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Notice

All information included in this document is current as of the date this document is issued. Such
information, however, is subject to change without any prior notice. Before purchasing or using
any Renesas Electronics products listed herein, please confirm the latest product information with
a Renesas Electronics sales office. Also, please pay regular and careful attention to additional
and different information to be disclosed by Renesas Electronics such as that disclosed through
our website.

Renesas Electronics does not assume any liability for infringement of patents, copyrights, or other
intellectual property rights of third parties by or arising from the use of Renesas Electronics
products or technical information described in this document. No license, express, implied or
otherwise, is granted hereby under any patents, copyrights or other intellectual property rights of
Renesas Electronics or others.

You should not alter, modify, copy, or otherwise misappropriate any Renesas Electronics product,
whether in whole or in part.

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 of these circuits, software, and information in the design of your
equipment. Renesas Electronics assumes no responsibility for any losses incurred by you or
third parties arising from the use of these circuits, software, or information.

When exporting the products or technology described in this document, you should comply with
the applicable export control laws and regulations and follow the procedures required by such
laws and regulations. You should not use Renesas Electronics products or the technology
described in this document for any purpose relating to military applications or use by the military,
including but not limited to the development of weapons of mass destruction. Renesas
Electronics products and technology may 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.

Renesas Electronics has used reasonable care in preparing the information included in this
document, but Renesas Electronics does not warrant that such information is error free. Renesas
Electronics assumes no liability whatsoever for any damages incurred by you resulting from
errors in or omissions from the information included herein.

Renesas Electronics products are classified according to the following three quality grades:
“Standard”, “High Quality”, and “Specific”. The recommended applications for each Renesas
Electronics product depends on the product’s quality grade, as indicated below. You must check
the quality grade of each Renesas Electronics product before using it in a particular application.
You may not use any Renesas Electronics product for any application categorized as “Specific”
without the prior written consent of Renesas Electronics. Further, you may not use any Renesas
Electronics product for any application for which it is not intended without the prior written consent
of Renesas Electronics. Renesas Electronics shall not be in any way liable for any damages or
losses incurred by you or third parties arising from the use of any Renesas Electronics product for
an application categorized as “Specific” or for which the product is not intended where you have
failed to obtain the prior written consent of Renesas Electronics.
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The quality grade of each Renesas Electronics product is “Standard” unless otherwise expressly
specified in a Renesas Electronics data sheets or data books, etc.

“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.

“High Quality”: Transportation equipment (automobiles, trains, ships, etc.); traffic control
systems; anti-disaster systems; anti- crime systems; safety equipment; and
medical equipment not specifically designed for life support.

“Specific”: Aircraft; aerospace equipment; submersible repeaters; nuclear reactor control
systems;medical equipment or systems for life support (e.g. artificial life support
devices or systems), surgical implantations, or healthcare intervention (e.g.
excision, etc.), and any other applications or purposes that pose a direct threat to
human life.

You should use the Renesas Electronics products described in this document within the range
specified by Renesas Electronics, especially with respect to the maximum rating, operating
supply voltage range, movement power voltage range, heat radiation characteristics, installation
and other product characteristics. Renesas Electronics shall have no liability for malfunctions or
damages arising out of the use of Renesas Electronics products beyond such specified ranges.

Although Renesas Electronics endeavors to improve the quality and reliability of its 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 be sure to implement safety measures to
guard them against the possibility of physical injury, and injury or damage caused by fire in the
event of the failure of a Renesas Electronics product, such as safety design for hardware and
software including but not limited to redundancy, fire control and malfunction prevention,
appropriate treatment for aging degradation or any other appropriate measures. Because the
evaluation of microcomputer software alone is very difficult, please evaluate the safety of the final
products or system manufactured by you.

Please contact a Renesas Electronics sales office for details as to environmental matters such as
the environmental compatibility of each Renesas Electronics product. Please use Renesas
Electronics products in compliance with all applicable laws and regulations that regulate the
inclusion or use of controlled substances, including without limitation, the EU RoHS Directive.
Renesas Electronics assumes no liability for damages or losses occurring as a result of your
noncompliance with applicable laws and regulations.

This document may not be reproduced or duplicated, in any form, in whole or in part, without prior
written consent of Renesas Electronics.

Please contact a Renesas Electronics sales office if you have any questions regarding the
information contained in this document or Renesas Electronics products, or if you have any other
inquiries.
(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.
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General Precautions in the Handling of MPU/MCU Prod  ucts

The following usage notes are applicable to all MPU/MCU products from Renesas. For detailed usage
notes on the products covered by this manual, refer to the relevant sections of the manual. If the
descriptions under General Precautions in the Handling of MPU/MCU Products and in the body of the
manual differ from each other, the description in the body of the manual takes precedence.

Handling of Unused Pins
Handle unused pins in accord with the directions given under Handling of Unused
Pins in the manual.

The input pins of CMOS products are generally in the high-impedance state. In operation with an
unused pin in the open-circuit state, extra electromagnetic noise is induced in the vicinity of LSI, an
associated shoot-through current flows internally, and malfunctions occur due to the false recognition of
the pin state as an input signal become possible. Unused pins should be handled as described under
Handling of Unused Pins in the manual.

Processing at Power-on
The state of the product is undefined at the moment when power is supplied.

The states of internal circuits in the LSI are indeterminate and the states of register settings and pins
are undefined at the moment when power is supplied.

In a finished product where the reset signal is applied to the external reset pin, the states of pins are not
guaranteed from the moment when power is supplied until the reset process is completed.

In a similar way, the states of pins in a product that is reset by an on-chip power-on reset function are
not guaranteed from the moment when power is supplied until the power reaches the level at which
resetting has been specified.

Prohibition of Access to Reserved Addresses
Access to reserved addresses is prohibited.

The reserved addresses are provided for the possible future expansion of functions. Do not access
these addresses; the correct operation of LSl is not guaranteed if they are accessed.

Clock Signals
After applying a reset, only release the reset line after the operating clock signal
has become stable. When switching the clock signal during program execution,
wait until the target clock signal has stabilized.

When the clock signal is generated with an external resonator (or from an external oscillator) during a
reset, ensure that the reset line is only released after full stabilization of the clock signal. Moreover,
when switching to a clock signal produced with an external resonator (or by an external oscillator) while
program execution is in progress, wait until the target clock signal is stable.

Differences between Products
Before changing from one product to another, i.e. to one with a different part
number, confirm that the change will not lead to problems.

