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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
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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 IO-Lg#nsor system based on the Renesas
RL78/G1A microcontroller, and the Maxim IntegratdéX41821 IO-Link Device transceiver.

The hardware provides a platform to the user, telb@ and evaluate miniature 10-Link sensors vé&aadard
industrial sensor M12 interface to IO-Link Mastdtsontains all the elements to easily start amchanstrate 10-link

sensor applications.
The hardware environment and the applications esertbed in this manual.

A sample Demo illustrating an 10-Link sensor imptartation is provided.

11 Features of YRL78IOLINKMAX

* Renesas Electronics RL78/G1A low power consumgtigiit microcontroller.

e Maxim Integrated IO-Link Device PHY.

e Maxim Integrated 6 in 1 sensor.

e Power Supply via M12 cable.

*  On-chip debugging capability
The YRL78IOLINKMAX board supports an On-chip debug function by utiedAR C-SPY debugger with the use of
an additional E1 debugger hardware, not includadtérkit. It allows FLASH downloading and standdebug

functions like code execution, single steppingakpmints, memory manipulation etc.

e The IAR Embedded Workbench for RL78 and the IAR¥Slebugger / simulator are included. These
packages are restricted in such that maximum pnog@e size is limited to 16 Kbyte.

e Full documentation is included for the Renesas RGZI& microcontroller, Renesas, IAR Systems Embedded
Workbench and IAR Systems C-SPY debugger / simulato

e |O-Link communication

The YRL78IOLINKMAX board provides an 10-Link communication channel.

Current type: - DC
Wiring: - 3-Wire
Output signal: - 10-Link
Rated operational voltage: V 24DC
@ Ly TN
LY o [z 4
_/" 5 AN
iy
Supply voltage: V - 18...30 DC
Short circuit protection: - yes
Protected against polarity rev: - yes

e |O-Link Data

Physical Layer: PHY2-3W
Data Transfer Rate: - COML1 (4.8kBaud), COM2 (384ld),
COMS (230.4kBaud)
RO1UH0486EDO00O0_RL78G1A, Rev. 1.00 :{EN ESNS 12
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YRL78IOLINKMAX Overview

» Pin2 of the M12 connector configured as digitalpatifdefault) or input
* Board size: 25mm x 6mm

» Analog to digital signal conversion

* LED indicators

» Two or three wires serial I/O interfaces

e On-chip debug interface
Note

The YRL78IOLINKMAX is intended for evaluation purposes in a lab envinoment. Renesas does not allow and
does not support in any way any attempt to use théRL781OLINKMAX in a commercial or technical product.

1.2 System Requirements

A PC supporting Windows 7 is required for the IAR
Systems Embedded Workbench demo-version.

A Pentium processor with at least 1 GHz CPU perform  ance,
with at least 256 Mbytes of RAM, allowing you to fu lly
Host PC utilize and take advantage of the product features.

500 Mbytes of free disk space, and an additional 10  Mbytes
of free disk space on the Windows system drive.

A web browser and Adobe Acrobat Reader to be ablet o
access all the product documentation.

Note

Updates of the IAR Embedded Workbench for RL78, dogmentation and/or utilities for YRL78I OLINKMAX, if
available, may be downloaded from the Renesas Startkit WEB page(s) at: http://www.renesas.eu/io-link

1.2.1  Optional System Requirements

User may choose to purchase the following additieqaipment for the development of 10-Link applioat:
* TMG USB IO-Link Master
* PC software- TMG IO-Link Device Tool for configuian and analysis.
» Please contact TMG directly for details on the TMIELink Master and TMG 10-Link device Tool

e Internet:www.tmg-karlshrue.de

e Double Ended 4 pins M12 cable.

1.3 Package Contents
*  YRL78IOLINKMAX board
*  YRL78IOLINKMAX programming adapter

* Not included in the package but downloadable frobsmRenesas web page, a Starter Kit Installer agntai
the products documentation, including datasheeiskcptart guide for the TMG Stack library, Renekas
Link products flyers, sample software IAR projeRenesas flash Programmer software and 10DD device

RO1UH0486ED0000_RL78G1A, Rev. 1.00 :{EN ESNS 13
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YRL78IOLINKMAX Overview

description files “IO-Link user Interface" to suppthe sample demo in the TMG IO-Link Device tabke
IAR Embedded Workbench for RL78 and the IAR C-SRYubger / simulator.

Please verify that you have received all partedish the package contents list. If any part issmig or seems to be
damaged, please contact the dealer from whom ymaived your YRL78IOLINKMAX.

Note

The Technologie Management Gruppe, TMG (Technologiand Engineering GmbH) stack is for evaluation
purposes only. For mass production end products, fll license must be purchased from TMG.

The TMG 10-Link Master and TMG IO-Link device Tool are referenced in this manual. However, they are rio
included in the package.

Please contact TMG directly for details on obtainiig the full license, the TMG 10-Link Master and TMG 10-
Link device Tool.

Technologie Management Gruppe-Karlshrue ((Technoloig und Engineering GmbH).

Internet: www.tmg-karlshrue.de

Please also note that the M12 cable shown in thisamual is not included in the package.

1.4 Trademarks

IAR Embedded Workbench, VisualSTATE, IAR MakeApmd+SPY are registered trademarks of IAR Systems AB
Microsoft and Windows are registered trademarksliafosoft Corporation.

Adobe and Acrobat Reader are registered tradenodrkdobe Systems Incorporated.

All other product names are trademarks or regidtewemarks of their respective owners.
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YRL78IOLINKMAX System Configuration

2.System Configuration

The YRL78IOLINKMAX is an |O-Link slave or Devicé-or I0-Link communication, an |0-Link Master notladed in
the kit is necessary to use this kit. In this manad MG USB to IO-Link Master is used to explairetoperation of the
YRL78IOLINKMAX.

An IODD (IO-Link Device Description) is providedfamportation and integration of théRL78IOLINKMAX into the

I0-Link Device tool.
j=———|
'@ s
AC Adaptor ' o nongy,

wnveRsaL serut s

Host Machine

YRL78IOLINKMAX

Figure 2-1 YRL78IOLINKMAX system configuration

2.1 YRL78IOLINKMAX Board TheYRL78IOLINKMAX board is a demonstration kit for the RL78/G1A 16-
bit microcontroller of the RL78 family. The IO-linkoard can be used in two modes: 10-Link Mode (di¢faode),
and Standalone mode.

2.11 10-Link Mode

When used in IO-Link Mode, théRL78IOLINKMAX board is connected to a host system via an |O-Makter.
Figure 2-1 shows the board being connected to adoosputer using the TMG USB 10-Link Master (notluded: see
sectionl.2.1.for more details).

The Master powers and connects to the demonstratd via the M12 connector using a M12 cable imdtded).
The board is working as an 10-link sensor demotisgahe application stored in the Microcontrolerhemory.
2.1.2 Standalone Mode

When used in Standalone mode, ¥R 781 OLINKMAX board is connected to a host system via a prograghadapter
and an E1 debugger.

The user can then perform software developmenébugging on the microcontroller. The E1 debuggestrba set in
this case, to power the target microcontroller.
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3.YRL78IOLINKMAX Description

The YRL78IOLINKMAX board is equipped with a rangéfeatures and components allowing a user to devedmsor
applications. These components include: a micraotiat with enhanced analog features, 2 or 3-warsal interfaces,
indicator LEDs, Power LED, a 6 in 1 sensor compéon&rheader for connection to host computers, FLASH
programmer or any external target hardware.

m I0-Link, M12 Interface Definition
1 |=E: 24v

Do

Sensors

Red, green, blue (RGB)

[ cotour | uz0s ot
—— Red

Digital out. (M12 Pin-2)

Amber C/Q 10-Link (M12 Pin-4) —— Ambient light (clear)

Temperature sensor

Green Power Good

v

Ambient infrared

Adapter/User interface

On-chip debugging/programming

Switching signal DI, DO{SIO)

Coded switching (COM1, COM2, COM3)

Standard 12-bit ADC

I High accuracy 12-bit ADC
Serial Interfaces (SPI/I2C)
Power supply (VDD/GND)

High-speed system dock

18.432MHz en-board Oscillator

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

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

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

Figure 3-1 YRL78IOLINKMAX board Components
3.1 Internal Connections

The diagram below shows tY&L78IOLINKMAX board components and their connectivity to the MCU

| User Analog I0s |

a —1/0
\|__User Serial ports || RL78/G1A | .
|| _E1 Debug connector |; 25-pin FLGA d Red |
i |Applications cnnnectnr“ Microcontroller i [ Green | E
_______________________ E | Blue |
/O™ ™ TnfraRed ||
) I/0 ! ]
@ I0-Link SPI :| Ambient Light I .
1/Q PHY _ﬁ: i[ Temperature | E
@ 10-Link [ R Sensors _____ i
Mz @ e vCC
] LEDs :
| R] &l
JPower 1/ _C/Q_!
Figure 3-2 YRL78IOLINKMAX Internal blo ck Diagram
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3.2 Components Placement

Figure 3-3 below shows the components layout obtherd.

Figure 3-3 YRL78IOLINKMAX Top and bottom -side Component Placement

3.3 M12 Connector, CN1

emm

The M12 connector allows the board interfacing waithindustrial type Master devideigure 3-4 gives the wiring
scheme for the plug. Pin 2 is configurable as #&alignput or output. Pin4 is the 10-Link communiican channel.

