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Notice

1. 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.

2. 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.

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

4. 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.

5. 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.

6. 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.

7. 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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8. 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.

9. 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.

10. 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.

11. 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.

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

13. 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 Products

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.

1. 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.
2. 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 LS| 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.

3. 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 LS| is not guaranteed if they are accessed.

4. 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.

5. 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:

e+ Device availability

e+ Ordering information

e -« Product release schedule

o+ Availability of related technical literature

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

o + 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:

e Pin function
e CPU function
e 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:

e Weight in data notation: Left is high order column, right is low order

column

e Active low notation: xxx (pin or signal name is over-scored) or
/xxx (slash before signal name) or
_ XXX

e Memory map address: High order at high stage and low 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 0x xxxx

Numeric prefixes representing powers of 2 (address space, memory capacity):

K (kilo): 2'°=1024
M (mega): 2?0 =10242 = 1,048,576
G (giga): 2% =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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How to Use This Manual

(1) Purpose and Target Readers

This manual is designed to provide the user with an understanding of the
hardware functions and electrical characteristics of the MCU. It is intended for
users designing application systems incorporating the MCU. A basic knowledge
of electric circuits, logical circuits, and MCUs is necessary in order to use this
manual. The manual comprises an overview of the product; descriptions of the
CPU, system control functions, peripheral functions, and electrical characteristics;
and usage notes.

Particular attention should be paid to the precautionary notes when using the
manual. These notes occur within the body of the text, at the end of each section,
and in the Usage Notes section.

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

The following documents apply to the xxx/xx Group. Make sure to refer to the
latest versions of these documents. The newest versions of the documents listed
may be obtained from the Renesas Electronics Web site.

_[I_))(/)F():gment Description _[r)i?lceument Document No.
Data Sheet Hardware overview and xxx/xx Group RO1DSxxxXE 00
electrical characteristics Datasheet
Hardware specifications (pin
assignments, memory
maps, peripheral function
specifications, electrical
User’s characteristics, timing xxx/xx User’s . ;
manual for charts) and operation manual for This Uslers
Hardware description. Hardware manua
Note: Refer to the
application notes for details
on using peripheral
functions.
User's XXX/xx Series
manual for Description of CPU User's RO1USXXXXEJxxxx
Software instruction set manual for
Software
Information on using
peripheral functions and
o application examples. )
Application Sample programs Available from Renesas
Note ) Electronics Web site.
Information on writing
programs in assembly
language and C.
$§2§§i§| Product specifications, updates on
Update documents, etc.
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(2) Notation of Numbers and Symbols

Not applicable.

(3) Register Notation

Not applicable.
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(4) 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
VCO Voltage Controlled Oscillator

All trademarks and registered trademarks are the property of their respective

owners.
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R01UH0243EDO000 Introduction

Chapter 1 Introduction

The YRPBRL78G13 is a promotion board for the new Renesas RL78
microcontroller family. It supports On-Board debugging, flash programming, and
is pre-programmed to work with the GUI provided on the DVD to demonstrate the
low power capabilities of the Renesas RL78 MCU.

1.1.1 Main features of YRPBRL78G13

o Easy to use device demonstration capabilities
YRPBRL78G13 contains elements to easily demonstrate simple I/O-functions (i.e.
LED output, I/0 lines, UART serial interface) together with the key functions such
as Real Time Clock (RTC), ADC, Timers, safety functions and on-chip data flash.

o Power supply via USB interface
YRPBRL78G13 is powered via USB interface. No separate power supply is
needed although a connector is provided to supply an external power supply if
needed.

e On-Board debug function
The YRPBRL78G13 supports an On-Board debug function by using the IAR C-
SPY debugger, without the need of additional debug hardware. It allows Flash
programming and supports standard debug functions such as code execution,
single stepping, software breakpoints, memory manipulation etc.

o WriteEZ5, Flash programming software
Windows based Flash programming software allows the user to select and
download application programs to the YRPBRL78G13 board for evaluation
purposes.

o Applilet3, Device driver code generator
Software tool used to generate device driver code to initialize and use on-chip
peripherals.

Caution Please note that the WriteEZ5 and Applilet3 software versions provided are only
preliminary versions and therefore should only be used with the YRPBRL78G13
board. We recommend not to upgrade these software tools in order to guarantee
operation with the stick. Please also note that documentation is not supplied for
these pre release versions but will be available to download from the Renesas
website once final versions are released.

e Various input / output signals available, such as

° All /O ports prepared to be connected to user hardware

° Virtual UART interface, via the yPD78F0730 78K0 8-bit microcontroller
with on-board USB interface

° 1 LED connected to a RL78/G13 port for visualization.

o The IAR Embedded Workbench for RL78 and the IAR C-SPY debugger are
included. These packages are restricted in such that maximum program code
size is limited to 16 Kbytes.

Caution Please note that only the IAR Embedded Workbench for RL78 1.10 version
provided on the DVD should be used with the YRPBRL78G13 stick and will be
supported.

R01UH0243EDO0000 Rev. 1.0 NS 12
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R01UH0243EDO000 Introduction

e Full documentation is included for the Renesas software tools and the RL78/G13
device.

YRPBRL78G13 is not intended for code development. Renesas does not allow and does not
support in any way any attempt to use YRPBRL78G13 in a commercial or technical product.

1.1.2 System requirements

HOST PC A PC supporting Windows XP, Windows Vista or 7 is required for the GUI
and development tools installation. A Pentium processor with at least 1
GHz CPU performance, with at least 256 Mbytes of RAM, allowing you to
fully utilize and take advantage of the product features.
350 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 able to access all the
product documentation.

Host interface USB interface that enables communication based on USB (Ver1.1 or later)

1.1.3 Package contents

YRPBRL78G13

USB Type A/ Mini-B cable

Screwdriver to adjust the potentiometer voltage

DVD containing all the software, tools and documentation needed to quickly
start evaluating the product.

If any part is missing or seems to be damaged, please contact the dealer from
whom you received your YRPBRL78G13 starter kit.

1.1.4 Trademarks

IAR Embedded Workbench, VisualSTATE, IAR MakeApp and C-SPY are
registered trademarks of IAR Systems AB. Microsoft and Windows are registered
trademarks of Microsoft Corporation. Adobe and Acrobat Reader are registered
trademarks of Adobe Systems Incorporated.

All other product names are trademarks or registered trademarks of their
respective owners.
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YRPBRL78G13 System Configuration

Chapter 2 YRPBRL78G13 System Configuration

Figure 1:

2.1

2.2

2.3

The YRPBRL78G13 system configuration is given in the diagram below:

YRPBRL78G13 System Configuration

YRPBRL78G13

YRPBRL78G13 is a promotion board for evaluating the new Renesas RL78/G13
family of devices. The device used is the RL78/G13 (R5F100LEAFB) the first
microcontroller from the G Series. The board can be directly connected to the
host system via a USB port. The host system may be used for On-Board
debugging or Flash programming and to allow execution of the Demonstration
program on the RL78/G13 device in combination with the supplied demonstration
GUI.

As default, the RL78/G13 is using the 32 MHz internal high-speed oscillator, but
the YRPBRL78G13 board is provided with a connection for an external 20 MHz
oscillator (not fitted) if the user wishes to use a different clock frequency than that
provided by the internal high speed oscillator. An external Seiko Instruments low
power 32.768 KHz resonator is provided for the sub-clock.

Host Computer

The USB host interface enables communication to the YRPBRL78G13 board.
The yPD78F0730 78K0 8-bit microcontroller with on-chip USB interface and the
Renesas Electronics virtual UART driver allows application software to access
the USB device in the same way as it would access a standard RS232 interface.
The Renesas Electronics virtual UART driver appears to the windows system as
an extra Com Port, in addition to any existing hardware Com Ports.

Power Supply via USB interface

YRPBRL78G13 is powered by USB interface therefore no separate power supply
is required.

User Manual
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Chapter 3 YRPBRL78G13 Board Components

The YRPBRL78G13 board is equipped with a USB connector and with several
connectors in order to be connected to host computers, Minicube2, E1 emulator
or any external target hardware.
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Figure 2: YRPBRL78G13 Board Components

Some of the YRPBRL78G13 components are free for user application hardware

and software. Please read the user’s manual of the RL78/G13 device carefully to
get information about the electrical specification of the available I/O ports before

you connect any external signal to the YRPBRL78G13 board.

3.1.1 Configuration Jumpers J6, J7, J8, J9
The jumpers J6 to J9 control the different operating modes of the YRPBRL78G13
board.
3.1.1.1 GUI Demonstration Mode / Virtual UART Mode

The default operation of the board is set for use with the GUI using the virtual
UART. Jumpers J6 to J9 should be set as shown in the table below

J6 2-3
J7 2-3
J8 2-3
J9 2-3

Table 1: J6 to J9, GUI Demonstration Mode
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3.1.1.2 On-Board Debug (OCD) Mode / Flash Programming Mode

The YRPBRL78G13 starter kit supports on-board debug mode achieved by a
dedicated monitor running on the RL78/G13 device. By using the IAR C-SPY
debugger, flash programming and standard debug functions i.e. code execution,
single stepping, software breakpoints, memory manipulation etc. are supported.

Additionally the built-in Flash memory of the RL78/G13 device can be re-
programmed by using the WriteEZ5 Flash programming GUI.

Configure jumpers J6 to J9 as following to use the on-board debug or Flash
programming mode:

Jumpers Configuration
J6 1-2
J7 1-2
J8 1-2
J9 1-2

Table 2: J6to J9, On-Board Debug / Flash Programming Mode

For more details please refer to Chapter 8 - On-Board Debugging (OCD) of this
document.

3.1.2 User's LED D1

D1 is the Power LED. D1 is activated if power is supplied to the YRPBRL78G13
board.

3.1.3 Power LED D2

D2 is connected to the port pin “P77” of the RL78/G13. It can be used by the user
for any purpose.

3.1.4 External Power Supply J4

External power can be supplied by connecting a regulated 5V DC to the
connector J4 (not assembled).

The operation of the stick is as follows:

- USB power only

Or

- External supply only (Board can only be operated as stand alone only, no USB
power connection).

When external power supply (Vext) is used, make sure that you follow these
guidelines:

- Solder bridge NO1 is closed (Default is open)

- Solder bridge NF1 is closed to power the 78K0/USB circuitry (Default is closed)
- Vext can only be used if the stick is not connected to the PC

- USB connection is not permitted (if both USB and external power supplies are
used, then it can damage the board).

Please refer to the schematic and the assembly drawing of the board to locate
the above components.
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J4 Function
1 Vext (+)
2 GND (-)

Table 3: External Power Supply, Connector J4

Note: Pin number 1 is marked with a square on the assembly drawing

3.1.5 Current Measurement J3

Jumper J3 connects the 5V power supply to the Vpp pin of the RL78/G13
microcontroller. The jumper can be replaced by the two leads of a Multi-meter to
measure the current consumed by the RL78 device. To use this function please
make sure that the Multi-meter is connected before supplying power to the starter
kit. The current can be measured for all the different low power modes by using
the demonstration GUI supplied to enter all different power and standby modes.

3.1.6 E1 Emulator Connector J5

Jumper J5 (not fitted) is provided to allow debugging and programming of the
RL78/G13 microcontroller using the E1 OCD emulator. This function allows the
user to be able to debug an application and make use of the UART2 that can use
the Renesas Virtual UART to interface to the PC. For this function a 14-way (2 x 7)
standard pitch connector needs to be mounted and connected as shown below.

VDD 4o VDD
—1 ek GND [ ]‘
rooLo o] MRST  EMLE [H—|reder
TDO NC |- 5
—L MD1 Vele:
9 10 RST
T™S MDO
rRsT ] TDI GND
/RES GND
E1 connector (unmounted) —
El Interface Connector

Figure 3: E1 Emulator Connection

3.1.7 Programming Connector J10

J10 is provided for production programming of the uPD78F0730 78K0 8-bit
microcontroller during manufacturing. The 78K0/USB device should not be
reprogrammed in order to ensure the USB interface working correctly with the GUI.
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3.1.8 Mini-B USB Interface Connector USB1

The mini-B USB connector allows connecting the IAR C-SPY debugger or the
WriteEZ5 Flash programming software to the YRPBRL78G13 board in order to
debug or program application software to the RL78/G13 device. The board power
supply is also provided by this connector.

