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Introduction

This application note introduces a self-programnidogt-loader example. User could update boot-lopdegram or
user program through SCI.
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RL78/G13

Boot Loader through SCI

1. Overview

» The RL78/G13 has a self-programming function treat be used to rewrite the flash memory via a ussgram.
The communication interface can be decided by ss#esign in user program, such as UART, &and so on. In
this application note, the communication betweest RC and RL78/G13 is via UART (see Figure 1). Ussr
achieve the communication by using terminal emaoasioftware like “HyperTerminal”.

Vec

VDD

RL78/G13

UART | <——— moo RSF100LEA
interface | [RXO——— Rxoo

GND
L

Figure 1 Hardware platform

2. Development Environment

* The RL78/G13 supports on-chip debug. To start theelbpment, the E1 on-chip debugging emulator ésl s the
debug tool. The system configuration about PC, falilator and user’s system is shown in Figure 2.

14-pin connector

USB cable

'
esnS
EenNET |‘

‘ —

E1 Emulator

4,

User's system

Figure 2 System configuration
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RL78/G13 Boot Loader through SCI

e Figure 3 shows the connection example circuit. Mg, GND, TOOLO, and RESET# pins are used for
communication with the host machine via the E1 bip-adebugging emulator. For more details, pleasa re
CHAPTER 26 ON-CHIP DEBUG FUNCTION in the “User’s aal: Hardware” of RL78/G13.

Target connector RL78/G13
Voo _ VoD
VDD | 8 | —l_— VDD
Voo/EVpD EVoo
EMVDD —2 EVDD
GND —2
GND —12 — GND
GND 1 —_—
= Voo/EVop
5 1kQ
TOOLO TOOLO
RESET L2
RESET L0 RESET
VD
10%0 Reset circuit
g 1kQ
TRESET Reset signal

Figure 3 Connection example of E1 and RL78/G13

3. Boot Loader Program

e The boot loader is used for updating user’s apgtingorogram and boot loader itself. To rewritesfanemory, it
uses self-programming library of RL78/G13 for praxgming actions. In this application note, the flasdmory is
mainly separated into two parts, boot loader arebagplication program area. To update applicgtimgram, the
updating procedure erases the application areathemdwrites new application firmware into applioatprogram
area. Figure 4 shows the procedure diagram.
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RL78/G13 Boot Loader through SCI

xxxxH
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p r‘og ra m area application firmware a pp | | Catlon
E [: program
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Boot loader Boot loader Boot loader
program program program
0000H 0000H

Figure 4 Application program update

e To update boot loader program, it is similar witlke procedure of updating application program. Th8/&13 has
a boot swap function for updating the boot loadegpmm. The boot loader area is treated as twe,paobt cluster
0 and boot cluster 1. First step is to erase blostar 1 and program a new boot loader firmware buot cluster 1.
And then run the boot swap function to swap the Ib@ot clusters. Finally reset the system to adtieenew boot
loader. After reset, the program will start fronobaeluster 1. Figure 5 shows a diagram of updattiegboot loader

program.

XxxxxH XxxxH
Application Application Application
program program program

1. Erase boot cluster 1 Do btoot swap and
2. Pragram new boo g
2000H o L 2000H
|:> New boot loader [::> Old boot loader
(boot cluster 1) (boot cluster 1) (boot cluster 0)
1000H 1000H
Old boot loader Old boot loader New boot loader
(boot cluster 0) (boot cluster 0) (boot cluster 1)
0000H 0000H

Figure 5 Boot loader program update

» About the usage of self-programming library, plesefer the document, Flash Self-programming Libréoy more
details.
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4. Implementation

» In this example, the “HyperTerminal” is used as teeminal emulation software. The setting of comioation
configuration is shown in Figure 6. After power thie system, you would see the operation menu (sgee7).

COM5 Properties

Puort Settingz

Bitz per second; ! 115200

D ata bits: |E v
Parity: .m':'ne e !