Table 3-1 M12 Connector wiring description

PIN | Signal Description

1 L+ 24V
1/Q PHY Pin MCU pin

2 Digital Input El P31
Digital Output D1 P23

3 L- ov
C “Coded switching” (SDCI)

N Q “Switching signal” DI, DO (SIO)

Figure 3-4 M12 Connector wiring description
RO1UH0486EDO000_RL78G1A, Rev. 1.00 REN ESNS
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3.4 Programming/Debugging Adapter Header, CN2

Via the CN2 header, the user can perform softwabaidging/development on the RL78/G1A microcontraliging the
E1 Debugger. For more details on performing delnggperation, please refer to chapter 6 and ch8pter

CN2 also provides the user a serial interface, ABverter access, and power connection to the ity area
available on the programming adapter. Additionatyg SPI port (SCK00/SI00/SO00) is also used afigumation
interface for the 10-Link Transceiver.

Table 3-2 Header CN2 connections

CN2 Description MCU Function MCU Pin | PHY pin
CN2-1 | Power supply Ground VSS/AVSS B2/E5 c1l/c2
CN2-2 | Reset On-chip debugging/ flash programming RESET B5
CN2-3 10 port P40 A5 )

On-chip debugging/ flash programming interface for tool Tool0
Power supply VDD(3.3V)
CN2-4 | 10-Link Mode 3.3V from 10-Link PHY, to prototyping area | VDD B3 A4
Standalone Mode | 3.3V from E1 Debugger
10 port P10
Analog input ANI18
CN2-5 | Serial clock input/output SCKO00 E3 A5
Serial clock output SCLO0
Key return (KRO)
10 port P11
Analog input ANI20
Serial data input SI00
CN2-6 | serial data input/output SDAQO D3 B5
UART Receive data RxDO
Data input/output for external device TOOLRXD
Key return (KR1)
10 port P20
CN2-7 | Analog input ANIO E1l
A/D converter reference potential (+ side) input AVREFP
10 port P12
Analog input ANI21
Serial data output S0O00
CN2-8 D1 C4
UART Transmit data TxDO
Data input/output for external device TOOLTxD
Key return (KR2)
RO1UH0486EDO00O0_RL78G1A, Rev. 1.00 :{EN ESNS 18
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35 LED Indicators, D5, D6

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

Table 3-3 LED indications

PHY
LED Colour Function - -
connection Pin
D5 Amber M12 Pin4 10-Link Channel communication signalling C/Q Bl
D6 Red M12 Pin2 Digital Input/output communication signalling DI/DO E1/D1

3.6 External Main Oscillator, Y1

The RL78/G1A can run at up to 32 MHz operating sp@éth the on-chip high speed oscillator. A clagicuit fitted
to the board, connects between pins X1 and X2efitcrocontroller, to generate the required clagkal to drive the
MCU, and associated peripherals during I0-Link agiens.

Table 3-4 Oscillator

Crystal Function Frequency Default Placement

Y1l Main MCU Oscillator 18.432MHz Fitted

3.7 Half Moon Bay Sensor Module

The Sensor transducer fitted to the main PCB basirtg the half-moon PCB, is the MAX4408. It integsasix
sensors: red, green, blue (RGB) sensors; an anllgbh{clear) sensor; a temperature sensor; araharient infrared
sensor with an2C interface to the RL78/G1A.

I o t Llvoo SDA

T
1uF g MAX44008EDT+

2 2 s A ’
TGND oK

Figure 3-5 MAX4408 Connections

IS

._.
=
_|

l

I

=57
o
=)
=
=
=
o
ol

The following table shows the connection betweenNtAX4408 sensor and the RL78 microcontroller
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Table 3-5 MAX44008 Connections

MAX44008 ) RL78G1A
Function
Pin Name Name Pin
4 INT Interrupt P30/INTP3 Cc2
SCL 12C Clock P60/SCLAO Al
6 SDA 12C Data P61/SDAAO Bl

3.8

The 10-Link PHY used on the sensor board is the MA&21. Connections with the RL78/G1A is made withFd
port for configuration, and a UART port for |O-Lirdata communication exchange. Other 10 signalalseused to

I0-Link Transceiver, Ul

ensure the correct function interfacing betweertridwesceiver and the microcontroller.

The table below summarizes the connections betiweemicrocontroller and the transceiver.

Table 3-6 MAX14821 Connections

MAX14821 RL78/G1A

- Description -
Name Pin Name Pin
uv D2 Undervoltage Indicator Output. P50/INTP1 E2
CS B4 SPI Chip-Select Input P21 C3
SDI C4 SPI Serial-Data Input P12/SO00 D1
SDO B5 Serial-Data Output P11/SI00 D3
SCLK A5 SPI Clock Input P10/SCKO00 E3
IRQ B3 Interrupt Request Output. P51/INTP2 D2
RX E4 Receiver Output PO3/RXD1 C5
Wu D3 Wake-Up Output. P137/INTPO B4
TXC D4 Transmit Communication Input P02/TXD1 C4
TXEN E5 Transmitter Enable P22 D4
LI E2 Logic Output of the 24V DI Logic Input P31 c1
LO E3 Logic Input of the DO Output. P23 D5

3.9

The adapter board provided in the package enahleasy connection mean for the sensor board tethdebugger.
Additionally it provides the user with a prototygiarea and further access to the RL78G1A peripheral

The following figure shows the adapter circuitiwihe accessible microcontroller pins.

Flash Programming/On-chip Debugging Adapter

RO1UH0486EDO00O0_RL78G1A, Rev. 1.00
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PCN1
_  Programming Adapt J—— -
§ &= MAXREFDES23 | ooad .
I S e P2
i WI-H = L; _’__i<m,., i oo
i s ] Rit REHDL: ona-z i reser
3 | s3] ) e | ons
g e i Dcm-s%i f_%_<pcm i oo
% E Pc"l'b—‘: :!;!Sf)) 4%—<W"2'5 i P10/ANI18/SCKO0/SCLOO
z VoD i Wl'b—i— 3 PCNZ-6 i P11/ANI20/S100/SDACO
>'<- EM\IDDE DCNHH e 4:—<°CN2-7 i P20/ANIC/AVRERR
i 4 : 1 l TRESET! | ; P12/ANI21/S000/TxD0
iegratedn (O e e
] ivuu—1>_3
q = I,
_ oo bt
77777 - 2 & 8
- g Pk
Figure 3-6 Programming/debugging adapter descriptio n
The table below shows the adapter’s connectorgigéso.
Table 3-7 Programming/debugging adapter ports descr iption
Name Description Name
E1 Programming/Debugging interface CN2
Name Pin Pin
PCNL VDD PCN1-8, PCN1-9 PCN2-3
GND PCN1-2, PCN1-12, PCN1-14 PCN2-3
RESET | PCN1-6, PCN1-10, PCN1-13 PCN2-3
Tool0 PCN1-5 PCN2-
PCN2 Sensor board connector. RL78/G1A
Pin Name Description Name Pin
PCN2-1 GND E1 debugger Ground VSS B2
PCN2-2 | RESET | Reset port RESET B5
PCN2-3 Tool0 Programming/Debugging Input port | P40/Tool0 A5
PCN2-4 VDD E1 debugger power supply VDD B3
PCN2-5 TP1 User test point 1. P10/ANI18/SCK00/SCL0O0 | E3
PCN2-6 TP2 User test point 2 P11/ANI20/SI00/SDAOO D3
PCN2-7 TP3 User test point 3 P20/ANIO/AVREFP E1l
PCN2-8 | TP4 User test point 4 P12/ANI21/SO00/TxD0 D1
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4.Installation and operation

4.1 Getting Started

The YRL78IOLINKMAX board comes already flash programmed with a detragiz of an 10-Link sensors
applications sample program.

The Quick Start Guide supplied on the download&itéeter Kit Installer as a PDF file, takes the ukesugh the
software installation procedure.

The Installer creates a “Renesas Electronics Taelsdsitory for the YRL78IOLINKMAX in the Host PC'l
Programs” startup folder.

From this location, the user is able to find andropll documentations, and sample Program workspaséded with
the kit.

The IAR Embedded Workbench including the C-SPY dgien allows building and downloading applicationgmams
to theYRL78IOLINKMAX board.

Additionally, the Renesas FLASH programming sofevean be used for simple FLASH programming of the
RL78/G1A’s internal FLASH memory.

4.2 Installed Contents

The downloadable Starter Kit Installer shows tH&faing directory structure:

Table 4-1. 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
' 1AR 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

* |O-Link Ambient light sensor demonstration Project

4.3 IODD Device Description Files Installation

Two IODD files are provided:
* The IODD repository for the Demo sample Deviceoisated in the folder of the same name.
e The IODD repository for the IAR sample projectasated in the Sample Program folder.

To install the IODD Device Description file for thMRL78IOLINKMAX board, import the corresponding XML file in
your 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.
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5.Renesas Flash Programmer Usage

The following section describes how to set up aselthe Renesas Flash Programmer interface (RFR}hwit
YRL78IOLINKMAX kit.