Additionally connector USB1 connects UART2 of the RL78/G13 device to the host
system.

Figure 4: Connector USB1, Mini USB B Type Connector Pin Configuration

Veus
D-
D+
NC

GND

DB WIN|—=

Table 4: Pin Configuration of mini-B USB Connector USB1

For connection with the host machine, YRPBRL78G13 can be plugged directly into an
available USB port.

3.1.9 External Connectors J1 and J2

J1 to J2 are connectors for external user hardware. A standard 0.1’ pitch, 30-way single
row, straight headers can be mounted to bring all I/Os for usage. Please read the user’s
manual of the RL78/G13 device carefully to get information about the electrical
specification of the available 1/O ports.

[CecocceoobooocococOOOOOO0OO00000O0OGCOGGCGGGON
Ji0 ]

0
L | 1111111111111 et o

oz 123 TPLRLZ
YRPBRL78G13 WWW. renesas.com

Figure 5: External Connectors J1 and J2
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1 GND VSS /EVSS

2 VDD VDD / EVDD

3 P10 P10/SCK00/SCL00

4 P11 P11/SI100/RxD0/TOOLRxD/SDAOO

5 P12 P12/SO00/TxD0/TOOLTxD

6 TXD P13/TxD2/S020

7 RXD P14/RxD2/SI20/SDA20

8 P15 P15/SCK20/SCL20

9 P16 P16/TI01/TO01/INTP5

10 P17 P17/T102/TO02

11 P55 P55

12 P54 P54

13 |[P53 P53

14 P52 P52

15 |P51 P51/INTP2/SO11

16 [P50 P50/INTP1/S111/SDA11

17 |P60 P60/SCLAO

18 | P61 P61/SDAAO

19 |P62 P62

20 P63 P63

21 P31 P31/TI03/TO03/INTP4

22 P77 P77/KR7/INTP11

23 |P76 P76/KR6/INTP10

24 P75 P75/KR5/INTP9/SCKO01/SCLO1

25 |P74 P74/KR4/INTP8/SI01/SDA01

26 |P73 P73/KR3/SO01

27 |P72 P72/KR2/S0O21

28 |P71 P71/KR1/SI121/SDA21

29 |P70 P70/KR0/SCK21/SCL21

30 NC Not connected

Table 5: Connector J1
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J2 |Signal name RL78/G13 Pin Name Comment
1 GND VSS /EVSS
2 VDD VDD / EVDD
3 P140 P140/PCLBUZ0/INTP6
4 P141 P141/PCLBUZ1/INTP7
5 P00 PO0/TI00
6 PO1 P01/TO00
7 P02 P02/ANI17/SO10/TxD1
8 P03 P03/ANI16/SI10/RxD1/SDA10
9 P04 P04/SCK10/SCL10
10 |P130 P130
11 |AVrefp P20/ANIO/AVREFP
12 |AVrefm P21/ANI1/AVREFM
13 |P22 P22/ANI2
14 |P23 P23/ANI3
15 |P24 P24/ANI4
16 |P25 P25/ANI5
17 |P26 P26/ANI6
18 |P27 P27/ANI7

Reset input

19 | T_RESET Connected to 1.5 kQ pull-up resistor
20 |P120 P120/ANI19
21 P43 P43
22 |P42 P42/T104/TO04
23 |P41 P41/T107/TO07
24  |P137 P137/INTPQ
25 |[P146 P146
26 |P147 P147/ANI18
27 |P06 P06/T106/TO06
28 |P05 PO5/TI05/TO05
29 |P30 P30/INTP3/RTC1HZ/SCK11/SCL11
30 [NC Not connected

Table 6: Connector J2
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3.1.10 Solder Bridges

Some operating functions can be customized by opening or closing the corresponding
solder bridge accordingly. For more details please refer to the board schematics, Chapter
11 of this document.

NF2

JlO

©F M
(7] g |
—RE®
¢
=i, Mo
=0
=
b
a
i F-O

ID"H

H BEC

|
] |
g O
I

=N [T

]
*EEN
)
CZpm

I 5 @

o]
Y
=
M

= L

TP1R12
YRPBRL?SG13 WWWw.renesas.com «~ —
o000 0000000000000000000000OOOONO

3
[ |
ol ]

NF1 NO1
Figure 6: Location of Solder Bridges

NF1 Closed Power is supplied from the USB interface
Connects RxD2 pin to INTP5 pin (for waking up

NF2 Closed the device from STOP mode upon data reception)
Connects X1 pin to a 10K pull-down resistor

NF3 Closed (when 20MHz resonator not fitted)
Connects X2 pin to a 10K pull-down resistor

NF4 Closed (when 20MHz resonator not fitted)

NO1 Open By closing the solder bridge, power is supplied

P externally
Table 7: Solder Bridges
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3.1.11 Seiko Instruments Inc. Low Power 32 KHz Resonator

The YRPBRL78G13 board is fitted with an external 32 KHz resonator (X2) characterized
specifically for the RL78/G13 device supplied by Seiko Instruments Inc.

This is a specially designed low power resonator designed to support the very low power
consumption of the RL78/G13 family.

For more technical details on this device and contact details for Seiko Instruments, please
refer to chapter 13.

3.1.12 RL78/G13 Memory Map

The RL78/G13 memory layout is shown in the table below.

\— Free for user application
software
OxFEEFF Mirror
0xF2000 51.75KB
3 OxF1FFF Data flash memory
= |LoxF1000 4 Ke
3 OxOFOFFF
g Access prohibited area
< 0xF0800
Free for user application
software
OXEFFFF
Access prohibited area
0x10000
Free for user application
software
Table 8: RL78/G13 Memory Map
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Chapter 4 Getting Started

The default setting of the YRPBRL78G13 board is set for demonstration use with
the GUI. The DVD included and quick start guide will take the user through the
installation procedure

Initially the user will be required to select between the two installation options that
are available to the user:

1. Quick Start Installation
This will just install the GUI, drivers and associated documentation.

2. Complete Installation
This will install the GUI full documentation and all of the development
tools.

The Quick Start Guide will automatically open after the installation process to
guide the user through the initial set-up and connection to the PC and GUI.

Please note as the communication interface between the host computer and the
YRPBRL78G13 board is the USB port interface, the hardware and software must
be installed properly.

4.1 Installed Contents

The installer will copy and install the contents of the DVD on the host PC.

The contents copied and installed from the DVD will appear on the “Start > All
Programs” menu under the main “Renesas Electronics Tools > YRPBRL78G13”
and main “IAR Systems” folders with the following directory structure:

‘2 YRPBRL78G13 DESCRIPTION
[ B Manual Navigator - Documentation

L YRPBRL78G13-Demo - GUI software

A Applilet3 for RL78G13 - Device driver code generator
WriteEZ5 - Flash programming software

‘3 JAR Systems DESCRIPTION

1 1AR Embedded Workbench for

- IAR Embedded Workbench for RL78

Renesas RL78 1.10 Kickstart mbedded Yorkbench for

Table 9: Contents Installed on Start > All Programs
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Chapter 5 Hardware Installation

After unpacking the YRPBRL78G13 promotion board, connect the USB cable
supplied to the board. The connection of the board to the Host PC should be
done in conjunction with Chapter 6.5 - USB Driver Installation.

This driver must be installed before the user can use the GUI or debugger.
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Chapter 6 Software Installation

The YRPBRL78G13 package comes with several software demonstration
packages:

0 |AR Systems Embedded Workbench for RL78, including C compiler,
assembler, linker, librarian and IAR C-SPY debugger

0 A project built for use with the IAR debugger is included

o WriteEZ5 Flash programming GUI software to allow Flash programming
of the RL78/G13 internal Flash memory

0 GUI to be run with the main demonstration programs
0 Source code for the demonstration and debugger programs

The IAR Systems Embedded Workbench environment and the WriteEZ5 Flash
programming GUI must be installed on your PC. For detailed installation hints,
refer to the following chapters and to the corresponding documentation of the IAR
Embedded Workbench for RL78 and WriteEZ5.

6.1 IAR Systems Embedded Workbench for RL78
Installation

This program will be installed automatically by the installer on the DVD when the
full installation is selected. If the quick install (GUI) was previously selected,
please insert the DVD again and select the full installation.

6.2 WriteEZ5 Flash Programming GUI Installation

This program will be installed automatically by the installer on the DVD when the
full installation is selected. If the quick install (GUI) was selected, please insert the
DVD again and select the full installation.

6.3 GUI Installation

This program will be installed automatically by the installer on the DVD for both
quick start and full installation.

6.4 Sample Programs Installation

The DVD installer will automatically install the sample debugger programs and
the demonstration source code when the full installation is selected. If the quick
start installation was previously selected, then please insert the DVD again and
select the full installation.

The programs will be located in the following directories on the host PC:

C:\Workspace\RPB\RL78G13\IAR Sample Projects\Debugging Project\
C:\Workspace\RPB\RL78G13\IAR Sample Projects\GUI Demo Source Code\
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6.5 USB driver installation
In order to use the YRPBRL78G13 board in combination with IAR C-SPY
debugger or the WriteEZ5 Flash programming GUI software, “Renesas
Electronics Starter Kit Virtual UART” USB driver must be installed on the host
machine.
Please follow according to version of Windows OS. Please check your Windows
version, and follow the instructions:
Installation on Windows XP - Chapter 6.5.1
Installation on Windows Vista > Chapter 6.5.2
Installation on Windows 7 - Chapter 6.5.3
Note Please insertthe YRPBRL78G13 DVD in your DVD drive in order to proceed with
the USB driver installation.
After the installation, please go to Chapter 6.5.4 — Confirmation of USB Driver
Installation.
6.5.1 Installation on Windows XP
<1> When the YRPBRL78G13 board is connected to the host machine, the board is

recognized by “Plug and Play”, and the wizard for finding new hardware is started.

Select “No, not this time” and click [ Next > ]

Found New Hardware Wizard

Welcome to the Found New
Hardware Wizard

Windows will search for cument and updated software by
looking on your computer, on the hardware installation CD, or on
the Windows Update Web site {with your permission).

Read our privacy policy

Can Windows connect to Windows Update to search for
software?

{1 Yes, this time only
"1 Yes, now and every time | connect a device

{#) Mo, not this time

Click Next to continue.

[ Net> || Cancel
Figure 7: Found New Hardware Wizard (Windows XP)
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Select “Install from a list or a specific location (Advanced)” and click .

Found Mew Hardware Wizard

This wizard helps you install software for:
USE Device

\-] i your hardware came with an installation CD
i or floppy disk. insert it now.

What do you want the wizard to do?

(" Install the software automatically (Recommended)
(%) Install from a list or specific location (Advanced)

Click Mext to cortinue.

[ <Back ][ MNet> | [ Cancel

Figure 8: Install from a Specific Location (Windows XP)

<2> Mark “Include this location in the search” and then browse the computer to select

the following directory:

C:\Program Files\Renesas\RPB\RL78G13\USB Drivers\Win2k\

Click [Next >].

Found New Hardware Wizard

Please choose your search and installation options. :g

(%) Search for the best driver in these locations.

lUze the check boxes below to limit or expand the default search, which includes local
paths and removable media. The best driver found will be installed.

[] Search removable media floppy. CO-ROM..)
Include this location in the search:

[ Files'Renesas\RPE\RL78G 13\USB Drivers\win ko]
(") Dont search. | will choose the driver to install.

Choose thiz option to select the device driver from a list. Windows does not guarantee that
the driver you choose will be the best match for your hardware.

[ <Back || Net> | [ Cancel

Figure 9: Search Location Specification (Windows XP)
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<3> Click | Continue Anyway | to continue the installation.