The characteristics of MPU/MCU in the same group but having different part numbers may differ
because of the differences in internal memory capacity and layout pattern. When changing to products
of different part numbers, implement a system-evaluation test for each of the products.
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Regional Information

Some information contained in this document may vary from country to country. Before using any
Renesas Electronics product in your application, please contact the Renesas Electronics office in your
country to obtain a list of authorized representatives and distributors. They will verify:

« Device availability

* Ordering information

* Product release schedule

» Availability of related technical literature

» Development environment specifications (for example, specifications for third-
party tools and components, host computers, power plugs, AC supply voltages,
and so forth)

» Network requirements

In addition, trademarks, registered trademarks, export restrictions, and other legal issues may also vary
from country to country.

Visit
http://www.renesas.com

to get in contact with your regional representatives and distributors.
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Preface

Readers This manual is intended for users who want to understand the functions of the
concerned microcontrollers.
Purpose  This manual presents the hardware manual for the concerned microcontrollers.

Organisation  This system specification describes the following sections:

Pin function
CPU function
Internal peripheral function

Module instances  These microcontrollers may contain several instances of a dedicated module.
In general the different instances of such modules are identified by the index “n”,
where “n” counts from 0 to the number of instances minus one.

Legend Symbols and notation are used as follows:

Left is high order column, right is

Weight in data notation: o arekar selmn

xxx (pin or signal name is over-
scored) or
/xxx (slash before signal name) or
XXX

Active low notation:

High order at high stage and low

Memory map address: order at low stage

Note Additional remark or tip

Caution  Item deserving extra attention

Numeric notation  Binary: XXXX Or XXXB
Decimal: XXXX
Hexadecimal XXXXH or Ox Xxxx

Numeric prefixes  representing powers of 2 (address space, memory capacity):
K (kilo): 21° = 1024
M (mega): 220 = 10242 = 1,048,576
G (giga): 230 =1024%=1,073,741,824
Register contents X, x = don’t care

Diagrams  Block diagrams do not necessarily show the exact wiring in hardware but the
functional structure. Timing diagrams are for functional explanation purposes
only, without any relevance to the real hardware implementation.
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YRL78IOLINKMAX

How to Use This Manual

Purpose and Target Readers

This manual is designed to provide the user withraterstanding of the hardware functions and étedtr
characteristics of the MCU. It is intended for sdesigning application systems incorporating tf&UMA basic
knowledge of electric circuits, logical circuits)daMCUs is necessary in order to use this manuded. mhianual
comprises an overview of the product; descriptioithe CPU, system control functions, peripheraktions, and
electrical characteristics; and usage notes.

Particular attention should be paid to the precaatiy notes when using the manual. These notes wdthin the
body of the text, at the end of each section, artié Usage Notes section.

The revision history summarizes the locations wisiens and additions. It does not list all revioRefer to the
text of the manual for details.

The following documents apply to the xxx/xx Grobfake sure to refer to the latest versions of tliesmiments.
The newest versions of the documents listed magbleined from the Renesas Electronics Web site.

Document Type

Description

Document Title

Document No.

Data Sheet

Hardware overview and
electrical characteristics

XXX/xx Group
Datasheet

RO1DSXXXXEJIxXXXX

User's manual for
Hardware

Hardware specifications
(pin assignments, memory
maps, peripheral function
specifications, electrical
characteristics, timing
charts) and operation
description.

Note: Refer to the
application notes for details
on using peripheral
functions.

Xxx/xx User’s
manual for
Hardware

This User’'s manual

User’s manual for
Software

Description of CPU
instruction set

XXX/XX Series

User’s manual for
Software

RO1USXXXXEJIXXXX

Application Note

Information on using
peripheral functions and
application examples.

Sample programs.

Information on writing
programs in assembly
language and C.

Available from Renesas Electronics Web

site.

Renesas

Technical Update Product specifications, updates on documents, etc.

Notation of Numbers and Symbols

R0O1UH0514EGO0000, Rev. 1.00
Tutorial Manual
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YRL78IOLINKMAX

Register Notation
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YRL78IOLINKMAX

List of Abbreviations and Acronyms

Abbreviation Full Form
ACIA Asynchronous Communication Interface Adapter
bps bits per second
CRC Cyclic Redundancy Check
DMA Direct Memory Access
DMAC Direct Memory Access Controller
GSM Global System for Mobile Communications
Hi-Z High Impedance
IEBus Inter EQuipment Bus
1/0 Input/Output
IrDA Infrared Data Association
LSB Least Significant Bit
MSB Most Significant Bit
NC Non-Connect
PLL Phase Locked Loop
PWM Pulse Width Modulation
SFR Special Function Register
SIM Subscriber Identity Module
UART Universal Asynchronous Receiver/Transmitter
I0DD IO-Link Device Description file

All trademarks and registered trademarks are the property of their respective
owners.
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YRL78IOLINKMAX
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YRL78IOLINKMAX Overview

1.0Overview

The YRL78IOLINKMAX is an evaluation platform for small scale |O-Lisdnsor system based on the Renesas
RL78/G1A microcontroller, and the Maxim IntegratdéX41821 10-Link Device transceiver.

An 10-Link Master not included in the kit is necapsto use this kit. In this manual, a TMG USB @ Link
Master is used to explain the operation of YRR 78I OLINKMAX.

This manual provides information on how to useXRe78I OLINKMAX with the Demo Sample Device pre-
programmed in the microcontroller at shipment

This demo exhibits all the sensor features availabl the platform.

IODDs (I0-Link Device Description) are provided fionportation and integration of théRL 78I OLINKMAX into
the 10-Link Device tool.

An 10DD file version 1.1 is provided as well asexsion 1.0.1 for older 10-Link Master systems. B&ase the
appropriate 10DD for your system.

i Sensors
m I0-Link, M12 Interface Definition m LEDs Display _

1 o 24y Red Digital out. (M12 Pin-2) Red, green, blue (RGB)
-Li in- —— Ambient light (clear

2 1o - Amber C/Q 10-Link (M12 Pin-4) ght (clear)

Green Power Good Temperature sensor
3 145 ov

Ambient infrared
4 Q Switching signal DI, DO{SIO)
c Coded switching (COM1, COM2, COM3) Adapter/User interface
On-chip debugging/programming

Standard 12-bit ADC
High accuracy 12-bit ADC

Serial Interfaces (SPI/I2C)
Power supply (VDD/GND)

High-speed system dock

18.432MHz en-board Oscillator

TO0-Link PHY: MAX14821EWA+ (2.5x2.5 25-pin WLP)

10-Link Specification v.1.0 and v.1.1 compliant

Supports COM1, COM2, and COM3 Data Rates
100mA Specified C/Q Qutput Drive
Auxiliary 24V, 100mA Digital Qutput

5V and 3.3V Linear Regulators

Figure 1-1 YRL78IOLINKMAX board Components

1.1 LED Indicators, D5, D6

RL78/G1A: R5F10ESBEALA (3x3 25-pin LGA)

16-bit CISC 410DMIPS True Low Power core

Up to 32MHz (+/- 1%) on-chip Oscillator

— Flash/Ram/Data flash: 64K/4K/4K (byte)
16-bit Timers: 8 channels
12-bit ADC: up to 13 channels

Multiplier and divider/multiply accumulator

LEDs D5, D6, are indicating the communication stadn the M12 Pin4 and Pin2 respectively.