51 Hardware Setup

Before connecting the board to the E1 debuggeaspleonnect the debugger to the host PC. It willutematically
detected and the appropriate drivers will be ithesal

Once the E1 debugger is installed, connect thedoaspre figure below.

Host Machine

5.2 Software Setup

The Renesas Flash Programmer (RFP) is deployedgdilné software installation process, or they cafolbind on the
Downloadable Starter kit Installer.

The RFP has been installed in the default location.
» Start Menu=>
* All programs=>
* Renesas Electronics Utilities>
e Programming Tools>
* Renesas Flash Programmer V2:04
* Renesas Flash Programmer V2.04.exe

» Double click on the file name to open the applimatiNote that Windows Vista and 7 users may hauesé
“Run as administrator”) and the opening screen lshopen as in Figure 5-2 below.

RO1UHO0486EDO000_RL78G1A, Rev. 1.00 REN ESNS 23
User Manual



YRL78IOLINKMAX Renesas Flash Programmer Usage

r =" N
Welcome! ﬁ

@ Create new workspace.

@ Basic mode 0 Full mode

71 Open workspace.

Mest | ‘ Cancel

Figure 5-2.RFP start -up screen
e Click the ‘Next’ button to start the set-up process.

5.3 Workspace Creation

» Press the Microcontroller drop down tab on the semen displayed, and select the RL78 option. 3tinisild
now show all the RL78 devices.

The kit supports the RL78/G1A.

8
Create a new workspace m
¥ — -
Micracantoler. Al v_]
All
Filter: Generic Boot Device
as0
AL7E
Using Target Microcontroler, A
Group Device Mame Infarmatiorn el
|
WEBOE A2 | UPDT7OF31 244 Device versionES2.0 or later
WESOE A3 | UPD70F3134B Device versionES2.0 or later |
YA |UPD7OF3134
WEBEOE Add ?_UPD?DFST 88 | |
WBE0E /5 3H : UPD7OF3474 For CSIB0+HS, UARTAD |
VORI |UPD7OF3474 [OOSR UARTAD: |
WBEOE A5 3H U POFOF34744 | For CSIB0+HS. UARTAD
WBE0E A5J3H |UPD70F34744 | For CSIB34HS, LARTAD
WBE0E/SJ3H UPD7OF3474E For CSIBO+HS, UARTAD
WEROF A5 3H IPDFAE2474R | For CEIRG+HS [IARTAD =

workspace Mame:

Project Mame:

Folder: eltaB\A&ppD atatLocal'\Renesas Flash Programmer's1.03.01 Browse...

Mext | | Cancel I

Figure 5-3.Workspace creation

Select the following settings:

» Use the filter to find and select RL78/G1A as Tadgerocontroller, or enter the part number R5F1BES3
the filter section.

» Enter the RFP workspace name.

RO1UHO0486EDO000_RL78G1A, Rev. 1.00 REN ESNS 24
User Manual



YRL78IOLINKMAX Renesas Flash Programmer Usage

¢ Select a location to save the RFP workspace filss the browse button).

¢ Press the OK button.

f Create new workspace - — L=
Miciocortioler: |PL78. -
e RSFIES 4 Select R5F10ESE from device lit
Using Taiget Microcantioker BromseFor Folder
Group Deyice Mams

ALIB/GIA RSFI0EEA Please specify the location of the workspace.

Ao New falder -
REF10EEE I L SAISRPISKLISE
I+ YTSKORIOLIMKNMADM Ui
b YTSKORIOLINKMSK "
Pl VISKIOLINKRSKVES0
1 VRLTSIOLINKMAX -
il i "

[

[ sk v Folder |

Woikspace Name: TRLTBIDLINKMAKX, Device_Sample Click Browse'
Prsject Name: YRL7BIOLINKMAY,_Device_Sample @ select the project Jocation
Feider £\ Renesas Flash Programmed YRLTEIDLINKMEX

2. Enter Workspace name

Figure 5-4.Project setup
* Press theNext’ button to select the communications interface.

54 Communication Interface Setup
¢ Make sure E1 is selected in thHg€lect Todl drop down menu and preshléxt’.

¢ Keep the Target Device connection to default sgttind pressNext’.

i Renesas Flash Programmer (Unsupported Freeware Version) i Renesas Flash Programmer (Unsupported Freeware Version) = 2 |
File  Tool Microcontraller  Help File  Tool Microcontroller  Help
Microcontrolier: r;" kol N
-l s — —— el 24 ﬂ
Cmnmurﬁ:auunlnteﬁacg _-‘ _h o e i 3
o e w90
wedsce: f [aRTera <) Irigfocs Speed 00003, =
1. E1 ected . = | Supply Dscillator e
E [V] On Tangst ==
R -
T Fi Intenat0SC MHz
W R -
Mudkihy rate: 100 > Rk
Back ||  New # || Cowel |
[ mmiren_|
Figure 5-5.Communication interface setup
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5.5 Target Power Supply Setup

» Tick the box to enable the Power supply from thellator (3.3V).

» Press theNext’ button to complete the set-up.

g Renesas Flash Programmer (Unsupported Freeware Version) = = 8’

File  Tool Microcontroller  Help

Microcontroller;

Power Supply = P
Power supply from the emulator

[7 Power target from the emulator,

Supply voltage: @ 3.3v 7 BOV[USB VBUS)
1. 3.3V Power from emulator

Additional Settings

Input Valtzge 330 ] L] Usar Specified

‘-:1‘-13[ _I
|

2. completion

Back || ¥Mew |[ Cancel

Clear Output Panel

Figure 5-6.Target Power Supply setup

A status screen opens as shown below.

» Press theCompleté button to finish the setup procedure.

# Renesas Flash Programmer (Unsupported Freeware Version) = _52 I
‘ File  Tool Microcontroller Help |
i 5 =y
Project Settings ﬂ
Basic Settines | Other Settings
4 Device Information File
File name REF10ESE pr5
File version Wian
4 Tareet
Interface UART-chi
Caommunication transter rate 1.000,000bp=
Supply oscillator Target
Frequency [MHz] Ihternal-03C
Multiply rate 1.00
Supply power 3.3V
4 Usine Tool
Tool name. El
Device Information File
[ Gomplete ] ‘ Gancel ]
Clear Output Panel
Figure 5-7.Information setting display
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5.6 Firmware Selection and Command Setting
The data file to be programmed needs to be selected
» Press theBrowse”button and locate the “.a87” file to be programrivéd the RL78/G1A.

» Follow the instructions to select the file. Thefilame should appear in the User/Data area as dheloav.

T T B
#p Renesas Flash Programmer (Unsupported Freeware Version) | = &J

File  Tool Microcontroller  Help

Microcontroller:  RSF10ESE

User/Data area;  RL78_Max_Renesasab? Brawse... |
Comrmand: Autoprocedure{EP)
Start

Fenezas Flash Programmer %2.04.01
This software iz the no charge free version.
This is unsupported.

| Clear Dutput Panel

Figure 5-8. YRL78IOLINKMAX firmware selected
Next the command needs to be set.

5.6.1  Autoprocedure Command Setting

» Press theMicrocontroller” menu button and select th&dtoprocedure (E.P)option.
The following sequence is executed when tB@ART" button is pressed.

* Blank Check the Device>

* Erase the device if not blark

* Program the device with the Data file selected.

5.6.2 Blank Check” or “Signature Read” Command Sett  ing

If the user is unsure of the use of the Rifécesghen a different command such &ldnk Check or “Signature
Read can be performed. This confirms that the comroation interface is working and that the RFP camegt to
the RL78/G1A on the board without corrupting or daing the device.

» Press theMicrocontroller” menu button and select thBlank ChecK or “Signature Reddoption.
* Pressthe larg&START” button to execute the command

The green LED turns ON as the emulator powers taed
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i Renesas Flash Programmer (Unsupported Freeware Version) I‘a—ﬂ i Renesas Flash Programmer (Unsupported Freeware Version) w
File_ Tae_l“ Microcantralles | Help ) | Fle Tool Microcontroller Help.
Discannect fram Dev
Mlnmcc7| Blank Check Microcontrolier:  RSF1 OEBE
Usar/T) Erase 57 | Browse.. User/Data area.  RL73_Max_Renssas 587
All Erase
Program . = il
Camma Verify Comrmand Signature Read
Read
Set Security
Checksum t [ Sta rt ‘
SAutoprocedure (EP) |
Set Ciphion Bytes * F'ASS
2t I Code
Fenesas: Flag EITES - =er=rr==== [Connec) seezee=ces P
Thiz ‘ﬁ"“ﬂl il —— | R 0 | D | Starl[Signature Aead) -
This iz uns 7 | Device - RSF10ESE
- s e Device data 10 0006
et Flash options Code flazh end add: 0000FFFF
[rata flash end addr; D0OFTFFF
[ SetProject Firmwaie Version 303
- Signature Flead PASS
e EncSignature Read] e
[Disconnect]
[ Clea DuputPanel | [ Ciom Gutpu Pacst ]

Figure 5-9 “Signature reading command execution

The RFP opens a progress bar and connect to tind bod device. The results of reading from the aghould be as
shown below.