Hardware Installation

L | "_., The software you are inztalling far this hardware;
L

FRenezaz Starter Kt Wirkual LART

has not paszed Windows Logo testing to venfy itz compatibility
with Windows =P, [Tell me why thiz testing is important. |

Continuing your installation of thiz software may impair
or destabilize the commect operation of your zystem
either immediately or in the future. Microzoft strongly
recommends that you stop thiz installation now and
contact the hardware vendor for software that has
pazsed Windows Logo teshing.

[ Continue Arnpway ] I STOF Installation

Figure 10: Installation Confirmation (Windows XP)

<4> Click to close the installation wizard.

Found Mew Hardware Wizard

Completing the Found New
Hardware Wizard

The wizard haz finished instaling the software for:

(3 Fieneszas Starter Kit Virtual UART

Click Finizh to cloze the wizard.

Figure 11: USB Driver Installation Completion (Windows XP)
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6.5.2 Installation on Windows Vista

<1> When the YRPBRL78G13 board is connected to the host machine for the first
time, the board is recognized by “Plug and Play” and the “Found New Hardware”

window will pop up.
Select “Locate and install driver software (recommended)”.

Windows needs to install driver software for your Unknown
Device

@ Locate and install driver software {recommended)
Windows will guide you through the process of installing driver software
for your device.

% Ask me again later
Windows will ask again the next time you plug in your device or log on.

¥ Don't show this message again for this device
Your device will not function until you install driver software.

Figure 12: Found New Hardware Wizard (Windows Vista)

Then select “Browse my computer for driver software (advanced)” on the next
window.

Windows couldn't find driver software for your device

= Check for a solution
Windows will check to see if there are steps you can take to get your device
working.

< Browse my computer for driver software (advanced)
Locate and install driver software manually.

Figure 13: Install from a Specific Location (Windows Vista)
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<2> Select the folder where the installer has copied the USB drivers from the DVD.

For 32-bit Operating Systems, select the following location:
C:\Program Files\Renesas\RPB\RL78G13\USB Drivers\Win2k\
For 64-bit Operating Systems, select this location:

C:\Program Files\Renesas\RPB\RL78G13\USB Drivers\wlh_amd64\

Click [Next >].

sy s
i
Found Ne

Browse for driver software on your computer

Search for driver software in this location:

C:\Program Files\Renesas\RPB\RL7BG1 3\ USE DriversiwinZk

Include subfolders

Figure 14: Search Location Specification (Windows Vista)

<3> Click|Install |when the driver has been found..

Would you like to install this device software?

Mame: Renesas Electronics Corporation Ports (C...
=3 Publisher: Renesas Electronics Corporation

[7] Abways trust software from "Renesas Electronics Install ] [ Don't Install I
Corporation”.

@ You should only install driver software from publishers you trust. How can [ decide which device
software is safe to install?

Figure 15: Installation Confirmation (Windows Vista)
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<4> Click to close the installation wizard.

The software for this device has been successfully installed

Windows has finished installing the driver software for this device:

Renesas Starter Kit Virtual UART

Figure 16: USB Driver Installation Completion (Windows Vista)

6.5.3 Installation on Windows 7

<1> When the YRPBRL78G13 board is connected to the host machine, the board is
recognized as an “Unknown Device” in the Device Manager. Right click on the
“Unknown Device” and select “Update Driver Software...” within the Device
Manager window.

Select “Browse my computer for driver software”.

@ | Update Driver Software - Unknown Device

How do you want to search for driver software?

< Search automatically for updated driver software
Windows will search your computer and the Internet for the latest driver software
for your device, unless you've disabled this feature in your device installation
settings.

< Browse my computer for driver software
Locate and install driver software manually.

Figure 17: Update Driver Software (Windows 7)
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<2> Select the folder where the installer has copied the USB drivers from the DVD.

For 32-bit Operating Systems, select the following location:
C:\Program Files\Renesas\RPB\RL78G13\USB Drivers\Win2k\
For 64-bit Operating Systems, select this location:

C:\Program Files\Renesas\RPB\RL78G13\USB Drivers\wlh_amd64\

Click [Next >].

@ || Update Driver Software - Renesas Starter Kit Virtual UART (COME)

Browse for driver software on your computer

Search for driver software in this location:

C:\Praogram Files\Renesas\RPE 16 i [ 3 - Browvse..,

[FInclude subfolders

2 Let me pick from a list of device drivers on my computer
This list will show installed driver software compatible with the device, and all driver
software in the same category as the device,

Mext Cancel

.

Figure 18: Search Location Specification (Windows 7)

<3> Click|Install | when the driver has been found..

i N
[+7] Windows Security ﬁ

Would you like to install this device software?

Marre: Renesas Electronics Corporation Ports (C..,

o= Publisher: Renesas Electronics Corporation

[[] Always trust software from "Renesas Electronics Install ] [ Don't Install ]
Corporation”.

@ You should only install driver software from publishers you trust. How can I decide which device
software is safe to install?

b

Figure 19: Installation Confirmation (Windows 7)
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<4> Click to close the installation wizard.

U [l Update Driver Software - Renesas Starter Kit Virtual UART (COMS)

Windows has successfully updated your driver software
YWindows has finished installing the driver software for this device:

Renesas Starter Kit Wirtual UART

—
Figure 20: USB Driver Installation Completion (Windows 7)
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6.5.4 Confirmation of USB Driver Installation

After installing the USB driver, check that the driver has been installed correctly,
according to the procedure below.

Open "Device Manager" by entering:
[Start] > [Settings] = [Control Panel] = [System] - tab [Hardware]

When the YRPBRL78G13 board is connected to the host PC, the "Renesas
Electronics Starter Kit Virtual UART" (without "?" mark) should be present under
the section "Ports (COM & LPT)".

The screen above shows that the COM port number is "COM23".

When you change the USB port connection, the COM port number will be
changed as well.

L, Device Manager

File  Action Wiew Help

M EHFES 20E A8 =21

+ody DYDYCO-ROM drives ~
+|-fidg Human Interface Devices ]
+-i=%) IDE ATAJATAPT cantrallers
&g IEEE 1394 Bus host controllers
IE] Infrared devices
e Kevboards
'_"} Mice and other pointing devices
L Modemns
§ Manitars
BE& nebwork adapters
B PCMCIA adapters
[a PCMCIA and Flash memary devices
= Parts (COM & LPT)
r;"f Bluetookth Communications Pork (COM15)
r;"f Bluetookth Communications Pork (COMLA)
r;"f Communications Park (COM1)
o ECP Printer Port (LPT1)
r;"f Renesas Skarter Kik Yirtual UART (COMZ3) —
+ ﬂ Processars
+ % SC5I and RAID controllers
IR Secure Digikal host controllers "

e o O O B e B

Figure 21: Device Manager

Caution Do not do “Hardware Modification Scan” when you communicate with the target
device.
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Chapter 7 How to Use WriteEZ5 Flash Programming
Software

This chapter explains the basic operations of the WriteEZ5 GUI for programming
the YRPBRL78G13 board. This chapter covers how to start the system, execute
the EPV command (Erase, Program, Verify), and program the target RL78/G13

device.
The conditions of the series of operations described in this chapter are as
follows:
Hardware Board : YRPBRL78G13
Configuration of )
YRPBRL78G13 CPU : RL78/G13
Target Device : R5F100LE
Voltage level : 5V
Software Parameter file : R5F100LE.pr5
Configuration of . .
WriteEZ5 GUI Clock setting : Internal-OSC
Port : UART-chO (1Mbps)
Operation mode : Chip
Write HEX file : YRPBRL78G13_Stick_Demo_SW.hex or
YRPBRL78G13_IAR_OCD_Project.hex
Option Setting : Blank check before Erase

The YRPBRL78G13_Stick_Demo_SW.hex file is the main demonstration
software for use with the GUI.

The YRPBRL78G13_IAR_OCD_Project.hex file is the sample project for use with
the IAR Embedded Workbench debugger.

<1> Installing the Install the WriteEZ5 GUI software on the host machine you are using, by referring
WriteEZ5 GUI to Chapter 6 — Software Installation (if the software has not been installed yet).

<2> Installing the Install the USB driver on the host machine you are using, by referring to Chapter
driver 6 — Software Installation (if the driver has not been installed yet).

<3> Installing the The parameter file for the RL78/G13 device is installed automatically during
parameter file installation of WriteEZ5 GUI in the folder:

C:\Program Files\Renesas\RPB\RL78G13\WriteEZ5 for RL78G13\PR5-RL78G13_V100

Nevertheless the parameter files for the family RL78/G13 can also be found in
the folder /WriteEZ5 for RL78G13/PR5-RL78G13_V100/ of the DVD.
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<4> Setting and Set the YRPBRL78G13 board by configuring J6 to J9 as following:
connecting

J6
J7
J8
J9

Table 10: J6to J9 Configuration for Flash Programming Mode

m 0000000000000 0O00C00000C0OOOO0OOOQONON
U T 02 DI N2
, : s

ol o
Rz RI

[l b ke |

2
—:ca =z=""-°‘ Q%‘

Rl‘?
S8P-T7 T7 FL

'T_, Mo £5% oer
YRPBRLTBG13 TF){.-'ifurl\%w\ﬂ.ur.rc-anesas.f.:c:pm =

NOeCOOo0OOVOOOCOOOCOOOOOLLOOOOODOONO]N

Jumper Positions

Figure 22: Stick in Flash Programming Configuration
Connect the YRPBRL78G13 board with the host machine.
<5> Starting Start the WriteEZ5 GUI from the start menu:

[Start] = [All Programs] - [Renesas Electronics Tools] > [WriteEZ5]

Or use the shortcut icon on your Desktop.

B2 WriteEZ5
File Device View Help

i
2]

,
il

é

“ utilh |

: -Device-|
Mame :
Wersion :

I - Parameter file -
Mame :
Wersion :

= — Load file

| Name
Date :
Chksumn :
Area:

Connection to device

Part :
Speed
Range
Freq. :

| Multiply :

P__ﬂaﬁw__

Figure 23: WriteEZ5 Start-up Screen
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<6> Setting the (6.1) Select [Device] = [Setup] from the menu bar or click on the [Setup] icon.

programming The

. “Standard” tab of the “Device Setup” dialog box is opened:
environment

B Device Setup

Standard Iﬁdvance ]

Parameter file FRM File Read

Host connection
Port i
Speed ;

1~ Supply oscillator

Frequency
Multiphy rate

Operation Mode -

S [ Cod [ Data
T N I
 hrea End - ed [ =]

Voltage settings
Vdd W]

[ Target Reset Message

oK Cancel

Figure 24: « Standard Device Setup » Dialog Box

(6.2) Click on | PRM File Read |to open the parameter file selection window.

C:\Program Files\Renesas\RPB\RL78G13\WriteEZ5 for RL78G13\PR5-RL78G13_V100

Select the parameter file “R5F100LE.pr5” then click on [Open].