Table 1-1 LED indications

PHY
LED Colour Function - -
connection Pin
D5 Amber M12 Pin4 10-Link Channel communication signalling C/Q B1
D6 Red M12 Pin2 Digital Input/output communication signalling DI/DO E1/D1
RO1UHO0514EGO0000, Rev. 1.00 REN ESNS 11
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YRL78IOLINKMAX Installation

2.Installation

2.1 Getting Started

The downloadable Starter kit Installer shows thHi¥ang directory structure:

Table 2-1. YRL78IOLINKMAX Downloadable Starter Kit Installer contents

YRL78IOLINKMAX Description
acroread Acrobat Reader for Windows OS
Demo Sample Device Demo Firmware and 10DD files
Doc Datasheets, Manuals, Stack License, board Schematics
IAR IAR Embedded Workbench for RL78
Quick Start Guide YRL78IOLINKMAX quick start guide

Renesas Flash Programmer | Flash Programmer for RL78/G1A

SampleProgram Sample project for IAR and 10DD for the Starter Kit

e |O-Link Ambient light sensor demonstration Project

2.2 IODD Device Description Files Installation
The I0DD repository for the Demo sample Deviceoisated in the folder of the same name.

To install the IODD Device Description file for tMRL781OLINKMAX Demo sample, import the corresponding
XML file in your IO-Link device tool.

» |ODD file name: Renesas-YRL78IOLINKMAX-Sample-V2-P00612-10DD1.1.xml
For further details please refer to section 4.2.2

For the purpose of this demo the TMG USB 10-Linkdta has been used. The screenshots in the foljowin
sections are those of the TMG device tool softwaperating with the TMG Master device.

Once the Device tools software has been updatedRih78IOLINKMAX board can be controlled from the software
GUL.

Remark

If you do not have the TMG USB 10-Link Master, ayalr equipment does not support the IODD descripiile,
please refer to the “QuickStart Guide 10-Link Destack library” installed by the Starter kit Iriktg for a list of
indexes referring to the application’s process-adaiz parameters accessible throl@k.ink.
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YRL78IOLINKMAX Hardware setup

3.Hardware setup

e Connect the IO-Link Master to the host computere YRL78IOLINKMAX board should be now connected
to the Master via the M12 cable see Figure 3-1.

Note

There is no lighting for the sensor element andéens focuses to the object. Therefore the measureimeot
optimal and should be tested under easy conditligs.colour bars on a screen are good for denaticstr

USB/IO-Link Master

Host Machine

Q@ IO-Link

YRL78IOLINKMAX

Figure 3-1.YRL78IOLINKMAX Ambient light sensor demo setup

RO1UHO0514EG0000, Rev. 1.00 RENESAS 13
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YRL78IOLINKMAX Demo Sample Device

4.Demo Sample Device

4.1 Demo Features

The Renesas Demo Sample Device demonstrates asineadlesign for an IO-Link sensor based on compignat
Renesas, Maxim and software of TMG TE. As powddatures the sensor offers RGBC Colours, Ambigt li
compensation, Infra-red and ambient temperaturesaneeents, transmitted via the 10-Link process.data

For more details on the Maxim sensor MAX4008 caltas, please refer to the component datashetlied on
the host PC.

411 Commands

Using the parameterization feature in the IO-Lirdvige tool, the user can set intensity values, Wwin be used to
detect the presence of an object, a given ambgmtdondition, or colours.

When the measured ambient light is over the lietityy the user, the Red LED on the board will @Oh as a
visual indication.

The demo provides the user with the following exable commands:
e Teaching: four colours, Clear limit, Ambient Lightit, IR limit.
«  MAX4008 ADC parameter settings.
» Reset temperature values (min, max, avr).
» Reset to factory settings.

For further details on how to teach the sensorsgleafer to section 4.4.

4.1.2  Sample Device characteristics
The following tables displays the sample demo’satizristics.

Table 4-1 Sample Program Characteristics

Characteristics Description

Vendor ID 0x018C

Device ID 0x18C003

IODD V1.1 Renesas-YRL78IOLINKMAX-V2-20140612-I0DD1.1.xml
IODD V1.0.1 Renesas-YRL78IOLINKMAX-V2-20140612-10DD1.0.1.xml
I0-Link Version V1.1, compatible to V1.0

Software TE GmbH

SIO Mode supported | Yes

Can be configured (V_Pin2Mode) to show the Ambient Light switch point or be
controlled from the 10-Link master (e.g. controlled by the PLC).

Pin 2 If V_Pin2Mode is set to “Digital Output”, Pin 2 bit from the process output bits will
control state of Pin2. Pin2 function is available in SIO Mode and 10-Link Mode.
Pin 4 In SIO Mode Pin4 will show the IR switch point
RO1UH0514EG0000, Rev. 1.00 :{EN ESNS 14

Tutorial Manual



YRL78IOLINKMAX

Demo Sample Device

Table 4-2 |0-Link Mode — Process Data

Characteristics Description
Process Data:
Red 16Bit Value (14 significant)
Green 16Bit Value (14 significant)
Blue 16Bit Value (14 significant)
Color 1 detected
Color 2 detected
. Color 3 detected
Inputs (56 Bits) Switch Points : Color 4 detected
10-Link Mode Booleans Ambient Light above limit

(packed in 8 Bit)

IR above limit
Temperature above limit
PDout Bit (Pin 2) Mirror of the

output bit

with the teach com

can be set by the tool or PLC function block or taught

mand

Only active if Pin2Mode = “digital

Outputs (8 Bits) Pin2 output”
Table 4-3 Device specific parameters
Characteristics Parameter Description
Type
V_AMBPGA Read/Write (rw) | parameter for gain of the MAX4008 ADC
parameter for integration time of the
V_AMBTIM (rw) MAX4008 ADC

V_Temperature, V_TemperatureAVR,
V_TemperatureMIN,
V_TemperatureMAX

Read Only (ro)

temperature measurement

V_Temperature_Limit

(rw) switch

point setting

V_AMB_Clear, V_AMB_Red,

V_AMB_Green, V_AMB_BIlue, (ro) measurement values
V_AMB_IR, V_AMB_IRComp
- L (rw) can be set by the tool or PLC function
V_Clear_Limit, V_IR_Limit block or taught with the teach command
V_AMB_Red_Hpysteresis,
V_AMB_Green_Hysteresis, (rw) gives the +/- tolerance of detecting the
V_AMB_BIlue_Hysteresis taught colours
V_AMB_Red/Green/Blue_Valuel,2,3,4 teach values for colour switch points
(rw)
1,234
. configures Pin2 behaviour
V_Pin2Mode (rw) Controlled by process data output bit or
By Ambient Light switch point
RO1UHO0514EGO0000, Rev. 1.00 REN ESNS 15
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YRL78IOLINKMAX Demo Sample Device

4.2 Using YRL78IOLINKMAX Board Demo with TMG IO-Link Device Tool.

The 10-Link device tool can be used for the confidion of 10-Link Masters, setting and steeringgraeters as
well as the diagnosis of IO-Link devices.