Device name: R5F10E8SE
Device data: 10 00 06

Code flash end addr: 0000FFFF
Data flash end addr: OO0F1FFF
Firmware Version: 3.03

Signature Read PASS

If the execution is correct, the command can ba&géd to ‘Autoprocedure (E.P)and the device can be programmed
with the selected Data file.
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5.7 YRL78IOLINKMAX Flash Programming

To download the Data file to the microcontroller:

» Select the Autoprocedure (E.P)bption from the Microcontroller menu Press tI8TART button.

The green LED turns ON as the emulator powers ¢ia@cband the results should be as shown in Figli@ taelow.

4 Renesas Flash Programmer (Unsupporied freeware Version) =
I File  Toal

Micmcontmiar  RSF) OEBE
Usar/Data area:  AL78_Max_ Renesas387 [ piowse.

Comand: Auopcedurs(ER)

Start

[T o waa——

Microcantroler  RSFIOESE

| Do s P

£ Renesss Fissh Programmer (Unsspported Freewsre Version) [
e Tod Mascontles  Help

Microcontrofier.  R5FIQEBE

User/Data areal BL78. M Fenesas 387 Biowie

Gammand, Autaprocedurs(EP)

Start }

Pass

ActepincedeeiE PIPASS
Erdidoncrdoe 7)

e

Ciow Qutt P

Figure 5-10Autoprocedure execution

The full list of the progress and status is showiolw.

========== (Connect) ========== 100%

------ Start(Autoprocedure(E.P)) --—- PASS

Blank check Code flash: Not blank, Erase need. Program Data flash:

Erasing... 10%

Erase Code flash : PASS 20%

Blank check Data flash: PASS. Erase skipped. 30%

Program Code flash: 40%

10% 50%

20% 60%

30% 70%

40% 80%

50% 90%

60% 100%

70% PASS

80% Autoprocedure(E.P) PASS

90% e End(Autoprocedure(E.P)) ------

========== (Disconnect) ==========
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6.0n-Chip Debugging

The microcontroller on th¥RL78IOLINKMAX board can be debugged using an E1 debugger cednecthe sensor
board via the programming/debugging adapter.

Figure 6-1shows the system configuration for deinmgg

AC Adaptor
Not Included

10-Link Master
Not Included

M12 Cable
Not Included

@ IO-Link

Host Machine

Figure 6-1.0n-chip debugging system configuration
Note:

Before starting a debug session and powering tbesy please ensure that the target power supptgesds set
properly in the debugger’s hardware setup option.

If the microcontroller is powered via the M12 cglitee power supply setting in the debugger’s hardwatup option
must be set to “Target”.

For more details on how to change this settingagaefer to section 8.1.4.
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7.YRL78IOLINKMAX Sample Project

The IAR Embedded Workbench IDE is a very powenfiiégrated Development Environment that allows you t
develop and manage a complete embedded appliqatiject.

The project described in this section can be faamtheYRL 78 OLINKMAX downloadable Starter Kit Installer.

To run/debug the project with the IAR C-SPY debugids necessary to follow the steps describddveén this
chapter.

Note:

The YRL78IOLINKMAX is shipped with the demo firmware programmed to tle RL78/G1A’s internal memory.
Make sure the Flash memory is erased properly beferthe first project download to the target devicePlease
refer to chapter 5.for more details on how to proced.

7.1 IAR Sample Project

Once installation is completed, the workspace 78 Max_IAR_Ambient_SK.eww” can be located in theemple
program directory on the host PC: C:\Renesas\Wadeyy RL78IOLINKMAX\SampleProgram.

The table below shows directory structure:

Table 7-1 Directory structure example

. Ambient light_Demo YRL78IOLINKMAX project and output files
! Firmware C header and source files
| Stack I0-Link device stack and header files

' Debug debug output files for IAR C-SPY debugger

! Release release output files, i.e. Intel HEX file

. settings configuration files, IAR Embedded Workbench
. dependency information file, IAR Embedded

RL78_Max_IAR_Ambient_SK.dep Workbench

RL78_Max_IAR_Ambient_SK.ewd project setting file, IAR C-SPY debugger
RL78_Max_IAR_Ambient_SK.ewp project file, IAR Embedded Workbench
@ RL78_Max_IAR_Ambient_SK.eww workspace file, IAR Embedded Workbench RL78

All source files are located in thEi r mwar e directory The\St ack directory contains the 10-Link stack library
and the board support package files.

The sample project uses two targets:

* One target is the “Debug” (directofebug), which holds all information for debugging purpos
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* The other target is the “Release” target (directBg} ease), which contains the programmable file, i.e. the
Intel “.a87" file, for programming the RL78/G1A ernal FLASH memory via the E1 Debugger.

All output files of the development tools for theresponding target are generated in the directide=bug and

\Rel ease.

7.2 Ambient Light Sample Project

The YRL78IOLINKMAX sample project for IAR demonstrates the TMG IO dtack on RL78. The stack library
provided included all 7 layers functionalities bétlO-Link specification. Functionality such asalatorage or block
parameterization is part of the application. Howedwe simplicity, the sample code provided doessgiport these
features.

For further details on the 10-Link stack and hove#tup the library parameters, please refer t6QuickStartGuide
IO-Link DeviceStack Library v1.1.pdf" and “UserMaalDevice Software.pdf’ documentations.

The sample code project implements an ambient §ighsor. The user can teach the ambient lightsittelimit to the
sensor using the parameterization feature in theih® Device tool.

For further details on how to teach the sensorsgleafer to section 9.4.
The table below displays the sample program’s atearistics.

Table 7-2 Sample Program Characteristics

Characteristics Description

Vendor ID 0x018C

Device ID 0x18C004

IODD V1.1 Renesas-YRL78IOLINKMAX-V2-SK-20140612-10DD1.1.xml
IODD V1.0.1 Renesas-YRL78IOLINKMAX-V2-SK-20140612-10DD1.0.1.xml

10-Link Version

V1.1, compatible to V1.0

Software

TE GmbH

SIO Mode supported

Yes

as digital out (2nd channel)

PIN 2 Controlled from the 10-Link master via the process output bit
Pin 4 In SIO Mode Pin4 will show the ambient light switch point
Process Data:
Ambient light | 14Bit Value (bit offset = 2)
] Switch Points | Booleans (packed)
Inputs (16 Bits)
Ambient Light above limit
I0-Link Mode
PD out bit mirror of the output bit
PD out bit Boolean

Outputs (8 Bits)

only active, if Pin2Mode = “digital output”

Device specific parameters

V_AMB_Clear (ro) measurement value

V_Clear_Limit (rw)

taught with the teach command

can be set by the tool or PLC function block or

Commands

Reset to factory settings

Teach Ambient Light Limit (V_Clear_Limit)
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8.1AR Embedded Workbench

8.1 YRL78IOLINKMAX Sample Project Setup

»  Start the Embedded Workbench from Windows: “Stam¢nu > “Programs” > folder “IAR Systems” > “IAR
Embedded Workbench for Renesas RL78".

The following screen appears:

r' »
8 IAR Embedded Workbanch [DE =] ] [
File Edit ‘iew Project Tools Window Help
NeH@ S| )RR o S Eresr @ 2 |
Workspace * | 1AR Information Center for Renesas RL78 v x
- =]
R
Files fn By

lIIlIIllIIlIIIIIIIIIIIlIIllIIlIIIIllilllﬂlIIUIIIIIlIIlIlIIIlIIlIlIlIlIIIlIIlIIIIIIlIIIIIIIlIIIIUlIIIl]IIJ

Guidslinas for satting up Complete product Example spplications

your project, adding documentation in PDF that demonsirate infarmstion and
files, compiling, linking, format gives you sll the handware periphersis for example projectsfor
and debugging it user and reference pecific devices and integrated RTOS and
infarmstion you need. evalustion bosrds i dleware-sohibons
Tutorisls to mske you For questions sbout how Al about the lstest Here you can download
familiar with the IDE to use your |AR product, features. new device product updstes,
and the features of the reporting & probilem, or support, and program manage licanses and
1AR C-5PY debugger finding support comections: contact information, and
resources. checkyour SUA sistus.
e i v

Ready

Figure 8-1.1AR Embedded Workbench Startup window

8.1.1 Project Loading
In this window you are able to choose the Opentiegjsvorkspace button.

* Now select the option “Open exiting workspace” frima “File” menu and locate the sample project. iOfhe
RL78 Max_IAR_Ambient_SK.eww workspace file. Thisnkspace file contains general information about
the demonstration projects and settings.

After the demo workspace has been opened, thegbi@atained in the workspace is displayed.

e Click on the little “+” sign next to the “RL78_Ma¥AR_Ambient_SK” project to show files part of the
project.