B

My N.etw-:rk

Look in: | - PRE-RL7BE13_4/100

[~

& o E&-

REF10044.prS
REF100AC.pIS

REF100BE. prS
RSF100CA.prS
REF100CC.prS
REF100CD.prS
REF100CE.prS
REF100EA. prS
REF100EC prS
REF100ED.prS

RSF100EE.prS
REFL00FA. prS

REF100GC. prS
RSF100G0.prS
RSFL00GE prS
REFL00G].prS
REF1001C.prS
REF100ID.prS
REF100JE.prS
REF10013.pt5

RSFL00LC.prS
REFLO0LD.pr5

REFLO06C.prS
RSFL0060.prS
RSFLO0GE.pr5
REFL0074.prS
RSFLO07C.prS
RSFL007D.prS
REFLO07E.pr5
RSFLO054.prS

RSF1008C.prS
RSF1008D.prS

My Recent RSF1004D.prs [ERSFi00FC.prs EIEERUIIRGE =] RSF1008E . prS
Documerits REF1008E.prS B RSFI00FD.prS  [BRSFLOOLY.prS
?‘[* [HrsFiotea.ms  [HirsFioore s [ RSFLOOMI.prS
RSFI00BC.prs  [E|RSFLO0FLprS  [E|RSF100PLprS
Desktop RSFI00BD.pS B RSFL00GA.prS Bl RSFLO06A.prS

File name: IRSF100LE | Open |
Places
Files af type: |Parameter Files[*.prS:* prm:* prr] j Cancel

Figure 25: Parameter File Selection
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(6.3) From the “Port” list box, select the communication port that matches the
host machine being used. Select the communication speed of the host
connection.

l.i Device Setup

Standard l Advance ]

Parameter file  R5F100LE . pr5 PEM File Read

Hozt connection Supply oscillator

Fat  |-opzz ,l Frequency
Speed 115200bps ,l Fultiply rate

Operation Mode

~ [v Code v Data

& Block Start | 000 - Start |UUU -
i End 063 - End 003 -
[ [ Show Addres

Yoltage settings
Wdd [W] |5.00

[ Target Reset Mezzage

k., Cancel

Figure 26: Port Selection

Remark Selectable ports can be checked using Device Manager. For details, refer to
Chapter 6.5.4 - Confirmation of USB Driver Installation.

(6.5) Switch to the “Advance” dialog box:
In “Command Options”, check “Blank check before Erase”.

In “Security flag settings”, all the different options should remain unchecked.
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.L.E: Device Setup

Standard Advance
Command options
I Blank check before Eraze I
| Read werfy after Program
[ Secunty flag after Program
[ Checksum after Program
Security flag settings
[ Dizable Chip Eraze
| Digable Block Erase Boot block end| 003 -
| Digable Program FS Block stat (000 v
I FS Block end |063 -
| Digable Boot block cluster reprograrnmir [ Show Addres:
[ Dizable F5W Settings
|D Code zettings
[~ Target Reset Mezzage

IT' Cancel
Figure 27: « Advance Device Setup » Dialog Box

(6.6) Click on the button . The GUI software sets the parameters.

When the settings have bee completed, the following screen is displayed:

= WriteFZ5
File Device View Help
FRY
) d &
> FlashDpenning.. . Device
Flash Open OF, Mame :
>+ ParameterFile Reading.... Wersian :
Success Fead Paral i
Parameter file
Mame : REF100LE
Yerzion | Y1.00
Load file
M ame
Date :
Chlzum :
Area:
Connection to device
Fart : COM23
Speed  115200bpz
Fange Block 000-063+000-003
Freq.: Internal-05C
fultiply ; 1.00
|
Ready LM

Figure 28: Completion of Parameter Settings

R01UH0243EDO00O Rev. 1.0

User Manual

RENESAS

39



R0O1UH0243ED0000 How to Use WriteEZ5 Flash Programming Software

<7> Selecting a user (7.1) Select [File] > [Load] from the menu bar or click on the [Load] icon.
program

(7.2) Select a program file to be written to the target device, then click on the

button [Open|.

=5 WriteEZ5

File Device View Help

eIt Y4

»» FlashOpenning.... Device
Flash Open OK Namle :
>3 ParameterFile Feading.... Yersion :

Success Read Parameterfile.

Parameter file
Marne : R&F100LE
Wersion : W1.00

Load file
Mame  YRPBRLVSGII STICK,
Date:  2011/02/21 12:32.66
Chisum : 3245h
Area:  000000k-004126h

Connection to device
Paort:  COMZ3
Speed  115200bps
Range Block 000-083+000-003
Freq. : Intenal-05C
Multiply ; 1.00

Ready I

Figure 29: Completion of HEX File Download

<8> Auto procedure Select [Device] = [Autoprocedure(EPV)] form the menu bar or click on the
(EPV) command [Autoprocedure] icon.
execution

When the [Autoprocedure(EPV)] command is executed, Blank Check — Erase —
Program and Flash Internal Verify are executed sequentially for the RL78/G13
device.

B2 WriteEZ5

File Device Yiew Help

NP

7

block 000 to 003 Data blank check finish. Py Device
skip erase. Mame : REF100LE
Flash Programming Start... Wersion : 1.10

Flazh Programming <10%...
Flazh Programming <20%s...
Flazh Pragramming <307
Flazh Programming <407 ..
Flazh Programming <507 ...
Flazh Programming <B0%: ...
Flazh Programming <707
Flazh Programming <80%s...

Parameter file
Mame : REF100LE
Werzion : %1.00

Flazh Programming <907 ... Laad file
Code Flash Programnaing finizhl Mame YRPERLVSG13 STICK,
Flazh Programming Start... Date:  2011/02/21 123256
Flazh Programming <107 Chkzum : 3245k
Flazh Programming <207 ... Area:  000000DKh-004126R
Flazh Programming <307
Flash Programming <40%%... Cramresiionm i@ e
Flazh Programming <50%5... Pat:  COMZ3
Flash Programming <B0%:... Speed  115200bps
fles)h PIOETEmil 7 S, Range Elack DO0IB3+000-003
Flazh Programming <807 ... Freg : IntemalOSC
Flazh Programming <907 ... Multiph : 1.00
[ata Flagh Programming finish! “

I
Ready B

Figure 30: Completion of EPV Command
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<9> Terminating the Select [File] = [Quit] to terminate the GUI software. All settings executed so are
GUI saved, so that those settings can be reused when the WriteEZ5 GUI is restarted.

<10> Execute Setthe YRPBRL78G13 board to the normal operation mode by applying the
application following settings.

J6 2-3
J7 2-3
J8 2-3
J9 2-3

Table 11: J6to J9 Configuration for Normal Operation Mode

m'—;c00OO0OOOOOOOOOOOOOOOOOOOOOOQUl
U t 1 02 D1 NF2

== 73

=t DD

@f iz
—=g®
i)

R1g ™|
R/

s
ik

=

R
C
=
|

2 Ego

2 o

2
el
L4

@

=N [ [TTTTITITINT

6 J4&J8 JI

pel
~
-
)
=

WILAARNRRDUNS °E;
YRPBRL78G13 FWww.renesas.com ~ -

C2Im
ceid

Jumper Positions

Figure 31: Stick in Normal Operation Configuration

<11> Restarting the When the WriteEZ5 GUI is restarted, the latest settings should be applied.
GUI
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Chapter 8 On-Board Debugging (OCD)

Before using the On-Board debug function of the YRPBRL78G13 board together
with the IAR C-SPY debugger please ensure that the Virtual UART USB driver
has been installed. Please refer to section 6.5 for the installation of the USB
driver.

To set the YRPBRL78G13 starter kit to the on-board debug mode configure
jumpers J6 to J9 as following:

J6
J7
J8
J9

Table 12: J6to J9 Configuration

m 00000000000000000000000000000D]

02 DIl NFZ
m

2 3 Tomummmmn

_- = winmme =

[ faa [

TP1IRL1Z
YRPBRL78G13 WWw.renesas.com
o000 RO000000000000OROCO00OOOOMO

Jumper Positions

Q
o
o
o
Lo
o
o
[§]

ijiBoooo0o0

Figure 32: Stick in On-Board Debug Configuration

8.1 Monitor Resources

The debugging feature of the YRPBRL78G13 starter kit has been realized by a
monitor program that is running on the RL78/G13 device. Therefore, the following
resources are reserved by the monitor and can not be used by the user program.

8.1.1 TOOLO

The RL78/G13 uses the Vpp, RESET, TOOLO, and Vss pins to communicate with
the host machine via the Virtual UART using the 78K0/USB or the E1 on-chip
debugging emulator.

Serial communication is performed by using a single-line UART that uses the
TOOLO pin, which is shared with P40 and therefore cannot be used for another
purpose during debugging.
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8.1.2 Memory Area

Four different areas (24 bytes in total) are reserved for placing the debug monitor
program in the flash memory of the RL78/G13 device, so user programs or data
cannot be allocated in these spaces. When using the on-chip debug function,
these spaces must be secured so as not to be used by the user program.
Moreover, this area must not be rewritten by the user program.

The monitor reserves 6 bytes of the global stack area by halting the user program,
caused by a forcible break (debugger stop command) or a software breakpoint.

8.2

8.2.1 General Introduction

IAR Sample Program Description

The sample program is located in a single directory, which will be called main-
directory of the sample. This main directory contains the complete project
including all output files of the development tool. The workspace file
“YRPBRL78G13 IAR_OCD_Project” is located on top of the sample program

directories.

The project has been created using the Applilet software tool to generate the
different source and header files. Any changes that the user wishes to make to
the project’s peripheral initializations should ideally be done by changing the

settings in the Applilet tool.

= YRPBRL78G13_IAR_OCD_Project

RL78/G13 project and output files

(3 Debug

Debug output files for IAR C-SPY debugger

] applilet3_src

C source files, header files and Linker control file

1 Release Release output files, i.e. Intel HEX file
| settings Configuration files, IAR Embedded Workbench
| user src Empty directory available for new user source files

YRPBRL78G13_IAR_OCD_Project.dep

Dependency information file, IAR Embedded
Workbench

YRPBRL78G13_IAR_OCD_Project.ewd

Project setting file, IAR C-SPY debugger

YRPBRL78G13_IAR_OCD_Project.ewp

Project file, IAR Embedded Workbench

YRPBRL78G13_IAR_OCD_Project.eww

Workspace file, IAR Embedded Workbench RL78

Table 13: Example Directory Structure

The main directory contains only the project files for the IAR Embedded
Workbench. All source files, header files and linker control file are located in the
/applilet3_src. The sample project uses two targets. One target is the “Debug”
(directory /Debug) that holds all information for debugging purpose and the other
one is the “Release” target (directory /Release) contains the programmabile file,
i.e. the Intel HEX file, for programming the RL78/G13 internal Flash memory by

using the WriteEZ5 software.

All output files of the development tools for the corresponding target are
generated in the directories /Debug and /Release.

For details of using the IAR Embedded Workbench and the IAR C-SPY debugger
please refer to the IAR Embedded Workbench IDE User Guide.
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8.2.2 Functionality

The sample project shows a simple demonstration of Interval Timer usage, ADC
usage and interrupts handling. Interval Timer is setup to generate an interrupt
every 200 milliseconds which toggles the LED on P77. When turning the
potentiometer to increase the ADC input voltage, the timer interrupt interval is
reduced which results in toggling the LED faster.

8.2.3 Required Resources

The sample program uses the following peripheral resources of the R5SF100LE
device:

e Interval Timer

o ADC (Potentiometer input)

o Port7Pin7 (P77)

8.2.4 Project Structure

The project consists of the following software modules:

8.2.4.1 System Initialization

All the system initialization including Clock, ADC, Interval Timer, Port, and On-
board OCD resources are within this module. The files generated for this module

are:
e CG ad.c

e CG. itc

e CG port.c

e CG_system.c

o CG_systeminit.c

8.2.4.2 Main Loop

This module includes the main loop and additional system initialization such as
Security ID for OCD and Option Byes settings
The file generated for this module is:

e CG_main.c

8.2.4.3 Interrupt Handling

This module includes the interrupt handling of ADC and interval interrupt of the
Interval Timer. The files generated for this module are:

e CG_ad _user.c

e CG._it user.c
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8.3 IAR Sample Debugging Session

When everything is set up correctly the IAR Embedded Workbench for RL78 can
be started. To do so, start the IAR Embedded Workbench from Windows “Start”
menu > “All Programs” > folder “IAR Systems” > “IAR Embedded Workbench for
Renesas RL78 1.10 Kickstart”. The following screen appears:

% It Embaddad Workbunch DF
Fls Edt View Project Toos Window fiel

DFLHS & B " e s i e

& & s 2|
peiopeoe S} 145 tdormation Cester for Renesas RLTS =
+ =

Files B

GIAR

SYSIEAS

1 SOTTWATE ETIGTIESTS AN PrOAUCT MANSETS, 368 VidED
ebinar calendar or view e recordngs

download procuct upsates fram MyPages. Here you can also
Ur CONEACE ITIrMation and check your license and SUA status

1 m]
Ready

Figure 33: IAR Embedded Workbench for RL78

Now from the “File” menu select “Open” and select the option “Workspace”. Open
the file “YRPBRL78G13_IAR_OCD_Project.eww” located in:

C:\Workspace\RPB\RL78G13\IAR Sample Projects\Debugging Project\.