The 10-Link Master initiates the communication, arnnels information from the board to the hostimrae. The
operator is able to see the information on the hathine via the installed 10-Link Device Tool.

42.1 Getting Started with the TMG Master
* Launch the IO-Link device Tool.

Once the tool is up and running, two panes careba B the GUI (Topology at the top left, and Gagabn the
right) see figure below.

@ 10-Link Device Tool V3 e
File  Options View Help
1 2 & ofine B =9 # + 17 4 Specizlist  « (@

f Taopology
Exit online connection
Online status Topology

Setup online connection

B |

Catalog
=5 FCnteifaces
=1 Vendor
. -6 TMG TE GmbH
Device catalog 1 TG LS8 10 Link Manter
5 10-Link Devices
=1 Vendor
=62 TMG TE GmbH
Sample Devices
@ Sample Device

Common field

—

Figure 4-1.10-Link Device Tool GUI
The topology pane shows the topology from the R€rfiaces to the I10-Link Devices.

The Catalog pane shows all the Devices installed thie tool.
On the symbol bar, two icons (setup/exit onlineremrtion) allow to set the 10-Link line status.
When the line is Online, the “Online status” symtdll blink green with the symbol “online”.

The common field is currently blank but it will gisy the description of the devices present inTibgology view.

RO1UHO0514EG0000, Rev. 1.00 :{EN ESNS 16
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YRL78IOLINKMAX

Demo Sample Device

4.2.2  Updating the 10-Link Device Catalog

Before theYRL78IOLINKMAX can be displayed in the device tool, the 10-Limkides catalog must be updated.

* Inthe menu bar select “Options” then “Import Devi@escription*.

@ I0-Link Device Tool V3

File | Options | View  Help

= Change Language

Change Login Status

User Management

| tmport Device Description

|| specialist  ~ | (B

Topology

Catalog

T B % Wendor

2198 TMG TE GmbH
1 THE USE 10-Link Master
23 10-Link-Devices
= Vendor
=8 Renesas Electronics Europe GmbH
= YRLTBIOLINKMAR
W Renesas YALTBIOLINKMAX SK [v2)
=@ TMG TE GmbH
= Sample Devices
g Sampls Device

—

>

Figure 4-2.Catalog update

A new window opens, in which you can browse yourt®@nd the Renesas-YRL78IOLINKMAX-sample-V2

IODD file.
% ™
@ 10-Link Device Tool V3 =8| B
e Impart Device Description m
= IE — - —
Cu -.!| . = Dema Sample Device » I0DD - | "v’| | Search 100D P |
Organize « New folder =~ O @
I0-Link ||brary Arrange by:  Folder =
10DD
Name = Date modified .
|£] Renesas-YRLTSIOLINKMAX-Sample-V2-20 1406 12-10DD L0, Lyl 06/08/2014 06:02 i
: et i " WMEInterfaces
| 2] Renesas-YRLTSIOLINKMAX-Sample-¥2-201406 12-I0DDL. Laanl 06/08/2014 05:56 B vendar
T2 TMG TE GmbH
o1 TMG USB 10-Link Master
BLirk-Devices
ht\p"endnr
@ Renesas Electronics Europe GmbH
E@ YRL7BIOLINKRAR
| e Renezas YRLZBIOLINKMAX SK [V2)
3 TMEG TE GmbH
E@ Sample Devices
.9 Sample Devi
i - ] . ample Device
File name:  Renesas-YRLTSIOLIMKMAX-Sampl + [IO Device Descnption {*-10DDL - |
[ Open |v] I Cancel |
\ b
Figure 4-3.Import Device Description
» Press the open button.
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4.2.3  Catalog Update Confirmation

A successful update shows the Renesas Electronicgp& GmbH vendor and thMRL78IOLINKMAX Sample (V2),
in the 10-Link Devices section of the catalog.

The TMG USB IO-Link Master can also be seen un@®e nterfaces” section of the catalog.

@ 10-Link Device Tool V3 =R
| File Options ~ View  Help |
= I SR Offline B |29 +2 + ¥ 4 ! | Specialist  ~ @ .:
Topalogy |
|
Catelog (]
= @ PCAnterfaces o

| &8 Vendor

= 03 TMG TE GrabH
: P 1 TMG USE 10-Link Master
562 10-Link-Devices
=2 Vendor
= @ Fenesas Electronics Ewope GmbH
YRL78IOLINKMAX Sample Devi @ Rt
i Renesas YRL7HOLINKMAS Sample [V2)
ampie vevice = % Renesas YRL7BIOLINEMAX 5K [v2)
=2 TMG TE GrbH
= @ Sample Devices
4 Sample Device

TMG I0-Link Master

Figure 4-4.YRL78IOLINKMAX in Device catalog
4.2.4 I0-Link Communication Set-up
» From the Catalog pane, drag and drop the TMG USRIt Master into the Topology pane.

» Left click on TMG USB I0-Link Master DE in the Tofmmy pane, and the 10-Link Master’s details can be
seen in the Common pane (left section of the GUI).

@ 10-Link Device Tool V3 [E=E
File  Options  View  Help
H| = % Offine %- g—? f; + ¥/ 3 || Specalist  ~ )]
Common | Manual Test Tapology
|t TMG USB I0-Link Master DE [COMS]
Hnen g ’ﬁ . ICOMe)
UNIVERSAL SERIAL BUS @ Drag and Drop
Device TMG USB [0-Link Master DE [COMB)
Catalog
Wersion 118 Wendor THG TE GmbH r _— =
Interface TMG USE 10-Link Master DE [COME) - l_Search fat interfaces

4 TMG TE GmbH

Connected Device

Name

Wandor

Drescription

Device ID
Vendor D

Delete Device

L1 TMB USB 10-Link Master
=192 10-Link-Devices
= Vendor
- Renesas Electionics Ewope GrbH
- 203 YRL7SIOUMEMAR
i L Renesas YRL7BIOLINKMAX Sample V2]
Renesas YRLTEIOLINKMAX SK (V2)
=13 TMG TE GmbH
-0 Sample Devices
i Sample Device

|

Figure 4-5.TMG USB IO-Link Master
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YRL78IOLINKMAX Demo Sample Device

* Left click on the "Setup online connection" icontlire Device Tool GUI, shows the "Check Config" batt

within the "Connected Device" area, of the Commexctisn.