TheIDE should look similar to the following Figure 8-2
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ﬁ RL78_Max_IAR_Ambient_SK - TAR Embedded Workbench IDE

File Edit Wiew Project Simulator Tools ‘Window Help

D& L@ Boo MERR Rt R
wotkspace. * | appl_Main_5k.c
Debug A e =
Files fn B j
TECHNOLOGIE MANAGEMENT GRUPEE Technologie wund El ing GubH
£ G RL?78_Max_IAR_Ambient_... « + ’7
2103 Firmware L e
| FEostack B e b
| rmbientLight.c « * VFile Main.c
| — i * \brief Main File |
\ | |-
| — + This File comtains the main Function and may also comtain a small
DOulput * application.
#
*+ \weakgroup APEL The Mein File and Application
+ Definitions end Functions in this Module are Part of the Mzin File and
* the User Specific Applicetion
“ ar
= 2
s
s
T ++ Includes
“

#include <intrinsics.ho
#include "IORSF10EBA.h™
#include "IORSF1O0E8A_EXT.h™

/% Includes of other Modules =/

#include "DewviceStack.h™ /% Definitions for Stack Configuration +
#include "string.h”

#include "AnhientLight.h”

Ve End Includes
4

RL78 Max_|AR_Ambient_SK T =

CAMeltab\Wéork\Industrial AutormationtI0-LinkhKkitshYRLTAIO

MUK

Figure 8-2.1AR Embedded Workbench Main IDE window
8.1.2 Debugger Interface Option Checking

* To verify that the right debugging interface isest¢d, please open the project options window ickioly
Project —Options and then open the talebugger

* Then from the drop down menu select the “E1” irsteef driver as shown below.

& RL78_Max JAR_Ambient_SK - IAR Embedded Weorkbench IDE =B =
File  Edit Wiew: Project Simulator Tasls Window Help
D@ B|o o
Wiatkspace "‘ appl_Main_5k.c. o ~x
Debug = T
Fil ] 3
iles h .
Options for node "RLT8_Max_TAR_Ambient SK* S [
EJa[RL78 Max IAR An|Bltsestiliss
-2 L3 Firmware e
[ 5tack i
) Ambientlight c Categary:

[£] appl_Main_SK.c C/C++ Compiler

|

|
| | B Ambientighth e ICRERTE actory Setlings

|

|

L— B Max44008.h

Assembler = - 5 small
(23 Qutput Custom Buld Setup | Images | Extra Optians | Plugins|
Build Actions
Linker Bl [¥] Funto:
Dehuager E1 = s win File and
£l —
o Satup macos
IECUBE 7] Use maco fie
Simlats SIS
imulatar
T*

Dievice desciplion fil
[7] Overide default
$TOOLKIT_DIR$\canfig'debuggerionfl Dede ddf

ek configuration *

Y

RL78 Max_|AR_Ambient_ Sk T ‘7—547"7

1

Ready NUM

Figure 8-3.1AR Embedded Workbench Debugger Options

* Press the “OK” button.
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8.1.3 Project Compilation
Once the setup is completed, it's time to build knkithe demonstration project.

The necessary settings have been set in the IDfBasd is not necessary to configure or make ghario any of the
build options. These can obviously be viewed féenence, just select the “Options” menu as desdrédimve.

Caution:

It is recommended that no changes are made to any the build settings as the resulting build resultEould not
be guaranteed.

ooh
The project can be built from the build ICC '+ in the workspace Ribbon or from theebuild Al” option in the
“Project drop down menu.

The project should build without errors. Some wagsi (Warning [w15]) regarding predefined sizeshrdry may be

displayed. These warnings can be ignored. There#fie program can be downloaded to YRe 781 OLINKMAX board
and debugged.

& RL78 Max AR Ambient SK - IAR Embedded Workbench IDE =t |fall[” &
File Edit View. Project Emulator Tools Window  Help
D@ & L@ ] AR ErerdH BUNS LD
Werlspace * | appl_Main_sk.c fl »x
Debug R = 1
Files fz O : X X
o = TECHNOLOGIE MANAGEMENT GRUPPE Techrnologie und Engineering GmbH =1
25 [RL78_Max IAR Ambient [+ [ | - lIE |
& [ Firmware L L4
(&1 [0 Stack ] pa=
— [ BSPInteriace h * \file Main.c
— [ BSPStack h * \brief  Mzin File
— [ Contig.h *
|— [ DeviceStack h # This File contains the main Function and may also comtain a small
|_ DTypes.h # application.
— [ RL78_Max_IAR_Colar... ik
Trau:e.h * \wedkgroup APPL The Main File and Application
Amb\eﬂl\_\ghtc # Definitions and Functions in this Module are Part of the Main File and
DAmb\eﬂlL\gh(h * the User Specific Application
1 appl_Main_SKc L Al
L— [ MAX44008 h .
@ [ Output N
i Includes
B
#include <intrinsics.h>
#include "IORSFLOESA.h™
#include "IORSFLOESA EXT.h™
RL78_Max_L&F_&mbien_SK . — - I o
=
Messages File Lif*

FL7E

F._Cuolo et Kit\Firm . Color_LIB.r37 ) and 7abort (T4
Frogram FilesiyAR Systems\Embedded Workbench 7.04I78\LIBAd N7 Snn1n.rd? )

Total number of errars: 0 | |
Total number of warnings: 4 B |

Ready Errars 0, Wiarnings 4 Ln 23, Col 24 Systern MUM E

Figure 8-4.Project build successful

8.1.4 Debugging Session Start

To start the IAR C-SPY debugger select the optidalfug” from the “Project” menu or press the “Dowadoand
Debugger” button on the ribbon.

When starting the debugger connection for the finsé after building the project, it is necessargét up the right
connection settings. Please take care that thewinlh settings are chosen:

ID code = FFFFFFFFFFFFFFFFFFFF
Main clock = External 18.432 MHz
Sub clock = None

Target connect = TOOLO

Power Supply = 3V
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The E1 Hardware setup should look si

milar to thguFé 8-5 below.

s
E1 Hardware Setup (R5F10ESE)

1D Code

Memary map
Start address:
0:0

00000000000000000000

|71 Erase flash before next 1D check

Main clack Sub clock.
Clack board Clack board
Detault
@ External @ Extemnal
Spstem Spstem Fail-safe break.
16432 > MHz Mone * kHz [ View setup
Flash programming T arget power off Law-valtage Pawer supply
@ Permit () Permit @ On P =
1 Mot Permit @ Mot Peimit @ T;[’ e‘l- a
Pin mask Peripheral breal: Targst gy k
WalT [C] TARGET RESET 4 ftimer] Eanat

[Nt [C1INTERNAL RESET

Tirne it

| ngec -

i

8]

TOOLD |

[T]B [serial etc.] Mot Cornnect

Length:
960 -

Tupe:

Internal ROk Ao

Add

000000 - 0<0FFFF Internal ROM B4 Kbytes
0FEFO0 - 0=FFEFF Internal RaM 4096 bytes

Remove

‘ Remave Al |

Figure 8-5.1AR Embedded Workbench
Note

debugging interfa  ce settings

If the microcontroller is powered via the M12 cable the “Power supply” setting in the debugger’s haravare

setup option must be set to “Target”.

* Press the “OK” button.

Once the “OK” button is pressed, communicatiorsiglelished with the board and the demo projecbignibaded to
the YRL78IOLINKMAX board. The progress of downloading displayed oeestrPlease note that downloading of

larger executable may take some time.

After the download is completed all debug featureAR C-SPY debugger are available, i.e. Singlepping, Step
Over/-In/-Out, Go-Execution, Breakpoints, Regi¢tbtemory view etc.

Please note that the debugger window may contéfereint settings. The user can configure the deimggg
environment by closing unwanted debugging functidmdows and opening new windows via the “View” drawvn

& RLT8 Max IAR Ambient SK - IAR Embedded Workbench IDE oo
File Edit View Project Debug Emulator Tools Window Help
DeEd|S| 58 o | T Y EuErer EH|PIWHES| Db
= 23 LY x
mEEPr o0 EAF
Woikspace = [ | < % Disasserbly — B
Debug v\ —  Goto ~
s o om weid AL FactoryReset (void] ; e
[Els]RL78_Max [~ [ [ S P2_bit nodt
|-8 (3 Firmware P 001E7 7132
Laoutout P PRmction Inplementation ¥
99 001ER 1010
i 001EC c4
void mein(void) ‘,‘ 101ED c2
= | 0IEE D7
AL_FactoryReset() ; void main(void)
STACK Init(cParamsll): 1
STACK Start() S
while(l]
Bt . AT_FactoryReset(
Tommimess Siavis = STAK Fml); e oost Stach cret G
AMB_Run(Status AL NewOutputInd Flag); /% call the subien ﬂa?{é““‘{“ggzz
AL_HewoutputInd Flag = 0 % wait for new ap
Ly 001Fs EDBS
Ly STACK_Start()
001F9 EDCL
void AL DoProcessing (void) WDIE = GsACU:
= nniEre CRiE
[ AL78_Max AR _Ambient_SK ‘ ‘” e v [ %
Log
OCD Cantrol Cade V3.03
Device chipname: R5F10EBE(1Debe) file version: Y1.00 m
g Boardinfo: 00008004, product id: 4100 version: A firmwars version: 07 40 =
IR i y
& pebug Log [6uld X
Ready NUM B

Figure 8-6.1AR C-SPY debugger
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Other debugging windows can be opened to “watclalbas, monitor registers, view the Stack, memacy e

These can be selected by using ttiestv” menu tab at the top of the workbench and theectielg the required
debugging function.

Please note that there are some other debuggietidarsuch asEvents$ that are located under the “Emulator” tab.

Data is held for all debugging options whether &iged or not, so that windows can be opened oedl@s required to
make the management of the workspace and the wated clearer.

Software breakpoints can be set in the C souressembler windows by simply double clicking onsberce code
line or the in the appropriate window. (Other melhof setting software breakpoints by “right clivfi the mouse
button or using the pull down menus are available).