This is the workspace file that contains general information about the sample
project and settings.

Open Workspace

Look in: | 3 YRPBRL78G13_IAR_DCD_Project ¥ @@ @

r () applilet3_src
L‘g C)Debug
ty Recent () settings
Documents [CHuser_src
;1—-_- |§1 YRPERL7EG13_IAR_OCD Project

Desklop

My Documents

My Cormputer

File name: |YRPBRL78G13_IAR_0CD_Project v [ open ]

My Metwork. Files of type: |W’0rkspace Files [* evw) v | [ Cancel ]

Figure 34: IAR Sample Project Location
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After the demo workspace has been opened the project contained in the
workspace is displayed. Now click on the “+” sign next to the
“YRPBRL78G13_IAR_OCD_Project” project to show files that are part of the
project. The screen should now look similar to this:

2% IAR Embedded Workbench IDE

File Edit Yiew Project Tools window Help
DEud v LY
,_ | - x
Debug L s g |
£ b
Files o vt Ibstract
0 FYRPBRL78G13_IAR_OCD_Project- Deb._. v srracu . )
. b This function iaplements main functicd.
2 Clapplilet_sic i
CG_ade #%  Parameters:
#4 Hone
*
_it_| *%  Returns:
main.c -- b None
CG_potc 24
CE_port_userc =
B =/
void main(woid)
1CG_systeminitc {
— CJuser_sic A% Start user code. Do not edit comment generated here */
[ 0utput . .
S* Peripherzl] stert fumction calls #/
IT_Starti): S% Start Interval Timer #/
AD_ComparatorOn(): A% Enable ADC voltage comparator (ADCT
AD_Stare(): 4% Start ADC (ADCS = Om) #/
/% Endless control loop */
while (1)
1
if (ADC_done == MD_TRUE) A ADC conversion Comp
{
ADC_done = MD_CLEAR; #% Clear ADC result Ut
- AN rralaa - WO rralye v G- s# Cmala ATW wralna D
RPBRL7EG13_14R_DCD_Project rolJE &
Messages j
El< ¥~
;\DatalMy StuffiRenesas Microcontrollers\Starter Kits\RL7E LISE Kit\ SOFTWARE|\YRPERL7EGE1S_TAR_OCD_Project\appli Errors 0, Warnings 0 UM

Figure 35: IAR Project Workspace

The next step is to check the settings of the IAR Embedded Workbench that have
to be made for correct operation and usage of the on-board debug function of the
YRPBRL78G13 board. First highlight the upper folder called

“YRPBRL78G13 IAR_OCD_Project” in the workspace window. Then select
“Project” > “Options” from the pull-down menus. Next select the category
“Debugger”. Make sure that the driver is set to “TK” in order to use the on-board
debug function of the YRPBRL78G13 board.
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Options for node “YRPBRL78G13_IAR_OCD_Project”

Category: Factomy Settings

General Options
CfC++ compiler

Assembler —

Cusktom Build Setup |Extra Options || Images | Fluging

Build Actions Driver:

Linker river:

I vl

El R ta:
E20 g —
IECLIBE |F“E"n |
Simmulator Setup macros
TE P
MICRL7S [ Use macro file:

Device description file
[ Override default

0k H Cancel ]

Figure 36: IAR Debugger Options

Next the correct linker settings of the demo project will be checked. This can be
done in the “Linker” category as shown below. Select the “Config” tab and check
that the linker command file “md_Inkr5f100le.xcl” is selected. This file is used by
the linker and contains information on where to place the different sections of
code and data that may be used within the demo project:

Options for node “YRPBRL 78G13_IAR_OCD_Project™

Categany: Factary Settings

General Options
CfC++ compiler
Assembler —
Custom Build Config |Dutput Extra Output | List ftdefine | Diagnostics | Check € *
Build &ctions

Linker configuratian file
Debugger Override default

El .
20 |$PROJ_DIRg\appiiet3_sichme_Inkr5H 00l scl [

IECLBE

Simulator
TE [ Overide default program entry
MICRL?E

Search paths: [one per line]
$TOOLKIT_DIR$ALIBY

Raw binary image
File: Symbol:  Seagment:  Align:

L] |

Figure 37: IAR Linker Options
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Now after everything has been setup correctly it’s time to build (compile + link)
the demonstration project. Close the Options menu and select “Rebuild All” from
the “Project” menu. If the project is compiled and linked without errors or
warnings it can now be downloaded to the YRPBRL78G13 board and debugged.

To start the IAR C-SPY debugger select the option “Debug” from the “Project”

menu or press the “Debugger” button & .

In the next step the TK hardware setup has to be configured before downloading
a new application. Press the OK button to enter the hardware setup menu. Set
the configuration as show in the figure below and start the download by pressing
the OK button.

X ]

<D Emulator has ko be configured before downloading a new application.
\‘_#
Press QK ko enter Emulator Hardware Setup,

Figure 38: TK Hardware Setup Menu 1/2

TK Hardware Setup (R5F100LE)

1D code Time urit
[FFFFFFFFFFFFFFFFFFF |
[ ] Erase flazh befare next ID check
Fain clock Sub clock
Diefault
(#) Extemal (%) Extemal
Fail-zate break
Flazh programming Target poveer off Low-woltage Target connect
(*) Permit | ) Permit | 1 0n T00LD 3
{1 Mat Parmit (%) Mat Parmit =) Oif
Fir mazk FPeripheral break: Target Fower supply
[JTARGET RESET [ & ftimen)
[JINTERM&L RESET [1E [serial ete.)
temaory map
Start address: Length: Type:

E (360 v Intemal ROM v Add

000000 - 0«0FFFF Intemal ROM B4 Kbytes
0=FEFOD - 0O4FFEFF Internal BaM 4096 butes

Remowve All

Figure 39: TK Hardware Setup Menu 2/2
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Now the debugger is started and the demo project is downloaded to the
YRPBRL78G13 board. In other words, the Flash memory of the RL78/G13
device is reprogrammed with the user application.

After the download is completed all debug features of IAR C-SPY debugger are
available, i.e. Single Stepping (Step Over/-In/-Out), Go, Stop, Breakpoints,
Register / Memory view etc.

To get more details on the debugger configuration and capabilities please refer to
the RL78 IAR Embedded Workbench IDE User Guide of the IAR installation.

/% IAR Embe dded Workbench IDE =G
File Edit View Project Debug Emulator Tools indow Help
D& H@ ¢ | v D RS b D2 LEDE X

- BT [ |

W Bl WCG_K_USELE ¢ — = s Bl
Debug v =l Goto | ~ | | Memany Expression Walue
il £ol el cpﬁ/ MD_INTIT & J\L}FDEE;T:‘;; value gigggg

void main(void) . ot = H, |

ESERPBIFI‘?“G”W v q B02i g ! SOFTWARE_counter (0000 |
[E B appliot arc /% Start user code. Do not edit comment generated here #/ 00248 AEFC 1 Result 0000000

R |
00244 c1 || R |
/% Peripheral start function calls %/ E
IT Start(): 4+ Start Interval Timer */ 00248 740780 3 |
AD_ComparatorOni); /% Enable ADC voltage comparator 0024E . AFOAEF 1 |
AD Starc(;: /* Start ADC (ADCS = 0n) 47 00251 FD2802 ¢ |
00254  ESODEF ¢ |
|
il /*VEndless control loop #/ 00257 co 1
G_system_. while (1U) 0025% EEFC 1 |
CE_systenin... t 00254 Ct 1 |
—user_src if (BDC_dome == MD_TRUE) /4 ADC conversior 00258 co 1 |
2 - - 0025C 61FC 1
@ [ Output ' i 1 1 |
ADC_done = MD_CLEAR; /% Clear ADC rest i |
IT compare walue = _0BB7 ITMCME VALUE - ADC_walue; main: y 1 |
} 00258 €3 | |
1.
'{3 = 0025F FD1702 ¢ |
00262 FDEGO1 i |
if(IT_flag == MD_SET) /% Interval Time:
[ 00265 FDDE01 ¢
SOFTWARE counter++: ##* Increment sofi 00268 EFDC i
Result = (ULONG)SOFTUARE_counter * (ULONG)SOFTUARE 00764 FSOCEF T
IT flay = MD_CLEAR:
) 0026D 30ETOE 1
0oz70 2200EF E
?lse 00273 BFO4EF 1
HOPiQ); #% Do nothing ins 00276 400CEFO1 4
) 00274 DDEE 1
0027C 400DEF01 <
! 00280 DF1D 1
y nozez A20ZEF 1
00285 AF02EF 1
S% End user code. Do not edit comment generated here #/ 00238 F7 ¢
' 00289 c3 1
00284 c1 1
S* Start user code for adding. Do not edit comment generated here £/ ggggg ?‘E‘DZEF z
#* End user code. Do not edit comment generated here */ 0028F FDDE00 (v
e nn»a» RFNAFF 1
YRPERL7EG13_4R_OCD_Project e 2 < 5 < 5
x
Log A

Thu Mar 10 09:48:54 2011: Loaded debugee; CA\Datal\My StuffiRenesas Microcontrollers\Starter Kits\RL7E LUSE KitSOFTWARE\wYRPBRL7EG1 3_IAR_OCD_FrojectDebugiExelYRPBRL7EGT3_IAR_DCD_Pr
Thu Mar 10 09:48:55 2011: Target reset

Thu Mar 10 09:48:55 2011: RL78 E1 Executor%1.31 [1 Feb 2011]

OCD Control Code V3.01

Device chipname: REF100LE[f1001e), file version: E1.00& ¥
< >
Euild [Ereakpeints  Debug Log x

Ready UM

Figure 40: 1AR C-SPY Debugger

As can be seen from the debugger window, the user can now set Software
breakpoints in the code or assembler windows. This can be done simply double
clicking on the C-Source code line or the in the assembler window

(Other methods of setting software breakpoints by “right clicking” the mouse
button or using the pull down menus are available).
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One hardware (Event) breakpoint is available so that a break can be made on a
data event (for example a write of a specific value from the ADC (Potentiometer)).
The event can be set up as shown below, by clicking on the “Edit Events...”
feature on the “Emulator” pull down menu.

Edit Events X
Mame: Pass count:
aneg W
| R
Aocesz type Addrezs
() Beadwrite Start:
O Read Candition: |.-'1'-.DI:_'-.-'aIue 2 |
(%) Write == Erd:
() OP fetch
Data
Start; b ash:
o 0:0200 OsFFFF  w
atditiam:
— End: Start pattern: A
| 0000001000000000 |
Sz End pattern:
) Byte | |
e Remove All
I arne |lzage boo | AC..  AddiBange  DC.. D... DataRange  DataPatt..  Co.
ane Breakpoint W EQ O=FEFOO EQ il (=200 Qo00o01a...
Figure 41: Edit Event Window
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Then this event can be assigned to a breakpoint:

¢ In the view window select breakpoints, a breakpoint Tab will be added

o Click the breakpoint Tab and in the breakpoint window select “New
Breakpoint” and select “Event”

e Then select the event as shown below and click “OK”

Mew Breakpoint

E Ewvent |

Break Al

X

- Select Event

one ']

Selected event

< None:

[ ] ] [ Canicel

Figure 42: New Breakpoint Window

The debugger will now break when the “ADC_value” variable is written with a
value of 0x200.