[ @ 10-Link Device Tool V3 =

File.  Opiions  View  Help

id 7 B oone B 2t + 4 || Speciatist = (D)

Canrnan | M Tiest | v Tﬂpd@'

tup Online Connection I THIG USB 10-Link Master DE [COME)
UMIVERSAL P ]k'éJ] - -

Device LI58 10-Link Mastes DE [COME) Colaiog

Wersion 1 Verdo  TMG TE GitH (6 ®

Irkertace 58 I0-Link Master DE [COME Wendor

~ (2 TG TE GmitH
Conrecied [ 2 i 1 TMG LISE 10-Lirk Master
“* "Setup Online connection L G 10Link Devices
Hame £ 3 Vendor
Vandoe 3 Renesas Elechionics Europe GmbH
5 63 YRL7SEOLINKMAY
Descriphion . @) Renszs: YALTHOLINKMEX Sample (V2]
@ Fensca: YRLTEOLINKMER 5K [V2)
- 173 TMG TE GmbH
Device 1D - Sample Devices
@ Sampée Device
Wendor 1D [
Check Config ——— ccicois | | ooiebeies

Figure 4-6.0nline status, Check Config
e Click on the "Check Config" button.

The LEDs on the Master will blink as the Masteesrto connect to théRL78IOLINKMAX board

If the YRL78IOLINKMAX board is working and the Master can connect to it, albwiadow shows up with

information on the board and a “Take over type@fide(s) into engineering” button. See followinguie.

@ TMG I0-Link Device Tool V3 (=B8] =
File  Options View Help
H 9 8 orne B 2F 4 + 4 4 Specialist | (D
Commion | Marwal Te;t| Topology
- ThG USE 10-Link Master DE [COME]
1en gy, ,"
f upIpe
UNIVERSAL SERIAL BUS gl
Device TMG USE 10-Link Master DE [COMB]
Catalog
Wersion 118 Vendor  TMG TE GmbH =~ POl
=y SINIENaces
Interface [ TMG UISB I0-Link Master DE (COME] . - 20D Vendor
| -G TMG TE GmbH
Connected Device - 5 e USE 10-Link Master
Compare cnline with engineenng @ ]
Home Part Engingering Online: . _—
Vendo Renssas YALTIOLINKMA Sample V2 i
Description —— — s YRLPAIOLINKMAX Sample (v2)
l Close ] I Take over lype of device(s) into enginesring | sas YRLTBIOLINKMAX SK [V2)
Device 1D =13 Sample Devices
vendorio TAKE over type of device(s) into engineering & Semple Devics
| checkConig | | DeleteDeviee |

™

Figure 4-7.Check Config successful

If the Master cannot connect to tHeL78IOLINKMAX board, a window with an error message “can’t read

configuration” or an empty “Compare with Enginegfinvindow will appear. See following Figure 4-8.
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@ 10-Link Device Tool V3 (=@ = |
File  Options  View Help

H 2% onne 5B (FY 4+ #7 4 Specialist | (D)

Eormmon [ Manuel Test| Topology

----- I THG USB 10-Link Master DE [COME]

UNIVERSAL SERIAL BUS

ygg" _’ﬁ T@ o

Device TG USE 10-Link Master DE [COME) I_[-ﬂ,ﬂh.m

Wersion 118 Compare online with engineering |E

Ineface | TMG LSk 104 [t Engineeting Oniine

Connected Device b Master
Namme 1 Clase

Vendar 1 — MAEXMUDE GmbH
Description

- @ Fenesas YRLTAOLINKMAK Sample 1V2)
: * @ Renesas YRLTAIOLINKMAH SK [v2)

£ TME TE GmbH

Device 1D = Sample Devices

g Sample Device
[ Checkfofig | [ DeleieDevics |

Figure 4-8.Check Config failure

Wendar ID

Caution

It can happen that the “can’t read configuration” message appears in the Device Tool when the Mastemiot
properly initialized. Unplugging the Master from the USB port of the host machine and re-starting th®evice
tool solves this problem. Also please check thatelYRL781 OLINKMAX board is properly connected and
powered by the 10-Link Master. The external power sipply adapter provided with the TMG USB 10-Link
Master must be used for this purpose.

Other possible sources of malfunction could be a &#hk microcontroller, or faulty 10-Link communicatio n
channel.

. Click on the “Take over type of device into eregring” button.

The YRL78IOLINKMAX board now appears under the TMG USB IO-Link MaBXgrin the topology pane, and
details on the board can be read in the Common. pane

.
@ TMGIO-Link Device Taol V3 = E

File  Options VYiew Help
H 2B onine B BT 45 o+ £ 4 Specialist = | (Db

Common | Manual Test| Topology

uon'ﬂ "‘g‘

UNIVERSAL SERIAL BUS

= i 210 )
: e [0] Renesas YRLFBIOLINKMAR Sample V2]

Device TMG USE 10-Link Master DE [COME]
Catalog
Wersion 11.8 Wendor TMG TE GmbH
=] PC-nterfaces
Interface THE USE 10-Link Master DE [COME] ! @ Wendor

-2 TMG TE GmbH
—1 TMG USB I10-Link Master
-3 10-Link-Devices

-2 Wendor
“Wendor Renesas Electronics Europe GmbH 15 Renesas Electronics Europs GmbH
@ rRL7BIOLINKMAX

Description~ Sample Device for ALTE with MAX14821 - ’ @ Renesas YRLTBIOLINKMAX Sampl (V2]
@ Renesss YRLTBOLINKMEX 5K V2]

= -0 TMG TE GrmeH
Device D 0x18C003 - =} @ Sample Devices
Yendor D 04015C @ Sempe Device
Check Eonlig l { Delete Device 1

Figure 4-9.10-Link communication active

The 10-Link communication is now active and we tawe a closer look at the device and the sensdicappn
running on the board.