The main debugging control functions are shownwef@ther debugging functions are disabled in thiglen

& AR Embedded Workbench IDE

File Edit View Project Debug Emulator Tools Window Help

)
DEeE@ & ) I El
— ~o i Y b i o
[ \ Step into \ Run \ " .} Live Watch EveLs
ardware  Seti
RESET Step Over gﬂrs::' .. Setup P Setup
X1

(SW and Hardware) Step Out
STOP Debugger

(Lit when running) Next source
statement

Figure 8-7.1AR C-SPY main debugging control functio  ns

For a full explanation of all debugging optionsagde use the full documentation included in the idgRallation.
These can be accessed via the help menu buttbe entbedded workbench IDE.

8.1.5 Modifying E1 Emulator Hardware Setup Setting
The user is requested to check the “Hardware Setnly’once: before the first debugging session.

Subsequent debugging sessions are launched autaliyatiith the same settings, once the projectdouf is done,
and download is completed.

To change the Hardware setup settings before agd@imyisession, follow the steps below before ctigkbn the
“Download and Debug» “button.

e From the menu bar, expand the “Emulator” Tab.

» Left click to select “Hardware Setup...”.

A=
g{s' RL78_Max_IAR_Ambient_SK - [AR Embedded Workbench IDE

File Edit View Project |Emulator| Tools Window Help
D &8 | v Hardware Setup...
Workspace

Debug |

Breakpoint Taggle During Run

. Mask Optian
Files

=28 RL?B_Mﬁx_lAR_ Pseudo Emulation,
& O Firrrare || DMM Seup
[ Output

Snap Shet Setup

Stuby 5

Figure 8-8.Emulator Hardware Setup
The next time when the “Download and Debug “buf®pressed, the “E1 Hardware setup” window will mpe
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9.10-Link Ambient Sensor Demo Sample

The YRL78IOLINKMAX board is shipped with a demo pre-programmed to the mamtroller. This demo exhibits
all the sensor features available on the platfd@ranplay with the demo, another tutorial manualrsvided
explaining how to use the board with the demo.

The present chapter addresses only the use ofREHOLKMAX board with regards to the ambient lighgnsor
project.

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

If you have the TMG Master device, an IODD deviesatiption file for therRL78IOLINKMAX board demo is
installed on the host PC by tdewnloadabletarter kit Installer.

The I0ODD can be found in the starter kit workspaaeler The “lODD” folder of the SampleProgram repository.
» 10DD file name: Renesas-YRL78IOLINKMAX-V2-SK-201408-10DD1.1.xml

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

For further details please refergection 9.2 UsingrRL78I OLINKMAX Board Demo with TMG IO-Link Device
Tool.

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 9-1.

Remark

If you do not have the TMG USB IO-Link Master, aymur equipment does not support the I0DD descrigfile,
please refer to the “QuickStart Guide 10-Link Devigtack library” installed by the Starter kit In&afor a list of
indexes referring to the application’s process-daié parameters accessible throl@#Link.

AC Adaptor

USB/IO-Link Master

Host Machine

© I0-Link

YRL7SIOLINKMAX

Figure 9-1.YRL78IOLINKMAX Ambient light sensor demo setup
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9.1 Demo Features
The sensor continuously measure the ambient lightieansmits the information via the 10-Link proseita.

The user can set an intensity limit, which can eduo detect the presence of an object or a gimgrient light
condition.

When the measured ambient light is over the liglity the user, the Red LED on the board turns &l wsual
indication.

9.2 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, arfthnnels information from the board to the hostimae. The
operator is able to see the information on the hwathine via the installed 10-Link Device Tool.

9.2.1 Getting Started with the TMG Master:
* Launch the 10-Link device Tool.

Once the tool is up and running, two panes carebe B the GUI (Topology at the top left, and Gagadn the
right) see Figure 9-2 below.

@ [0-Link Device Tool V3 =T
FiE  Optons: Vigw: Hilp
3 8 Offne. B 29 3 o ¥ Specialist -+ (D

f Topoloay
Exit online connection
Online status Topology

Setup online connection

)

Catalog
=15 PCinteifaces
=6 Vendor
o -5 TMG TE GmbH
Device catalog i THG USB I0-Link Master
= 65 10-Link Devices
=) €2 Vendor
D TMG TE GimbH
=3 Samnple Devices
@ Sample Device

Common field

—

Figure 9-2.10-Link Device Tool GUI
The topology pane shows the topology from the R€rfiaces to the I0-Link Devices.

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

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

RO1UH0486ED0000_RL78G1A, Rev. 1.00 :{EN ESNS 39
User Manual



I0-Link Ambient Sensor Demo Sample

YRL78IOLINKMAX

9.2.2 Updating the 10-Link Device Catalog
Before theYRL78IOLINKMAX can be displayed in the device tool, the 10-Lirkides catalog must be updated

* Inthe menu bar select “Options” then “Import Devi@escription*.
@ 10-Link Device Tool V3 E=ifcl
File [ Options | Wiew  Help
=] Change Language L4 | Specialist - (D
Change Login Status Topology
User Management
Import Device Description |
Catalog @
_@ PC-Interfaces

3 Vendor
-0 TMG TE GmbH
toe TMG USE 10-Link Master

S0 10-Link-Devices

=13 Vendor
-0 TMG TE GmbH
= @ Sample Devices
-@® Sample Device

B i

Figure 9-3.Catalog update
A new window opens, in which you can browse yourt®@nd the Renesas-YRL78IOLINKMAX-V2-SK IODD

file.
@ 10-Link Device Tool V3 = |8 X
@ Import Device Description [ﬁ
@U¢| | « StarterKit » 100D ~ 44 [ search 100D P
pology
Organize = New folder =~ 0 @
Marme
2 Renesas-YRLTAIOLIMNKRAXK-Z-SK-20140612-I0DD1.0, Lol
E Renesas-YRLTAIOLINKMAK-2-5K-20140612- 10001, Lxml alog
@ PCnterfaces
- ‘Wendor
A TMG TE GmbH
i TMG USB 10-Link Master
-2 10-Link-Devices
=] @ WYendar
T3 TMG TE GmbH
(S Sample Devices
o e Sample Device
T I b
File name: Renesas-YRLTBIOLINKMAX-W2-SK « ’IO Device Description (*-I0DD1 v|
\ [ Open iv} | Cancel |

Figure 9-4.Import Device Description

Press the open button.

RENESAS

RO1UHO0486EDO000_RL78G1A, Rev. 1.00
User Manual



YRL78IOLINKMAX

I0-Link Ambient Sensor Demo Sample

9.2.3  Catalog Update Confirmation

A successful update shows the Renesas Electronicg& GmbH vendor and thMRL78IOLINKMAX SK, in the
IO-Link Devices section of the catalog.

The TMG USB IO-Link Master can also be seen undgiRerfaces section of the catalog.

|| |

@ 10-Link Device Tool V3

File  Options  Wiew  Help

A3 B offine B 2F | 4+ 47 4| O]

| Specialist

TMG IO-Link Master

Tooology

YRL78IOLINKMAX ——————>

Catalog
---@ PCArierfaces
] @(‘E’gndat
— 73 TMG TE GmbH
el |y TME USE (O-Link Master
=03 10-Link-Devices
=-52 Vendoe
-2 Renesas Electronics Euope GmbH
=1 @2 YRLTBOLINKMAX
B ] Fienesas THL7BIOLINEMAX, 5K (vZ)
=42 TMG TE GmbH
E- @ Sample Devices
@ Sarole Device

S ample Device tor AL7S with Ma1 4821

&

Figure 9-5.YRL78IOLINKMAX in Device catalog

9.24 I0-Link Communication Set-up

» From the Catalog pane, drag and drop the TMG USRIt Master into the Topology pane.

e Leftclick 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).

.
@ [0-Link Device Tool V3 | &
File  Options  View Help
H 2 E;a Offine % ra‘;i' X + ¥ & Speciatist = | (i)
Common | hanual Test | ' . Topology
------ 1 TMG LISB 10-Link Master DE [COME)
——lfg y :
- Technologle
f Maragarrent Grupps
UNIVERSAL SERIAL BUS : @ ; Drag and Drop
Device TMG USB 10-Link Master DE [COME) Catalog [i]
Vesion 118 Vendor  TMG TE GmbH BRG] FCin siace
Intedface  TMG LISB 10 Link Master DE (COME) v [ Seach forinterfaces =632 Vindar
=G TMG TE GmbH
Cornected Device —1 TMG USE 10-Link Master
=42 10-Link-Devices
Hame =2 Vendor
Vend -J@ Renesas Electonics Euwope GmbH
b 53 YRLTAOLINKMAK
Deschption i Renesas YRLTEIOLINKMAX SK (V2)
=12 TMG TE GmbH
= =-GD Sample Devices
Device D QY Sample Device
Wendor ID
| DeleteDevice | L
Figure 9-6.TMG USB IO-Link Master
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* Left click on the "Setup online connection" icontlire Device Tool GUI, shows the "Check Config" batt
within the "Connected Device" area, of the Commectisn.