The use of the “Live Watch” feature can be used to show the periodic update of
the selected variables. This can be used for example to see the ADC conversion
variable for potentiometer. Live updates can also be used to view the memory

window in the “Live Memory” window. The “Live Memory” window can be opened
from the “Emulator” pull down menu.
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8.4 Debugging using E1 Emulator in IAR

Figure 43: E1 Emulator Hardware Setup for TOOLO Interface

If the UART?2 is required in the user application, the user can use the TOOLO
interface of the RL78/G13 available using P40. Please consult Figure 3 for the
schematic and the E1 emulator user manual for proper connections. To use this
interface for debugging proceed as explained above, but make sure to change
the driver to “E1” in the “Debugger” section, and set the E1 hardware setup as

shown below.

E1 Hardware Setup (R5F100LE)
ID code
[rererererererererer |
[] Erase flash befare next 1D check

Time unit

nEec W

]S

Cancel

Default

F ail-zafe breal:

Target connect

| TOOLO v

FPower supply

b ain clock Sub clock
() Erternal (%) Entemal
Flazh programming T arget poweer off Low-voltage
(%) Permit ) Permit 3 0n
) Mot Permit %) Mat Pemit &) 0K
Fin mazk. Peripheral break Target
I TARGET RESET [] & ftimer)
(1 INTERMAL RESET [ B [zerial ete.)
M emary map
Start addrezs: Length: Twpe:
360 v | Intemal ROM

0=00000 - 0x0FFFF Internal ROM B4 Khytes
0=FEFOC - OxFFEFF Intemal Rak 4096 byptes

Add

Remowve All

It is important to note that any use of the E1 emulator must be set to “Target” in
the Power supply box. Thus, it is the USB interface which is used to power all

circuits function (Vysg and Vpp).

Please note that the E1 emulator is a separate tool from Renesas Electronics
and is not included with this starter kit. The E1 emulator can be purchased

separately.
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Chapter 9 GUI Description
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The RL78/G13 demonstration GUI is Windows software application that can
be used to demonstrate the key operation of the 16-bit microcontroller
RL78/G13 mounted on the YRPBRL78G13 board. The demonstrations allow
the user to check the on-board RTC, the memory contents (both data flash
and RAM), switch between the different standby modes and to check
associated power consumptions, and to use the self-test functions
implemented in the RL78/G13 device. The user can measure the current in
each power mode using a multi-meter connected to the J3 jumper provided
on the board as shown.

0z D1 NF2

@ooooos OOOOOOOOOOOOOOOOOOOOOOOOOOOOODl

mo

=

LT
6 JisJB J9

= IIIIIIIIIIIIIIII e

[ Fa [
YRPBRLTBG1 3 WWWw.renesas.com
C0000000C0000C00000O00O0O0O000O0

Co i
coi

™~
—

o]

Current Measurement Connector

Please note that the YRPBRL78G13 needs to be running the program supplied
“YRPBRL78G13_Stick_Demo_SW.hex” within the “GUI Demo Source Code”
directory copied to the host PC during installation (This is programmed as default
in manufacture).

Before connecting the YRPBRL78G13 board, check the jumpers J6 to J9 are
configured correctly as stated in Table 1 (GUI Demonstration Mode).

After plugging the board to a free USB port make a note of the COM port
assigned to the device from the device manager.

Running the RL78/G13 Demo

From the menu “All Programs” locate the folder “Renesas Electronics Tools >
YRPBRL78G13” within that folder select “YRPBRL78G13-Demo” to run the
RL78/G13 demo as shown below. It is also possible to run the demo by double
clicking on the GUI demo shortcut icon on the desktop.

ronics Tools

Gl YRPERL7EG13 C YRPBRL73G13-Demo

Running the Demo
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When the Demo GUI is started, the COM port to which the YRPBRL78G13 board
is connected should be automatically detected and selected in the “RL78/G13”
tab. The GUI software should also connect to the YRPBRL78G13 board and start
automatically.

If for any reason this does not happen, please select the appropriate port number
from the drop down list, and then press the “Connect” button on the GUI start

window.
Renesas Electronics: RL78/G13 Low Power Demonstrator I. = —51hl
% RL78/G13 tJ real Time Clock # Nemory Demn [l Low Power "r-.""| Self Test

Connection
Select the port FL78 is comnected to:

comnection Status:

RL78 Board is not Connected

RL78 RTC Time:

External voltage(volts)
Reference woltage

1

Internal Temperature®C)

=N
—
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9.2 GUI Demo Sections

The following screenshot shows the GUI demo followed by the names and short
explanations of the different sections. Please note that the lower part of the GUI
(graphs and values are displayed in all of the demonstration Tabs.

A RL78/G13 tJ real Time Clock # Nemory Demo l Low Power i self Test

Connection
Selext the port FL78 is connected to:

e

connection Statws:

RL78 Board is Connected
VYersion : 1.1

RL78 RTC Time:
2000701401
00:02:19

External voltage|volts)

reference voltage

(mternal Temperature{®C)

RO1UH0243EDO000O Rev. 1.0 NS 55
User Manual RENES



R01UH0243EDO000 GUI Description

<1> ADC — External Voltage & Temperature Graphs
This section displays the external voltage (measured from the potentiometer on
the board) and the temperature reported by the internal temperature sensor of the
RL78/G13. The measurements are performed by the 10-bit ADC of the RL78/G13.
The graphs can be reinitialized by clicking the “Clear” buttons on the right hand
side of the window. Note that the graphs are re-scaled automatically when the
“Clear” buttons are pressed, so a more detailed look of the reported values can
be made.

<2> Real Time Clock
This section displays the date and time reported by the on-board RTC. The
RL78/G13 RTC registers can be synchronized with the PC system date and time
by clicking the “Sync” button. The user can also set and enable the interval
interrupt and the alarm functions.

<3> Memory — Data Flash & RAM Content
When the “Enable” button is pressed, the RL78 writes 4 bytes of data to the
internal data flash memory for every ADC measurement (~ 5 sec). The data
saved are the converted ADC values for the external voltage (Potentiometer) and
internal temperature sensor. The GUI window shows the current 64 bytes window
of the current data flash block that is being written into. Data flash contents are
retained even when the power is removed from the device.
This section also displays the data RAM content read from the RL78/G13 RAM
variable memory and an 8 byte user area which can written and read by the user.
RAM content is not lost even when the RL78/G13 enters the lowest power mode
(STOP mode) providing power is not removed from the board.

<4> Low Power — Low Power Mode Selection:
Three different standby modes are implemented in the RL78/G13 device, HALT
mode, STOP mode and the new SNOOZE mode.
Buttons are used to switch the operational mode of the RL78/G13 to the standby
mode selected. The button clicked will set the RL78 into the selected low power
mode and change caption to “Release”. The RL78 will remain in the selected low
power mode until button is clicked again to release the RL78/G13 to the active
mode, except for the Snooze mode which requires the user to adjust the external
potentiometer to exit.
Detailed explanations about each of the low power modes are provided in the
section 9.6 Low Power Demo, please refer to it.

<5> Self-Test Function:
This section demonstrates the different self-test functions provided within the
RL78/G13. The self-test functions are CRC check, RAM & SFR write protection
and system clock measurement.

It is important to note that tooltips are present on every buttons to guide the user
through the experience of the RL78/G13 GUI Demo, and provide him with useful
information for a good and quick understanding of the different features and
peripherals demonstrated.

@ Help
Click to write the bytes in the text boxes to the RL78 internal RAM.
Please note data will be retained even in the lowest power modes,
Data will not change if the RAM protection is enabled on the Self Test Tab.

Figure 48: Tooltip Example
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9.3 ADC Demonstration

This section of the GUI makes use of the ADC to measure and display the
external voltage and the temperature using the RL78/G13 internal temperature
sensor. The sensor is internal to the RL78/G13 device therefore the measured
temperature might not reflect the room temperature. The internal reference
voltage (TYP: 1.44 V) is also displayed on the right hand side of the GUI window.

For all ADC data requests by the GUI (every 5 sec.), the internal reference
voltage is measured and then used as a calculation scaling point for the external
voltage (Potentiometer) and internal temperature calculations as shown in the
example below:

Ext. Voltage (V) = Ext. Voltage ADC result x (1.44V / Int. Ref. Voltage ADC result)

i S — i ]
Renesas Electronics: RL78/G13 Low Power Demcnstrator — )

‘.ﬁ' RL78/G13 £ real Time Clock = Nemory Demp I] Low Power "’-."\'| Self Test

Connection
Select the port rL78 is connected to:

e s

connection status:

RL78 Board is Connectad
Yersion : 1.1

RL78 RTC Time:

2011703/24
21:04:46

External voltagelvolts)

Clear

03.27
reference wltage

Imternal Tomperatuore]®c)

Clear

The graphs keep a history of all the reported values from the RL78/G13. In order
to clear the history and get clear readings please click the “Clear” buttons. The
graphs then automatically re-scale to the displayed data values. To see the
external voltage changes turn the potentiometer using the screwdriver. To
increase the voltage, turn the potentiometer in a clockwise direction, to decrease
the value turn the potentiometer anticlockwise. The temperature can be changed
by simply touching the MCU with a finger or blowing air over the RL78 device.
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9.4 Real Time Clock Demonstration

This section of the GUI demonstrates the capability of the RL78/G13 to
implement full calendar function using the internal separate registers for seconds,
minutes, hours, days, days of the week, months and years. For full explanation of
the on-board RTC please consult the user manual of the device.

The RL78 stick sends the value of the RTC registers to the GUI every second and
the values are displayed on the GUI on the right hand side of the lower window.
When the board is first connected and powered, the RTC will start with a default
value. The user can synchronize the on-board RTC with the time and date of the
PC system by clicking the “Sync” button. To verify the operation Windows Date
and Time applet can be launched to check that the values displayed by the GUI
demonstration are synchronized with the PC system date and time.

Two other features of the RTC can be used, the interval interrupt and alarm
function.

The interval interrupt allows the user to generate periodic interrupts that have
been selected in the drop-down menu. Click the “Enable” button and you will see
the LED D2 on the board toggling according to the selected period.

The alarm function lets the user select the time (Days of the week, hours and
minutes) for which you want the alarm to go off. When pressing the “Set Alarm”
button the LED D2 will stop blinking and will turn on when the alarm has gone off.
The GUI will also show a notification that the alarm has gone off.

When the RTC tab is selected in the GUI, the alarm values will be automatically
set to the current time and date plus one minute, so that the user only has to click
the “Set Alarm” button to set the alarm. Otherwise please check that alarm has a
time and date in advance of the current settings. This can be done using the Days,
Hours and Minutes buttons in the GUI.

Renesas Electronics: RL78/G13 Low Power Demcnstrator = =

=

=)

RL78/G13

Set RTC Time

£ 3 synchronize the FL78 FIC registers
K./ uith the Host system clock

£ real Time Clock = Memory Demn U Low Power I"-.""| S5elf Test
Alarm Function.

g Set and use the Slarm  function of the FL78

Hurs  ninrtes
selert Alarm Time:

Day of Week/Hour/Minutes value:

Day of week

:
Diate:
24 March 2011

Time: RL78 RTC Time:
211405 2011703424

21:14:05

External voltage(iolts)

[ ¥ Change date and tirne..,

Time zone

Clear
(UTC) Dublin, Edinburgh, Lishon, Landon

Change time zone.., 03.28

Feference voltage
Daylight Saving Time begins on 27 harch 2011 at 0100, The clock is setto
go forward 1 hour at that time,

| Motify e when the clock changes
Internal Temperature{©C)

Get more time zone information online

Howv do T set the clock and tirme zone?

Ok | | Cancel

Figure 50: On-Board RTC Operation

RO1UH0243EDO000 Rev. 1.0

User Manual RENES

58



RO1UH0243EDO000 GUI Description

9.5 Memory Demonstration

This section of the GUI demonstrates the internal data flash operation and the
RAM data retention in the lowest power mode. Note the RAM window can also be
used for the RAM write protection function in the “Self Test” tab as this is part of
the user write protection RAM area.

In the “Data Flash Content” box, when the “Enable” button is pressed, the

RL78/G13 starts writing 4 bytes of data into the internal data flash memory for

every ADC measurement (Occurring every 5 seconds).