Connected Device

Mame Renesas YRLTSIOLINKMAX Sample [V2)

The Common pane provides information on the commkdevice such as:

Device name: Renesas YRL78IOLINKMAX Sample (V2)M@e ID: 0x18C003; Vendor name: Renesas
Electronics Europe GmbH; Vendor ID: 0x018C; Pictaféhe lo-Link device connected to the Master.
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4.3

YRL78IOLINKMAX Board Sensor Demo in |O-Link device tool

In this section we see how tN&L78IOLINKMAX board works with the 10-Link Master and how the dé&n
features explained earlier can be used from theil®-Device tool GUI.

» Left click on theYRL78IOLINKMAX in the topology pane to display generic informationthe board in

the Common pane.

Next to the Common tab, two other tabs can be @emtess data and Parameter). See figure below.

@ TMG IO-Link Device Teol V3

[E=SEER=5=)

File Options  View Help
e,

H =% =

Common | Process Dala | Parameter | Osciloseope |

Online 29 42 + ¥ &

®

|| Specialist -

Topology

Wendor

e IO' Llnk Vendor ID

Fenesas Electionics Europs Gm

0xM8C

Device Fenesas YRL7BIOLINKMAX Sample [v2)

Description Sample Devics for RL7E with M&:14821 =

Device D

Hardware Revision Firnware Revision

Birate COM3 MinCyleTime 2000 ps
510 Mode yes
1000

Document Version W20 Dale of Crealion  6/12/20141;

RENESAS

0x18C003 10-Link Yersion 1.1 il

wn’ﬁ‘%

FRenesasYRLTBIOLINKMAX-S ample-y2-201 40612400071 1.4ml

Ed THMG USE 10-Link Master DE [COME)
g L 7BILINKMA

Figure 4-10. YRL78IOLINKMAX Sample (V2) in device tool

4.3.1 Common Tab

The Common pane provides information on the desiash as:

Picture of the device; Device name, Product ID, iBeVD, vendor name; Hardware and firmware revisavice
description file, its version and date of creatiDeyice version; 10-Link version.

4.3.2 Process Data Tab

The Process data tab displays the sensor measusefreem process data inputs from the sensor).

e TMG IO-Link Device Tool V3

=

o x

Fied Intensity

Gireen Intensity
Bluge Intensity
Color 1 detected
Color 2 detected
Color 3 detected
Color 4 detected
Ambient Light above limit
IR above limit
Temperature above limit
FDout Bit [Pin 2]

[-] Process Data Outputs

Finz

2351
3674
E10

false
falze
false
false
tiue

falze
tiue

false

false

File  Options View Help

H = 8  onine B E7 | 4 + 4 4 Specialist  + | @
‘ Cummunl Fracess Data ‘ Parameter | Elsc\lluscupel Topalogy

Narme Processdata Unit

(=)~ TMG USB 10-Link Master DE [COMB)
e [0] Renesas YRL7BIOLINKMAR Sample [2]

Figure 4-11. YRL78IOLINKMAX Sample (V2) Process data
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YRL78IOLINKMAX Demo Sample Device

The user can find information such as the colotarigity, a range of flags on switch point sucheteded colours,
Ambient light, infra-Red, and temperature limitait@f the box, all the detected colours are fatst the limit
switch points are reflecting to the factory setting

4.3.3 Parameter Tab

The Parameter tab displays the sensor’s identificatettings, as well as enabling the user to deaa from the
sensor, or teach the sensor by writing new valoiglset board.

Three types of information can found on this pddettification, parameter and observation).

“Identification” and “observation” information aread only (ro) information, while parameter carréad/write
(rw), write only (wo).

(@ MG 10 Link Device Tool V3. i [
File  Options View Help
P = (B Orine B HF | 48+ 1 4| | Specialist - (@

Commen | Pracess Data| Parsmeter | Osciloscape Topolagy
RAW Value -1 TMIG USB 10-Link Master DE (COME)
" @ [0] Renesas YRLTEIOLINKMAX Sample [V2]

Figure 4-12.YRL78IOLINKMAX Sample (V2) Parameter page
4.3.3.1 Identification settings

Provides the default settings allowing to identHg sensor connected to the Master. By defauliztiery
information recorded in the IODD are displayed.

The user can find information such as: Vendor ammdléct names, hardware and firmware revisions.

¢ Left click in the “Value” column, to read the infoation stored in the sensor and find out whether th
sensor connected is of the same hardware and firemeaision as that of the released version.

(@ TMG I0-Link Device Tool 3 o= B
File  Options View Help
3 B onine B ET M+ £ ¥ | Specialist  + @
Comman [Prw_enl}alﬂ Parameter |lew:uua| Taopology
Name R/ Value Unit (= 1 TMG USB 10-Link Master DE (COME)
[-] Identification I L@ [0] Renesas YRL7SIOLINKMAX Sample [2]
Wendor Name o Renesas Electionics Europe GmbH i
Yendar Text 1o | hitpeddverenesas. sudioink i
Product Name m | Renesas YAL7SIOLINKMAX Sample V2] | i
Hardware Version ] d
Firmware Version o (20 d
Applieation Specific Tag w | USE I0Link d
] Parameter
[] Observation
| H|
I

Figure 4-13.YRL78IOLINKMAX Sample (V2) Identification settings
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4.3.3.2 Parameter settings

Provides the user access to the parameters to tfieaskensor.

Two types of teaching methods are available to gpamdmeters to the sensor:

e Automatic teaching (Standard Commands): identi@dky the write only (wo) type. The user can only
execute these parameters.

e Manual teaching: identifiable by the read/write \type. The user can manually enter a value to be
transmitted to the sensor.

0 A sub parameter section referred to as “Teach \84|ymovides the set of parameters to manually
teach the various colour intensity, ambient lighd &nfra-red limits.

e TMG IC-Link Device Tool V3

=l B

File Options View Help
=S A

Comman | Process Data| Parameter | Osciloscope|

Orline

£ +

i

Speaialist

Topology

Marme

[l Paramater
Gain
Integration Time:
Temperature Limit
Red Hysterssis
Gresn Hysteresis
BElue Hysteresis
PFin2 Mode
Standard Command <Teach IR Limit>
Standard Command < Taach Clear Limit>
Standard Command <Restore Factory Settingsy
Standard Command <FReset Temperature Values»
Standard Command < Teach Color 2>
Standard Command < Teach Color 1>
Standard Command <Teach Colar 4>
Standard Command «Teach Color 3
Device Access Locks. Parameter fwiite] Access Lock, |

[ Teach valuss

RAw  Walue

w18

w100

wo 14200
o GO0
w300

w150
w | Ambient Light Switch

wo

Unit

(=1 TMG USE 10-Link Master DE [COME]
@ [0] Renesas YRLZBIOLINKMAX Sample V2]

Figure 4-14.YRL78IOLINKMAX Sample (V2) Parameter setting s

The table below summarises the parameters offertiteidemo and their capabilities.