[ @ 10-Link Device Tool V3 [E=SEEER)
i File Options View Help i
= =] ___I onine B Y +E + 47 & Specialist » (D |

Common | {Sal Test| Topoogy
tup Online Connection i TMG USE I0Link Master DE [COME)
Device USR I0-Link Msstes DE (COMS) P =l
Verson 11 Vendoi  TMG TE Gt BRZY P rinitaces il
Inbedace [ TMGNSE [0-Link Maste: DE (COMS] =13 E‘g“d“
: THi TE GmbH
; ; THG LISE 10-Link M
ComeciedDevies ~Setup Online connection L ek Daciom =
Hame =63 Venda
e = 73 Renesas Electionics Euope GmbH
53 YAL7BI0LINKMAX
Dleszcaiphon Fenesas YALTAIOLIMEMSS SK V2]
= £ TMG TE GmbH
@ Sample Devices
Fsia i @ Sarple Device
Vender ID
Check Config == ety | [ Desotewe | 3

Figure 9-7.0nline status, Check Config
e Click on the "Check Config" button.

The LEDs on the Master blink as the Master triesaionect to th&/RL78IOLINKMAX 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 followingie 9-8.

@ 10-Link Device Teol V3 =B R ]
File'  Options  \iew  Help
H 2 & onine ® 2% 41 + 47 4 Specialist = (D)
| Commen | Manual Test| | Topdlogy
<1 THG USE I0-Lirk Master DE [COME)
en e
L i i
UNIVERSAL SERIAL BUS ' |

Device  TMEG USB ID-Link Master DE (COME] | [Cotaion ®
“Wersion 118 Compare online with enginaering - - @

Intesface TMGUSE Foit qumﬂlrtg 'Drilnis

T s h! Renesas YRL7THIOLINKMAX SK (2] ink Master

Hame I Close I Take over lype of device(s] into engineening I

Wendor

Descrplion 2 - - - Renesas YALTHOLINKMAY SK (V2]

Take over type of device(s) into engineering ) ,MS?E GimbH
Y = @ Sample Devices
Dievics ID @ Sample Device
Wendor ID =
[ cheskConfie | [ DelteDevies | ’

Figure 9-8.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
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@ 10-Link Device Tool V3 =B ||
File  Options  Wiew  Help
| 2 online & 27 + + 17+ Specialist  « (D
Common | Manual Test| ) - Topology
"pn H g;é . i THG USB I0-Link Master DE [COME]
UNIVERSAL SERIAL BUS ﬁ"‘ ; 4 -
Device  TME USE I0-Link Master DE [COME] [ B
Wersion 118 Compare online with engineering @
Intefface [ TMG usaI Pon Engieeting Oriline
Connected Device -Link. Master
Name 1 Close
Wendar 1 — K:lls&urupa GmbH
Description @ Renesas YRL7EIOLINKMAR SK [42)
-3 TMG TE GrbH
~ =152 Sample Devices
Device D @ Sample Device
Yendor ID —
[ Check Config ] ‘ Delete Device

Figure 9-9.Check Config failure
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 thatelYRL 781 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 MaBt€rin the topology pane, and
details on the board can be read in the Common. pane

-
@ 10-Link Device Tool V3 culiE)

File  Options ‘Wiew Help
H 22 onne 5 (2% | 4 + € 4| || Specialist ~ ()

Commor | Manusl Test| Topology

oem— . = 3 10-Link Master DE (COME)
UW'E 3 TI-:F:I ioigle {.-@ [0] Renesas YRLTBIOLINKA A SK (v2]
- Wy | e

UNIVERSAL SERIAL BUS

Devise TMG USE 10-Link Master DE (COME] T =
Version 118 Vendor  TMG TE GmeH =@ PCintataces
Interface | TMG USE 10-Link Master OE (COME] = Vendor
=0 TMG TE GmtH

Cometed Deviee e 1 TMG USB 10-Link Master

=@ I0-Link-Devicss
Name Flenesas TRAL7BIOLINKMAX 5K [v2) 598 Veridar
Vendor Renesas Electiorics Euraps GmbH 1 Fienesas Electionics Euope GimbH

@ YRL7BIOLINK M
b e Renesas YRLTBIOLINKMAX SK V2]

Description Sample Device for BL7S with MAX14821 - i
=03 TMG TE GmbH

- Sample Devices

[ heckConig | [ DeleteDevies: | [

Figure 9-10.10-Link communication active

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

Device D 0x18C004

Wendar D w0150

The Common pane provides information on the commkdevice such as:

Device name: Renesas YRL78IOLINKMAX SK; Device I0x18C004; Vendor name: Renesas Electronics Europe
GmbH; Vendor ID: 0x018C; Picture of the lo-Link des connected to the Master.
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9.3 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 @@mtess data and Parameter). See figure below

@ [0-Link Device Tool V3

= @3

Device

Description

Device ID
Hardware Revision
Bitrate

510 Mode

Luals}

Document Yersion

Renesas YRL7EIOLIMNKMAR SK [¥2]
Sample Device for RL7S with MA>14821 &

0x18C004 10-Link Version 1.1
Firmyare Revision

COmM3 MinCycleTime 2000 s

yes

Fienesas YRL7BIOLINKMAX A/2-5K-201 4051 240D D1. 1

V2o Date of Creation  6/12/2014 1.

File  Options  Wiew  Help
H 2 8 onine. B (ZT | 45 + 4 4| || Specialist - (D
Camman | Process Data I Parameter I Dscl\loscupsl
e IO L. k Wendor Renesas Electronics Europe Gm
“LINK vesan  oarec
RENESAS

-

Topalagy

= TG USB 10-Link Master DE [COME]

9.3.1

Figure 9-11. YRL78IOLINKMAX SK (V2) in device tool

Common Tab

The Common pane provides information on the desiadh as:

Picture of the device; Device name, Product ID, iPeVD, vendor name; Hardware and firmware revisavice

description file, its version and date of creatiDeyice version; 10-Link version.

9.3.2 Pro

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

cess Data Tab

r
@ [0-Link Device Tool V3

|D.@ﬁ

File  Options

H| =2

Wiew  Help

Online & | 27 =+ 7+ Specialist

| Common | Process Data | Parameter i Osciloscope |

@

Topology

Processdata
Clear Intensity .T 6383
Ambient Light above limit .lrus
FD Out Bit :fa\se
[] Process Data Outputs
Process Data Out j.fa\se

Uit

[=h- 1 TMG USE I0-Link Master DE [COME)
e [0] Renesas YRL7BIOLINKMAX SK [v2]

Figure 9-12. YRL78IOLINKMAX SK (V2) Process data
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YRL78IOLINKMAX I0-Link Ambient Sensor Demo Sample

The user can find information such as the ambight intensity measured by the sensor. Whetheintieasity is
above the limit set, and the process data output bi

9.3.3 Parameter Tab

The Parameter tab displays the sensor’s paranedtergs, as well as enabling the user to read fdatathe sensor
or teach the sensor by writing new values to therdoSedrigure 9-13for details.

9.3.3.1 Page organisation
Three types of information can found on this pddertification, parameter and observation).

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

» ‘“Identification”; displays the default settingsaMing to identify the sensor connected to the Maste
By default the factory information recorded in tDD are displayed. However the user can read the
information stored in the sensor, to find out wieetthe sensor connected is of the same hardware and
firmware revision as that of the released version.
The user can find information such as: Vendor anodlypct names, hardware and firmware revisions.

» Observation data: provide a snapshot of the sespovcess data in and process data out variables.

» Parameter: displays the parameters the user casstzteach the sensor. In our sample applici®n
user can restore the factory settings or teachtensity limit to the sensor.

Please refer to the next section 9.4 for infornmaba how to read data and write data to the sensor.

[ @ 10-Link Device Tool V3 =)
File  Options  Wiew  Help
H 2 B online 36 2T | 42 4+ 47 3| Specialist  ~ | (D)
| Comman | Process Data | Parameter i Dscilloscope | - Topalogy
Marme R Walue  Unit [t THG USE 10-Link Master DE [COME)
[ Identification | _ L ‘@ [0] Renesas YRLTSIOLINKMAX SK [V2)
Wendar Narme 1o | Renesas Electronice Europe G... | i
Wendor Test . (=] hittp: /v renesas. eudio-link, . i
Praduct Mame . ] ;Henesas-YHL?SIDLINKMAX-S... . i
Application Specific Tag . T . USE 10-Link . i .
[-] Parameter . . [
Standard Command <Festore Factom Settingsy . (0] _
Standard Command <Teach Clear Limit: . wo
Ambient Light Intengity Limit . o ;2DDD . d .
[-] Dbservation . . [
[-] Process Data In
Clear Intenzity . =] .18383 . d .
Ambient Light abowve limit . (=] true . d .
FD Out Bit . ] .false . d .
[-] Process Diata Out . . [
Process Data Out ] . false d
Ambient Light Intenzity . =] .18383 | d

Figure 9-13.YRL78IOLINKMAX SK (V2) Parameter page
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9.3.4 Oscilloscope Tab

The oscilloscope function enables the visualizatibthe process data in the scope window.