The 4 bytes of data written are:

o0 The temperature value - 2 bytes (The first byte represents the integer part and
the second byte the fractional part of the value)

0 The external voltage - 2 bytes.

The active window shows the current 64 bytes of the data flash memory block
being written into. The current 4 bytes written in the data flash memory appear in
red colour. Data flash content is retained even when the power is removed from
the device, so that if you stop the GUI demonstration, unplug the YRPBRL78G13
board and then plug it back and restart the GUI, the data flash content is still
available, and the window shows the current 64 bytes data written.

The use of the data flash is based on a simple E? Emulation technique where two
data flash blocks are used to save the data being written. One block is used until
it is full and the writing is switched to the next erased block. The previous block is
then erased.

User data can be written to the internal RAM of the RL78/G13 device by entering
or changing the values in the write window and clicking the “Write” button. The
data is then written to a specific location within the internal RAM of the RL78/G13.
To read the data back click the “Read” button and the same internal RAM
location is read by the RL78/G13 and sent back to the GUI.

The upper text field in white colour can be modified to enter random values to be
written to the internal RAM. The lower text field displays the actual contents
reported by the RL78/G13.

Data Written Data Flash
to RAM Content
M RX8/G13 £ Real Time Clock | ** Memory Demo | ||| Low Powp ] self Test

Data Flash Content

EnablesDisaltle Write and read from the imternal Data Flash
64 Byte Data Flash Content in Hex

|- B8 81 B2 83 81 85 86 BY 88 89 81 BB &C 8D BE 6F
a2
L2 g
EL78 urives the 4 Bytes A measurement | Temperature, voliage) to the data flash

The FL78 Monages the read/uriteferase processes

Data RAM Content in Hex—

AR A1 b AT Aa AL A A7
wes touriteto mn: [1a] [22] [w] [ ] [ ] [o1] [e5] [es]

Bytes read from RoM: 14 22 89 EF FF 91 65 (5 " Read |
. Data read
Figure 51: Data Flash and RAM Content
from RAM
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9.6 Low Power Demonstration

It is recommended to remove the jumper link from the connector J3 and replace it
with the two leads of a multi-meter to be able to measure the current consumption
of the RL78/G13. The following figure gives an illustration on how to connect.

O0ocooQn00C000COCCOOO0000OOROOOOOCO T OCONON

D2 D. NF2
L

=]
=]

TPIRLZ
WWwWw.renesas.com

S C0Q00COo0OO0CCUOOOCCOCOOOQOLODOCODODBROOOONO]

Lo}
O
Q
Q
o
[§]

ijiocecoco

Figure 52: Multi-Meter Connection for Current Measurement

The RL78/G13 supports 3 low power modes that the GUI utilizes and
demonstrates (HALT, STOP and SNOOZE). For more details on the power
saving modes of the RL78/G13 please consult the device user manual.

When using the low power demonstration the user clicks the appropriate button
in the GUI window. The RL78/G13 will enter the selected low power mode and
will remain in that state until released by the GUI again. The different low power
modes supported by this GUI demonstration are explained below.

B pL78/G13 (7] Real Time Clock | #* Wemory Demo | [l Low Power | &) self Test

Loww Power Modes

Puts the FL78 im0 Low Pover Halt Mode 1: 5elect vwoltage Limits:

2: select Trigper Imtervals

HALT : Click Button 1o emter Mode

: Adjust pot to release Mode

Puts the FL78 imio Low Pouwer Stop Mode

Trigger Imtervals:

5et the tripger limits
8.5 Second -

Figure 53: Low Power Mode Selection
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9.6.1 HALT Mode

In this mode only the operating system clock to the CPU is stopped. The system
clock can still be supplied to the peripherals. The total current consumption of the
system can be reduced by using this mode in combination with the normal
operation mode for intermittent operation.

Typical current consumption values for the RL78 Stick configuration in this mode
is shown in table 14 below.

2 pL78/G13 ] Real Time Clock | #* Memory Demn | [l Low Power | &Y self Test
I-ch.-.l Power Modes ADC Trigger Conditions during Snooze Mode
puts the FL78 imto Low Power Halt Mode | 1: select voltage Limits: . .

| 2: select Tripger Imtervals

3: €lick Button 1o emter Mode

4: Adjust pot 1o release Mode

Puts the FL78 imto Low Pouwer Stop Mode
Trigger Imtervals:

Set the trigger limits
@.5 Second -

Figure 54: HALT Mode

9.6.2 STOP Mode

In this mode all the operations of the internal circuits except the sub-clock
oscillator are stopped.

This mode can reduce the power consumption to a level lower than all other
modes. The RL78/G13 is still operating the RTC using the 32.768 KHz sub-
system clock.

Typical current consumption values for the RL78 Stick configuration in this mode
is shown in table 14 below.

% RL78/G13 (] Real Time Clock | #* Memory Demo | [l Low Power | & elf Test

Low Power Modes ADC Trigger Conditions during Snooze Mode

Upper Lwi B

puls the EL78 imio Low Power Halt Mode 1: Select vwoltage Limits: ﬂ ﬂ
2: select Trigger Imtervals ! ' ! '

lHﬂ'LT : Click Button to emter Mode 3.4 3.0

1 Adjust Pot to release Mode .
Puts the FL78 imto Low Power Stop Mode
Trigrer Imtervals:

H | set the trigger limits
aleas | 8.5 Second -

Figure 55: STOP Mode
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9.6.3 SNOOZE Mode

The SNOOZE mode is a new mode which allows the RL78 to test for a valid
“Wake Up” mode to occur, before waking the CPU. In this way the average power
consumption can be reduced. The test is performed solely in hardware without
having to wake the CPU each time until the valid event is met.

SNOOZE is technically part of STOP mode, but for the purposes of the
demonstration the user only has to press the “SNOOZE” button to activate this
demonstration.

Before activating SNOOZE mode, the user must specify the voltage window that
the device is to wake up, as well as set the trigger interval of the ADC
measurements. In this demonstration the RL78 has been set to wake on an
external ADC voltage (Potentiometer value) that is “Outside” the specified voltage
window.

SNOOZE mode alternates between STOP mode and SNOOZE mode where the
system clock is supplied periodically to the ADC according to the RTC trigger
intervals specified. An ADC measurement is automatically performed on the
selected input channel (In our case, it is channel 2 where the potentiometer is
connected). If the result of the AD conversion is outside the specified voltage
range, the ADC issues an interrupt and the system clock is supplied to the CPU
so that the RL78 device fully wakes up. If the ADC value is not outside the range,
the CPU is not woken and the device returns to STOP mode until the next RTC
trigger event.

For example, for an upper limit voltage sets to 2.9V and a lower limit voltage sets
to 2.5V, the device will only wake up if you adjust the potentiometer voltage
(using the provided mini screwdriver) to a voltage below 2.5V (between 0V and
2.5V) or above 2.9V (between 2.9V and 5V).

As this is the only way of waking the RL78 in this mode, a window will pop up to
remind the user to adjust the potentiometer.

Tooltips and set-up instructions are provided in the GUI for the user to follow the
instructions given in the SNOOZE mode box before clicking the “SNOOZE” button
and entering this mode.

Other wake up options are available for the RL78 device, but are not included in
this demonstration. Please refer to the RL78/G13 user manual for more details.

These are:

a. The wake up voltage can be set to occur inside the specified
voltage range

b. CSI00 or UARTO reception
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Renesas Electronics: RL78/G13 Low Power Demeonstrator = P

A RL78/G13 ) real Time Clock | #* Memory e | [ Low Power | & self Test

v Powe ode AD EEE ond 0 d e ooze Mode

Snooze Mode

PP
Clear

Thé consiimed pows can be
reduced oven mong tham in thg
halt moda

| ]
Clear

(=]

Figure 56: SNOOZE Mode

9.6.4 Typical Current Consumption Figures

The table below shows typical current consumption figures for the different
operating and low power modes of the RL78, and shows the corresponding active
and non-active clocks and peripherals used in the RL78 demonstration. In a real
application, these settings can be adjusted to minimize the current consumption

further.
Power Current
Mode Consumption
CPU 32 MHz 32 KHz UART Timer ADC RTC LVD Flash RAM
RUN 5.1 mA On On On On On On On Off On On
HALT 1mA Off On On On On On On Off On On
STOP 0.62 pA Off Off On Off Off Off On Off Off On
1 pA on
SNOOZE (depends on the Off Off On Off Off T On Off Off On
. f h (periodically)
trigger interval time)
Table 14: Current Consumption Table
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9.7 Self-Test Functions Demonstration

The RL78/G13 includes several new self-test and safety hardware functions,
amongst these are:

1. Hardware CRC Peripheral.
This can be used for background CRC calculations on part or all of the
code flash memory, or as a peripheral CRC unit (also called general
purpose CRC) which performs a CRC check only on a desired set of data,

2. RAM and SFR Guard Protection.
This provides a write protection function on a part of the internal SRAM
and the SFR registers.

3. System Clock Measurement.
This allows the measurement and monitoring of the internal system clock.

Each of them is demonstrated in the GUI.

1. CRC
In the “CRC Test” box, click the “Automatic” button and the background CRC
result is calculated on the first 32KB section of the code flash memory, and will
be displayed under the button.

To initiate the peripheral CRC, click on the “Enable” button. Please refer to the
“Memory Demo” tab, as the CRC check is performed on the 64 bytes of the
data flash displayed in this window.

Each time a new set of 4 bytes is written in this 64 bytes data flash window,
both the GUI and the RL78/G13 calculate the CRC check and should display
the same results.

2. RAM and SFR Guard
The RL78/G13 features two guard functions (write protect) which protect part
of the internal SRAM and the SFR registers.
Select one of them and then click the “Enable” button.

When selecting the RAM guard, the first 512 bytes of the RAM memory are
protected, therefore the following data reported to the GUI no longer change
(The data is still sent to the GUI):
o ADC measurements (both external voltage and internal temperature)
o RTC registers
0 The user RAM area in this window will remain as previously set
(Note the Read function is still able to read the RAM data)

Regarding the SFR guard, the LED D2 is toggled every second by changing
the mode of the corresponding port pin between output and input. The internal
pull-up resistor is enabled so that when the port pin is set as an input, the state
is high (1), that is D2 turned off. When the port pin switches to output, the
output is specified as low (0) that is D2 turned on. When the SFR guard is
enabled, the LED D2 stops flashing as the corresponding port mode register is
protected.

When the “Disable” button is pressed the RAM or SFR returns to normal,
RAM data can be written and the variables in the GUI now update and the
LED starts to flash as before.
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3. System Clock Frequency Monitoring
Finally, the RL78/G13 also provides the ability to measure and check the
system clock frequency. Click the “Enable” button, the GUI will then display
the current 32 MHz internal high-speed oscillator frequency, measured by the
RL78 device. The GUI will also show the minimum and maximum frequencies
measured. The user can then check that the frequency is always within the
desired accuracy.
The RL78 uses the external Seiko 32KHz resonator as the reference clock to
measure the internal 32MHz high speed oscillator. This utilizes the special
mode of the Timer Array Unit (Channel 5).

Peripheral CRC

Background CRC enabled

Clock Measurement

= pL78/G () rReal Time Clfck | #* Memory Dem | [| Low Power | ) Self Test

I-CRCTE,-:'I — =Guard Test System Clock

Initiate Background CRC Enable raM Protection Measure imternal Clock Frequency
® RAM Guard

Enable SFF Protection m
153
@ SFR Guard

curremt Frequency:

tomati

Mrfomatic CRC: 8x5a39

initiate peripheral CRC

—

Figure 57: Self-Test Functions

| Min Frequency:

B pL78/613 €] real Time Clock | #* Memory Demo | || Low Power | &) Self Test

Data Flash Content
Enable/Disable write and read from the internal Data Flash
64 Byte Data Flash Content im Hex

8B 81 82 @3 84 85 86 87 &8 @9 0A 8B @C 8D e e @x71E4
2

ox20 ex71E4
an3a

RL78 writes the 4 Bytes ADC measurement(Temperature, voltage) to the data flash
The RL78 Manages the read/writeferase processes

Data RAM Content inm Hex

2 a1 az a3 a4 a5 =] a7

Bytes read from RAM: 0 99 ©© ©0 ©ee 00 eo ee " Read |

Figure 58: Peripheral CRC Results for Data Flash
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Chapter 10 Troubleshooting

e In driver installation, recognition based on Plug and Play is disabled.
Cause:

The USB connector may not be inserted normally into the USB port of the
personal computer.