Table 4-4 Device specific parameters

Teaching | Factory -
Parameter Method Setting Value range Description
Gain Manual 1x 1x, 1/4x, 1/16x, 1/256x MAX4008's ADC gain parameter
Integration Time Manual 100 1.5625, 6.25, 25, 100, 400 | MAX4008's ADC integration time
Temperature Limit Manual 14200 | Ulntegerl6 ;s.r:f erature measurement switch
Red Hysteresis Manual 600 100..1000
Green Hysteresis Manual 300 50..1000 :é—lct)ﬁlresrance detection of taught
Blue Hysteresis Manual 150 50..1000
. Ambient Light Switch . .
Pin2 Mode Manual ABS (ABS). Digital Output Pin 2 behaviour control
Standard Automatic NA Executable Colou_rs, lights, factory reset
Command teaching
Ec?(\:/II((;e Access Manual false false, true Parameterisation lock capability
Process Data in values Colours intensity, Ambient light
Teach Values Manual 0 (Ulntegerl6) limit, Infra-red Limit
RO1UH0514EG0000, Rev. 1.00 23
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4.3.3.3 Observation settings

Provides a snapshot of the “Process Data In” amdc#ss Data Out” values (Read Only) recorded bygémsor.

The values displayed in this section can be usedatoually teach the sensor with the “Teach valpesameters.

Please refer to section 4.4 for information on howead data and write data to the sensor.

@ TME I0-Link Device Tool V3

SET

File Options View Help
[Crl=l

= ISR A Hr R

| Commen | Pracess Data| Farameter | Dseilloscope|

Online Specialist  ~

0}

Topology

Name RAw Value Unit - |
[ Idenification
[ Parameter

HERELE

[-] Process DataIn

Fred Intensity

Green Intenzity

e

Blue Intersity

Color 1 datected

Color 2 detected

Color 3 detected

Color 4 datected
Ambient Light abave fimit
IR abave fimit
Temperaturs abave limit

FDout Bit (Pin 2)

=)
ala oo o|loflo oo o|a

[l Process Data Dut
Pin2

Ambient Light Intensity

=1 TMG USE 10-Link Master DE [COME]
------ e [0] Renesas YRL7BIOLINKMAX 5 ampls [V2)

Figure 4-15.YRL78IOLINKMAX Sample (V2) Observation settings
4.3.4 Oscilloscope Tab
The oscilloscope function enables the visualizatibprocess data in the scope window.

The following section describes the scope window igsmfeatures.

@ TMG IO-Link Device Tool V3

| Commen | Process Daa] Parameter | Dsciloscope

[ & nmss

= Configure

26214

1307

Anslog 1
Analog 2
Digital 1

Digital 2

nons

Gieen Intensity
Blae Intanzity

1™

ed
Color 4 detected

)

Ambient Light abave fimit

IR above limi
Temperaluie above imit
Phout Bit [Fin 2]

Pin 2

= B R’
File Options View Help
W 9 By Onine B | ZY 5 4+ 17 4 Specialist  + (D

Tapology
= =1 TMG USE 10-Link Master DE [COME]

@ (0] Renesas YRLTSIDLINKMAR Sample V2]

Figure 4-16. YRL78IOLINKMAX Sample (V2) Oscilloscope window

R0O1UH0514EGO0000, Rev. 1.00
Tutorial Manual

RENESAS

24



YRL78IOLINKMAX Demo Sample Device

4.3.4.1 Configure Button
» Left click on the configure button to select thegess data variables to be display in the scopdomn
o Set Analog 1 and Analog 2 to display the coloueisity measurements.
o Set Digital 1 and Digital 2 to display the switcbits available in the demo.
4.3.4.2 Analog trace Scaling.

The user can set the range of values to be digplayde scope window for Analogl and Analog 2 ésac
Therefore enabling a zoom function on the trace.

» To set the maxim range value for a trace, rigltkdhe box indicating the max value, and entena ne
value.

o Press Enter on your keyboard to confirm.

* To set the minimum range value for a trace, ridiockdhe box indicating the min value, and entereav
value.

o Press Enter on your keyboard to confirm.
4.3.4.3 Play Button (Data Display)
» Leftclick on the Play button to start the realdidlisplay of process data.
4.3.4.4 Pause Button

» Left click on the Pause button freezes the dispfayeasured information in the scope window, witike
recording of process data continues in the backgtou

* Another click on the Pause button displays thermétion recorded during the paused period, follotwed
the real time measurement.

4.3.4.5 Stop Button
» Left click on the stop button to terminate the taak display of process data.

The latest information measured remains displayescoeen. The user can use the scroll bar to vierent
sections of the information recorded. However ekatin the play button will reset the scope windoveéro and
restart the recording.

4.3.4.6 Cycle Time

» Left click on the cycle time button to set the &/time (10 samples per cycle are displayed).

4.4 YRL78IOLINKMAX Board Sensor Read/Teach-in

When the user opens the parameter page for théifirs, the device specific parameters are sdid tefault
values in the “Value” columns. These values arendsd in the IODD file. SeEigure 4-13or details.

441  Read Parameter from the YRL78IOLINKMAX Board Sensor
To read or refresh the display with the currertnosst recent information recorded by the sensor:

» Use a left click under the “Value” column, in thelloyou want to check the information.
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The cell being read is highlighted in blue and¢heent parameter value is displayed.

A green status cell with the data type right nextie cell being read, lets the user know thatélagl command was

successful.

If the read command fails the status cell will bedR

In Figure 4-17 below, the Ambient light intensiignit set in the device is being checked.
We can also see that other Parameters and Obserdatia have been read as their status cell isigree

The intensity values are set 0 and colours areletcted since the sensor has not been taughbéowrc

@ TMG I0-Link Divice Tool V3

File  Options  View  Help

| Common | Process Data | Parsrietel | Ozciloscope

W 2 B onine @ 2] 4+ 4 Specialist

@

HName
Device Access Locks Parametes (wiite] Access Lock
[-1 Teach values
Amibient Light Irkenzhy Limit
1F: Interssiy Limit
Pled Intensiy Value 1
Green Inlensily Vaue 1
Blug Intensly Vakie 1
Fied Intensity Value 2
Gresn intensity Value 2
Blue Inkensty Vakie 2
Fied Intensity Value 3
Green Inisrsily Value 3
Blue Infensty Vahoe 3
Fed Invtensiy Value 4
Grean Intznsity Vaiue 4
Blue Inkensty Vakue 4
[] Observabion

[} Process DataIn
Red Intensiy
Green Intensity
Blue Intensay
Color 1 detectsd
Color 2 dedected
Color 3 detected

AMW  Value

| fake

Left

alalalalalalalals

ala talalaa

(=6

|
Topology

| || &3 T™G USB 10Utk Maser DE (COME}

@ (0} Renesas YALTAOLINEMAK Sample (V2]

iclick to read data from Sensor

Figure 4-17.Parameter and data reading

4.4.2 Write Parameter to the YRL78IOLINKMAX Board Sensor

» When teaching parameters, please make sure thexg@ma‘'Device Access Parameter Locks” is set to

“false”, or any attempt to write information to teensor will fail.