@ TMG [0-Link Device Tool V3 =S
File Options View  Help

H 2 % o B3| 4+ speciait + | D
| Common | Process Data | Parameter| Oscil

. irm

Topology
=1 TMG USB 10 Link Master DE (CI
@ [ Reresas YRL7EIOLINKN

Digtal 1 Ankiert Light sbove it
Digtaz PO 0Bl

i) |

Figure 9-14. YRL78IOLINKMAX SK (V2) Oscilloscope window
9.3.4.1 Play Button (Data Display)

» Leftclick on the Play button to start the realdidlisplay of process data.
Figure 9-14 shows the 14-bit ambient light meas@m@nigreen trace) and the digital intensity Linméd trace).

At factory setting, the intensity limit is set tO@0. By moving a light source closer of further svf@m the sensor,
the corresponding light intensity is displayed. Wlige value is above 2000 the intensity limit isteel.
Respectively the red LED on the board turns on.

9.3.4.2 Pause Button

» Leftclick 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 thermftion recorded during the paused period, followed
the real time measurement.

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

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

9.3.4.4 Cycle Time

» Left click on the cycle time button to set the eytime.
10 samples per cycle are displayed
9.3.4.5 Configure Button

» Leftclick on the configure button to select thegess data variables to display in the scope window
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9.4 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. See Figure 9-idy details.

9.4.1 Read Parameter from the YRL78IOLINKMAX Board Sensor
To read or refresh the display with the currentnosst recent information from the board:

» Use a left click under the “Value” column, in thelloyou want to check the information.
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, let user know that read caminwas
successful.

If the read command fails, the status cell willRed.
In Figure 9-15 below, the light intensity limit satthe device is being checked.
We can also see that the Parameter and Obsenrdatiarhave been read as their status cell is green.

The Vendor name, on the other hand are showinéatitery setting registered in the 10DD file.

(@ 10 Link Device Tool V3 [N
File  Options  View  Help
H =2 B onine S 2T | 4 4+ 7 4 Specialist = | (D)
| Commen | Process Data| Parameter | Deciloseops | Topology

Hame _RAW Walue _ Unit -1 THG USE 10-Link Master DE (COME]

[] Identification | | L @ (0] Renesas YRL7BINLINKMAX SK V2]
“endor Name oo Fenesas Electronics Evope G... | i
Wendor Test . (=} Ehtlp Lhwaw renesaz eudio-ink . i .
Product Mame o | RenesasYRL7AIOLINEMASS | i
Application Specific Tag . [0 .USE 10-Link . i .

[-] Parameter . |

Standard Command <Restore Factom Settings> | wo | Restore Factoy Settings

Standard Command < T each Clear Limits wo | Teach Clear Limit
Ambient Light Intersity Limit . (s} d .
[-] Obzervation . |
[-] Pracess Data In
Clear Intenzity . o .15383 | d .
Arbient Light abowve limit . (=} ;true .'d .
PO Out Bit . o :false .'d .

[-] Process Crata Out
Process Data Out o |falze d

Ambient Light Intenzity o | 16383 d

Figure 9-15.Parameter and data reading
9.4.2  Write Parameter to the YRL78IOLINKMAX Board Sensor
The teach-in functionality allows changing the tigtensity limit on the fly, and restore the fagtcettings.
9.4.2.1 Light Intensity Setting
To write or teach a parameter to the board:
e Cover the tip of the sensor board with your handroopaque object to block the light.

e Under the “Value” column, click Right in the cebrresponding to the parameter you want to change.
(Teach Clear Limit).
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The cell is highlighted in blue and a dialog borwhk up.

» Left click “Execute”.

Figure 9-16 shows the dialog box and setting ofitite intensity limit.

Product Name

| RenesasYRL7BIOLINKMAK-S

. .
@ 10-Link Device Tool V3 =R
File  Options Wiew Help
H 3 S onine B ET | 4 4 42 4 Specialist = | (D)
| Common | Process Data | Parameter | Dsciloscope | Topology
Name: A Value o Unit (=~ TMG USE 10-Link Master DE (COME]
[ Identification (0] Renesas YRAL7BIOLINKMAX SK [v2]
Vendor Name 1o | Renesas Electionies Europe 6.
Wendor Test to | Bt/ Ao renesas ewiodink

Application Specific Tag | USE 10-Link
[] Pararmeter
Standard Command <Festore Factory Settings> | wo | Restore Factory Settings
Standard Command <Teach Claar Limit> wo =
| Execute
Ambiert Light Intensity Limit ro 1450
| Cancel
[-] Observation
[ Process Dataln
Clear Intansity mo 16383
Arobiert Light aberve it ro | tue
PD Out Bit o fale
[ Process Data Out
Frocess Diata Oul o |lakse
Ambiert Light Intensity ro 16383

Figure 9-16.YRL78IOLINKMAX Ambient Light Intensity Limit

setting

9.4.2.2 Factory Settings Restoration

Similarly, to restore the sensor settings to facsmttings:

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

(Restore Factory Settings).
The cell is highlighted in blue and a dialog borwhk up.

» Left click “Execute”.

Figure 9-17 shows the dialog box and setting ofdloéory settings restoration.

[-] Parameter

Standard Command <Restore Factory Settings»

Standard Command <Teach Clear Limit> wo
Ambient Light Intensity Limit ]
[-] Observatior

[ Process Dataln

Clear Intensity ]
Ambignt Light ahave limit o
FD Dut Bit m

[ Process Data Out
Pracess Data Out o

Ambient Light Intensity o

- .
@ 10-Link Device Tool V3 =S~
File Options Wiew Help
H 2 B onine @:, gy 4+ + £ 3 Specialist = | (D)
| Comman | Process Data | Parameter | Dsciloscope| Topology
Name RAW  WValue Unit [t TMG USB I0-Link Master DE [COME)
Hizeican @ (0] Rieriesas YALTOIOLINKMA 5K [v2)
“endor Mame 1o Penesss Electionics Eope G| |
Wendor Test o b reresss ewfiodink | i
Product Name o PenesssFL7AIOLINKMAR'S. . | |
Applicstion Spesitic Tsg w | USE I0-Link i

Execute

Caneel
11460
| 16383 d
e d
false d
false d
16383 d

Figure 9-17.YRL78IOLINKMAX Factory restoration

setting
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lenue 1ssn

00T "A9Y ‘VT98.74 0000d39870HNTOY

SVSINIR"

6v

Item | QTY Remarks Component Description Component Manufacturer Part Number

01 2 C1,C2 CAP CER 1UF 50V 10% X7R (0603) EC2601 Taiyo Yuden UMK107AB7105KA-T

02 5 C3,C4B,C5,C7,C10, |CAP CER 0.1UF 16V 10% X5R (0201) EC2602 TDK C0603X5R1C104K030BC

03 2 |C8,c9 CAP CER 15PF 50V 5% NPO (0201) EC2603 TDK C0603C0G1H150J030BA

04 2 C4A,C6 CAP CER 1UF 6.3V 20% X5R (0201) EC2281 TDKCO0603X5R0J105M030BC

05 1 |CN1 M12-A 4-pin Male connector (M12_Edge) EH1385 Binder 09-0431-212-04

06 1 |CN2 8-pin Female connector (2x4x1.27) EH1387 Samtec CLP-104-02-G-D

07 1 CV5 CAP CER 1UF 10V 10% X5R (0402) EC2048 TDK C1005X5R1A105K

08 2 D1, D2 36V TVS Diode with 55V clamp (3 SOT23) EDO0692 Semtech SDC36C.TCT

09 1 D5 Yellow 1mA Led, (0402) ED0912 Rohm SML-P12YTT86

10 1 D6 Red 1mA Led, (0402) EDO0913 Rohm SML-P12UTT86

11 1 D7 Green 1mA Led, (0402) ED0914 Rohm SML-P12PTT86

12 1 ROA 0 Ohm resistor 50V (0402) 0.125W ER1190 Vishay/Dale CRCW04020000Z0EDHP

13 1 R1 1 Ohm 1% resistor 50V (0402) 0.125W / 353mA max ER1191 Vishay/Dale CRCW04021R00FKEDHP

14 2 R2, R3 20k Ohm 5% resistor (0402) 0.1W / 2.2mA max ER0504022002

15 1 R4 1.5k Ohm 5% resistor (0201) 0.05W / 5.7mA max ER0502011501

16 2 R7,R8 10k Ohm 5% resistor (0201) 0.05W / 2.2mA max ER0502011002

17 1 RV5 10 Ohm 1% resistor (0402) ER01040210R0

18 1 RVP 10 Ohm 1% resistor 50V (0402) 0.125W / 111mA max ER1186 Vishay/Dale CRCW040210ROFKEDHP

19 1 Ul 10 Link Device Transceiver (25 WLP) MAX14821EWA+ | Maxim MAX14821EWA+

20 1 u2 Low Power uC (25 WFLGA) EQ1385 Renesas R5F10ES8EALA#YE

21 1 |Y1 18.432MHz Crystal (4 SMD) EX0519 Mercury X22-18.432-12-30/30/4085
Assembled PC board: Half Moon Bay (MAXREFDES26#)

22 1 PCB1 MAXREFDES26# | MAXREFDES26#
Ambient Light Sensor Board shaped like a half moon

23 0 C2B Not installed. CAP CER 0.1UF 50V 10% X7R (0402) EC2502 Taiyo Yuden UMK105B7104KV-FR

24 0 ROB Not installed. 0 Ohm 5% resistor (0201) 0.05W ER0502010R00

25 0 |TP1 Not installed .Test Point N/A
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