous agreement touch determination.

MUTUALn_TOUCH_OFF

Defines the initial value of the Continuous agreement non-touch

determination.

MUTUALNn_KEYxx_THR

Defines the initial value of the Touch determination threshold value.

MUTUALN_KEYxx_HYS

Defines the initial value of the Hysteresis value.

- “xx” shows the number of TS.

- “n” shows the number of Slider and Wheel.

6.3.2 “r_ctsu.h”

“r_ctsu.h” is updated or outputted by Registers. When TouchAPI project is existed in the folder
“TouchAPI_YYYYMMDDhhmmss”, there is “r_ctsu.h” in the following.

TouchAPI_YYYYMMDDhhmss¥Include¥CTSU

Workbench6 updates the value of macro definition, the name of the macro definition is changed
according to touch sensor measurement method.

(1) Touch sensor measurement method is self-capacitance

Table 6-4 Macro definition to update in “r_ctsu.h” — Self capacitance

Macro definition

Contents

SELF_CTSUATUNE1

Defines the initial value of CTSUCR1 - CTSUATUNEL.

SELF_CTSUPRRATIO

Defines the initial value of CTSUSDPRS — CTSUPRRATIO.

SELF_CTSUPRMODE

Defines the initial value of CTSUSDPRS — CTSUPRMODE.

SELF_CTSUSOFF

Defines the initial value of CTSUSDPRS — CTSUOSFF.

CTSUSSDIV_TSxx

Defines the initial value of CTSUSSC - CTSUSSDIV.

CTSUSO_TSxx

Defines the initial value of CTSUSOO0 — CTSUSO.

CTSUSNUM_TSxx

Defines the initial value of CTSUSOO0O — CTSUSNUM.

CTSURICOA_TSxx

Defines the initial value of CTSUSO1 — CTSURICOA.

CTSUSDPA_TSxx

Defines the initial value of CTSUSO1 — CTSUSDPA.

CTSUICOG_TSxx

Defines the initial value of CTSUSO1 — CTSUICOG.

- “xx” shows the number of Matrix key.

- “n” shows the number of Matrix.
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(2) Touch sensor measurement method is mutual capacitance

Table 6-5 Macro definition to update in “r_ctsu.h” — Mutual capacitance

Macro definition

Contents

MUTUALn_CTSUATUNE1

Defines the initial value of CTSUCR1 - CTSUATUNEL.

MUTUALNn_CTSUPRRATIO

Defines the initial value of CTSUSDPRS — CTSUPRRATIO.

MUTUALn_CTSUPRMODE

Defines the initial value of CTSUSDPRS — CTSUPRMODE.

MUTUALNn_CTSUSOFF

Defines the initial value of CTSUSDPRS — CTSUOSFF.

CTSUSSDIV_MUTUALN_KEYxx

Defines the initial value of CTSUSSC - CTSUSSDIV.

CTSUSO_MUTUALN_KEYxx

Defines the initial value of CTSUSOO0 — CTSUSO.

CTSUSNUM_MUTUALN_KEYxx

Defines the initial value of CTSUSOO0 — CTSUSNUM.

CTSURICOA_MUTUALN_KEYxx

Defines the initial value of CTSUSO1 — CTSURICOA.

CTSUSDPA_MUTUALN_KEYxx

Defines the initial value of CTSUSO1 — CTSUSDPA.

CTSUICOG_MUTUALN_KEYxx

Defines the initial value of CTSUSO1 — CTSUICOG.

- "xx” shows the number of Matrix key.

- “n” shows the number of Matrix.
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