Parameters can be transmitted to the board autwadigtby using the “Standard commands”, or manuiaylyising

the “Teach Values” parameters.

4.4.2.1 Using “Teach values” parameters

The example below shows the manual teaching ofrit@nsity Limit”.

When manually teaching a colour, the Red, Greeth Bine intensity for that colour must be taught.

To write or teach a parameter to the board usifigach Values parameters:

» Right click in the “Value” field corresponding the parameter you want to teach. (“IR intensity timi

The cell is highlighted in blue and a dialog borwhk up.

« Enter a value in the box and click “Transmit thialie” or press Enter on your Keyboard”.

Figure 4-18 shows the dialog box and setting ofifhémit been set to 7000.
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(@ TMG 10-Link Device Tool ¥3 [ESSIEN™0)
File  Options View Help < e = -
H 9 B ol 8 2 4+ e lj soeciit + [iD 1. Right click in Field
| Commen | Frocess Data| Parameter | Dsciloscope . - | Topology
Name AW Value _ _ Uni = =11 TMG UISE 10-Link Master DE [COME)
] Teach values ! ~ [ ] i~ @ (0] Renesas YRL7HOLINKMEX Sampie V2]
Anbeent Light Intensiy Lirng w2000 d
IR Inkersity Limit . w I
Red Intensity Yale 1 . w0 |
Green Intenzily Vale 1 | ™ | 1]
i | Transmit Last Edi
::d:r::::::e; | [: E [ Tonsmitvolees e 2. Left click and Enter value
Green Inlens;ly Value 2 [ -El _d \ o
Bl Intersiy Vakie 2 w |0 4 ™\\3. Left click Transmit
Red Intensiy Vahie 3 w0 [l
-Gr-een Intensity Value 3. [ “D ] d
Blue Intensity Vahie 3 w0 l.d .
Red Intensiy Value 4 | w0 Ll -

Figure 4-18.YRL78IOLINKMAX IR Limit teaching
Note:

The value entered must be of the correct type lanide correct range, or the teaching will failshewn in the

figure below.

—ny
@ TG I0-Link Device Tool V3 [ B e

File  Options  View Help
2 B orline % 29 | i R S | Specilist - | (D)
| Eommon | Process Data| Parameter |Dsci||nscnpe‘ Topalogy

MName | RAW  Walue Unit T =1 TMG USE I0-Link Master DE [COME)

iiencnpeiics | | - [0] Renesas YRLPHOLINKMAX Sample (V2)
Ambient Light Intensity Limit | w | 2000 d |

IR Intensity Limit | e
e 100000

Red Intenzity Value 1 f b
I0-Link Device Tool [
Green Intenzsity Value 1

Blue Intensity Yalue 1

Fed Intensity Value 2 @'I Input is out of range or has wrong format

Green Intenzsity Value 2

Blue Intensity Yalue 2

|
|

H

Red Intensity Walue 3 ST e |
- |

|

|

Green Intensity Value 3

!
Elue Intensity Value 3 | w | 0 d ‘
|

Red Intensity Walue 4

Figure 4-19.YRL78IOLINKMAX IR limit Teach value failure
4.4.2.2 Using Standard Commands

The example below shows the automatic teachin@ dfilnit “Teach IR Limit”.
To write or teach a parameter to the board usiBtaadard command:
» Right click in the “Value” field corresponding tbheé parameter you want to teach.
The cell is highlighted in blue and a dialog borwtup.
* Leftclick “Execute”.
You can verify the value taught by reading the paater in the “Teach value” section.

Figure 4-20 shows the dialog box and setting ofihémit.
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Figure 4-20.YRL78IOLINKMAX IR Limit teaching
4.4.2.3 Factory Settings Restoration

Similarly, to restore the sensor’ settings to fagtettings:

* Under the “Value” column, click Right in the cebirresponding to the parameter you want to change.

(Restore Factory Settings).

The cell is highlighted in blue and a dialog borwh up.

» Left click “Execute”.

Figure 4-21 shows the dialog box and setting ofdloéory settings restoration.

@ TMG [C-Link Device Tool V3
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Temperature Limit ‘ T iT42DD d
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Green Hysterssis ‘ T |3EIEI d
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Standard Command < Teach Clear Limity ‘ I | Teach Clear Limit =
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T = TMG 58 10-Link Master DE [COME)
e [0] Renesas YRLTEIOLINKRMAR Sarmple V2]

mn

o W
— Execute

Standard Command <Feset Temperature Valuess

‘ wo |Haset Temperq P

Standard Command < Teach Color 2

‘ [0} iTeachCoIor2

Standard Command <Teach Color 13

‘ WO iTeachCoIorT

Standard Command <Teach Color 4
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Standard Command < Teach Color 2
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Figure 4-21.YRL78IOLINKMAX Factory restoration setting
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443

Colours detection visualisation in Oscillosco

pe window

Figure 4-22 shows the colours detection as the RG&el is turned in front of the sensor.

In this instance the sensor has been taught tatdeesl as colour 1 and Green as colour 2.

The table below summarises the variables usedsfiadi the traces and the switch points for thedalours.

Table 4-5 Oscilloscope variables

Scope window -
pe Process Data Trace colour Description
variable
Analog 1 Red Intensity Red intensity level in the colour detected
Analog 2 Green Intensity Green intensity level in the colour detected
Digital 1 Colour 1 detected Red Switch point for Red colour detection
Digital 2 Colour 2 detected Dark Blue Switch point for Green colour detection
[ @ TMG IC-Link Device Tool V3 =6 8
File  Options  View Help
i 2 8 onine 2 20 R S TR 2 Specialist - (D
Common | Process Data | Parameter | Daciloscope Togdlon
== . | TE BEr + Configure Grean In | =~ TMGE USE 10-Link Master DE [COME]

0000 | 5000 | @ [0] Frenesas YRLTBIOLINKIMAX S ample (V2]
P 4000
300 | 3000
2400 | 2000
1200 1000

— | : [Cie)

| !Js &= EJ.Os 1%s 20= 25= 30s 38 a0=

Blue ! Red Green Blue RGB Wheel

Figure 4-22. YRL78IOLINKMAX sample (V2) Colour Detection in  Oscilloscope window
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