Action:

Check that the USB connector is inserted fully into the USB port of the personal
computer.

Alternatively, disconnect the USB connector, and then insert the USB connector
again after a while.

e Thedriver file cannot be found at a specific location
Cause:

The WriteEZ5 programming software may not be installed correctly.
Action:

Install the WriteEZ5 software again by referring to Chapter 6 - Software
Installation.

e In checking by Device Manager, "USB Serial Port" or "USB High Speed
Serial Converter" is not displayed. Alternatively, the "!" or "x" is
prefixed

Cause:

The USB connector may not be inserted normally into the USB port of the
personal computer.

Action:

Check that the USB connector is inserted fully into the USB port of the personal
computer.

Alternatively, disconnect the USB connector from the USB port, then insert the
USB connector again after a while.

Cause:
The driver may not be installed correctly.
Action:

<1> When this product is connected to the personal computer, right-click the
driver marked with "!I" or "x".

Click when displayed.

<2> On Device Manager, execute [Hardware Modification Scan].

<3> Install the driver again with Plug and Play.
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Cause:

The device may not be recognized (in the case of connection with the USB hub).
Action:

Try the following:

¢ Disconnect the USB connector, then insert the USB connector again.

e Connect the USB connector to another port of the USB hub.

If the same symptom occurs, do not use the USB hub, but directly connect the
connector to the USB port of the personal computer.

e When this product is connected with a personal computer, the "Add
New Hardware Wizard" screen is displayed

Cause:

If the USB connector of this product is not inserted into the USB port used at the
installation time but into another USB port, this product may be recognized as a
new hardware item.

Action:

Install the driver by referring to Chapter 6 - Software Installation

e Communication with the YRPBRL78G13 is disabled
Cause:

The driver may not be installed correctly.

Action:

Check if the USB driver is installed correctly by referring to Chapter 6 — Software
Installation.

Cause:

The COM port selected via the “Port list box” within device setup menu of
WriteEZ5 may not be set correctly.

Action:

Set the port checked using Device Manager.

Cause:
The YRPBRL78G13 board is operating in GUI Demo / Virtual UART mode.
Action:

Set the board to the On-Board Debugging / Flash Programming mode.

Cause:
The PRM file selected in [Device Setup] may be incorrect.
Action:

Use the corresponding PRM file that matches the target device. For information
about the PRM file, refer to Chapter 7 — How to Use WriteEZ5 Flash
Programming Software.
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Chapter 11 Schematics
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Figure 60: YRPBRL78G13 Board Schematics 2/2
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Figure 61: YRPBRL78G13 Board Assembly Drawing
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Chapter 12 Bill of Materials

Iltem | Qty Reference Comment
1 5 | C1,C8,C9,C10,C12 0.1uF YAGEO (PHYCOMP) - CAPACITOR, 0603, 100NF, 50V, X7R
2 1 Cc2 6pF MULTICOMP - MLCC, 0603, NPO, 50V, 6PF
3 1 C3 5pF MULTICOMP - MLCC, 0603, NPO, 50V, 5P
4 3 | C4,C6,C7 0.47uF KEMET - CAPACITOR, 0603, 470NF, 16V, X7R
5 1 C11 10nF MULTICOMP - MLCC, 0603, X7R, 25V, 10NF
6 2 | D1,b2 LED LED, BLUE, SMD, OSRAM LBT676
7 2 J1,J2 CON30 On PCB Board (0.1' pitch) (Pin headers not fitted)
8 ] 13 JUMPER 2 way straight PCB pin headers (0.1' pitch) + jumper
1 J4 CON2 On PCB Board (0.1' pitch) (Pin headers not fitted)
10 1 J5 CON7x2 7 x 2 straight pin headers (0.1' pitch) (Pin headers not fitted)
11 4 16.07.08.49 CON3 3 way straight pin headers (0.1' pitch) + jumpers
12 1 J10 CON6 On PCB Board (0.1' pitch) (Pin headers not fitted)
13 4 | NF1,NF2, NF3, NF4 SldrC On PCB Board
14 1 NO1 SIdrO On PCB Board
15 2 | R1,R2 360R MULTICOMP - RESISTOR, 0603 360R
16 | 7 E?g?%??,mo,m Lo ok MULTICOMP - RESISTOR, 0603 10K,0.063W,1%
17 3 | R12,R14,R18 1K MULTICOMP- RESISTOR, 0603 1K,0.063,1%
18 2 | R4R7 1.5K MULTICOMP - RESISTOR, 0603 1K5
19 2 | R5R6 33R MULTICOMP - RESISTOR, 0603 33R
20 1 R13 OR MULTICOMP - RESISTOR, 0603 0R0,0.063W
21 1 R15 POT 10K T63YB top adj cermet pcb pot,10K 0.25W
22 1 TP1 TEST POINT On PCB Board (Pin headers not fitted)
23 1 USB1 USB LégOSEIIiIIEECSTEONICS / AMP - 1734035-1 - CONN, RECEPT. 5,
24 1 U1 R5F100LEAFB RL78/G13 MCU
25 1 u2 uPD78F0730MC USB MCU
26 1 u3 74LVC1G125CK Bus Buffer/Gate w/3-StSN74LVC1G125DBVR
27 1 X1 CSTLS20MOX53 Ceramic resonator THT CSTLS 20.00MHz (not fitted)
28 1 X2 SSP-T7-FL Seiko Instruments Inc, 32.768KHz
29 1 X3 CSTCE16M0OV53-R0 | Murata SMT Ceramic resonator, CSTCE, 16.00MHz
30 1 D3 DB2J411 Panasonic Schottky Diode DB2J411 40V 1A SMini2-F5-B

Table 15: Bill of Materials
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Chapter 13 Resonator from Seiko Instruments Inc.

13.1 Features of the 32 KHz Resonator

The SSP-T7-FL is a tuning fork 32 KHz low CL crystal resonator from Seiko
Instruments Inc. designed for the new low power RL78 MCU family.
Microcontrollers from the RL78 family using this 32 KHz low CL resonator
achieves ultra low power oscillation circuit (0.2 yA max.) with fast start-up time

(within 1 sec.), high accuracy (+10 sec. per month), and high efficiency
(oscillation allowance up to 20%).

13.2 Product Name and Specifications

The different product names offered by Seiko Instruments Inc. for the RL78
microcontrollers are:

e SSP-T7-FL (SMD type low CL resonator)
e VT-200-FL (Cylinder type Low CL resonator)

The main specifications are as follows: 32.768 KHz £ 20ppm CL 4.4pF.

13.3 Web URL

Fore more information about those products, please refer to the following URL:
www.sii-components.com/quartz/renesas/
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13.4 Contact Addresses

(Japan)
Contact person name:

Tel. number:
Email address:
Company name:
Address:

(China)

Contact person name:
Tel. number:

Email address:
Company name:
Address:

(Americas)

Contact person name:
Tel. number:

Email address:
Company name:
Address:

(Europe)

Contact person name:
Tel. number:

Email address:
Company name:
Address:

(Korea)

Contact person name:
Tel. number:

Email address:
Company name:

Address:

(Taiwan)

Contact person name:
Tel. number:

Email address:
Company name:
Address:

Katsuyuki Masuko

Quartz Crystal Sales, Electronic Components Business Unit
+81-43-211-1207

katsuyuki.masuko@sii.co.jp

Seiko Instruments Inc.

8,Nakase 1-choume,Mihama-ku,CHiba-shi,

Chiba 261-8507,Japan

Kensei Nozu

+86-775-82462680-307

kensei.nozu@sii.co.jp

Seiko Instruments (H.K.) Ltd. Shenzhen Rep. office
2212-2215 Diwang commercial building, Shunhin square
5002, Shennan Est Rd., Shenzhen, Guangdong, China

Jim Schlumpberger
+01-310-517-7884
jim.schlumpberger@siu-la.com

Seiko Instruments U.S.A. Inc.
2990 Lomita Blvd. Torrance, CA 90505, U.S.A.

Michael Bertsch

+49-6102-297-303
michael.bertsch@seiko-instruments.de

Seiko Instruments GmbH

Siemensstr. 9, D-63263 Neu Isenburg, Germany

To be informed later

Sungnam Chung / Choi Kyonghoan

+82-2-565-8006

sungnam.chung@sii.co.jp / kyonghoan.choi@sii.co.jp
Seiko Instruments Korea Inc.

#507,508, Korea City Air Terminal Bldg,
159-6, Samsung-dong, Gangnam-gu, Seoul, 135-728 Korea

Shawn Yang

+886 2 2516-8518 ext: 239

shawn.yang@sii.co.jp

Seiko Instruments Taiwan Inc.
6F,No.236,Sec.2,Jianguo N.Rd.,Taipei 104, Taiwan
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RENESAS

SALES OFFICES Renesas Electronics Corporatlon http://www.renesas.com

Refer to "http://www.renesas.com/" for the latest and detailed information.

Renesas Electronics America Inc.

2880 Scott Boulevard Santa Clara, CA 95050-2554, U.S.A.

Tel: +1-408-588-6000, Fax: +1-408-588-6130

Renesas Electronics Canada Limited

1101 Nicholson Road, Newmarket, Ontario L3Y 9C3, Canada

Tel: +1-905-898-5441, Fax: +1-905-898-3220

Renesas Electronics Europe Limited

Dukes Meadow, Millboard Road, Bourne End, Buckinghamshire, SL8 5FH, U.K

Tel: +44-1628-585-100, Fax: +44-1628-585-900

Renesas Electronics Europe GmbH

Arcadiastrasse 10, 40472 Dusseldorf, Germany

Tel: +49-211-65030, Fax: +49-211-6503-1327

Renesas Electronics (China) Co., Ltd.

7th Floor, Quantum Plaza, No.27 ZhiChunLu Haidian District, Beijing 100083, P.R.China
Tel: +86-10-8235-1155, Fax: +86-10-8235-7679

Renesas Electronics (Shanghai) Co., Ltd.

Unit 204, 205, AZIA Center, No.1233 Lujiazui Ring Rd., Pudong District, Shanghai 200120, China
Tel: +86-21-5877-1818, Fax: +86-21-6887-7858 / -7898

Renesas Electronics Hong Kong Limited

Unit 1601-1613, 16/F., Tower 2, Grand Century Place, 193 Prince Edward Road West, Mongkok, Kowloon, Hong Kong
Tel: +852-2886-9318, Fax: +852 2886-9022/9044

Renesas Electronics Taiwan Co., Ltd.

7F, No. 363 Fu Shing North Road Taipei, Taiwan

Tel: +886-2-8175-9600, Fax: +886 2-8175-9670

Renesas Electronics Singapore Pte. Ltd.

1 harbourFront Avenue, #06-10, keppel Bay Tower, Singapore 098632

Tel: +65-6213-0200, Fax: +65-6278-8001

Renesas Electronics Malaysia Sdn.Bhd.

Unit 906, Block B, Menara Amcorp, Amcorp Trade Centre, No. 18, JIn Persiaran Barat, 46050 Petaling Jaya, Selangor Darul Ehsan, Malaysia
Tel: +60-3-7955-9390, Fax: +60-3-7955-9510

Renesas Electronics Korea Co., Ltd.

11F., Samik Lavied' or Bldg., 720-2 Yeoksam-Dong, Kangnam-Ku, Seoul 135-080, Korea
Tel: +82-2-558-3737, Fax: +82-2-558-5141

© 2010 Renesas Electronics Corporation. All rights reserved.
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