Stop bits: |1 Yi
Flow contral: |N|:une "’I

[ Bestore Defaulkz

0] 4 J[ Cancel ] Spply

Figure 6 Communication configuration
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RL78/G13 Boot Loader through SCI

“¢ RLY8G13 - HyperTerminal
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Choose actions:{1)Update Boot area (2)Update Flash area (3) Run Application

Connected 00:00:08 Autodetect | 1153008-N-1 | SCROLL | CAFS | HUM | Captoe | Frinfecho

Figure 7 Operation menu

* In this menu, the first option is to update the thoader program. After choosing option 1 of thiemu, click the
“Send File” from the “Transfer” menu option of Hyfi@rminal (see Figure 8). On the “Send File” dialzge
Figure 9), select the file for updating (must bkirsary file') into “Filename” item, and choose “Xmodem” as the
transmission protocol. Click “Send” button and ujyata process will start within 10 seconds. Figuéeshows the
dialog of updating progress. After finishing theopess, the result message of updating will be aysul on the
screen of HyperTerminal (see Figure 11). If itussessful to update new firmware, the program restart to run
the new boot loader (see Figure 12). Otherwiseptbgram would stop until reset the system.

* Note:
In this application, the file for updating must déinary file. About the format of the firmwareepke see chapter 5
“File Format” in this application note for more dis.
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% RLTBG13 - HyperTerminal
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Select file to write into boot area.33%
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Figure 8 Transfer menu
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Figure 9 Send file dialog
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Figure 10 Progress dialog

“& RL78G13 - HyperTerminal
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Figure 11 Update result message
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4 RL78G13 - HyperTerminal =13
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Figure 12 Run new boot loader

Option 2 is the function for updating firmware inapplication program area. The operation procesaise as
option 1. After updating new application prograhe tesult message of updating will be displayetherscreen of
HyperTerminal (see Figure 13). If it is successfulipdate new firmware, the program will run thevrapplication

program. Otherwise, the program would stop unsietéhe system.

“& RL78G13 - HyperTerminal

File Edit ¥iew Call Trenster Help
D& &3 OB

BB BE BB BE B B BE BB BB I BN B IEIE N

=xx  FH VYer.: 1.1 e
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Choose actions:({1)}Update Boot area (2)Update Flash area (3) Run Application

Select file to write into flash area.l
Update flash area: Success
Goto application program.

<APP><APP><APP><APP><APP><APP>_

O N N R W P Y N et W o D P N Sl WV o

Figure 13 Result of updating application program

e Choosing option 3 would run the application programthis demonstration, it would print “App” ondlscreen
every 100 ms within 1 second. Then the program evaudit for timeout (949.80 ms).

« The flow chart of this example program is shown in Figure 14.

RO1AN1424ET0100 Rev.1.00 Page 9 of 13

Jan 22, 2013 RENESAS



RL78/G13 Boot Loader through SCI
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Figure 14 Flow chart

* Note:
If transmission dose not start in 100 seconds aftepsing update action (option 1 or option 2yyiit show “Update
failed” message on the screen of HyperTerminaltaadoot loader program will stop until the systeset.

5. File Format

» In this application, the firmware file is separatetb two parts. One is for boot area, the other igrfor flash area.
The steps for setting of IDE are as follows:
(Step 1) Right click the [Build Tool] node on the [Flaséijibproject tree (see Figure 15) and select thepfty|
option in the context menu (popup menu).
(Step 2) Click the [Object Convert Options] tab and selé@s] on the [Split hex file] property in the [H&ile]
category.
(Step 3) Select [No] on the [Fill free memory space] pndpén the [Hex File Filling] category.
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Figure 15 Steps of setting

» After building project, there would be two hex filsmamed Flash.hxb and Flash.hxf in the output folder.
( “..\Flash\DefaultBuild\") The Flash.hxb file it& boot loader firmware and the Flash.hxf filehis tiser program
firmware. Then transfer these two files into bindmymat and modify the user program firmware (deléte area
from 0x0000 to Ox1FFFF, see Figure 16). Finallgsehtwo binary files could be used for updatingtboader or
user program.
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Figure 16 Modification
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Website and Support

Renesas Electronics Website
http://www.renesas.com/

Inquiries
http://www.renesas.com/contact/

All trademarks and registered trademarks are tbpepty of their respective owners.
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General Precautions in the Handling of MPU/MCU Products

The following usage notes are applicable to all MFOU products from Renesas. For detailed usagesraighe
products covered by this manual, refer to the ssegections of the manual. If the descriptionsenr@éeneral
Precautions in the Handling of MPU/MCU Products anthe body of the manual differ from each ottike,
description in the body of the manual takes preceele

1.

Handling of Unused Pins

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

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

Processing at Power-on

The state of the product is undefined at the moment when power is supplied.

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

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

Prohibition of Access to Reserved Addresses

Access to reserved addresses is prohibited.

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

Clock Signals

After applying a reset, only release the reset line after the operating clock signal has become stable.

When switching the clock signal during program execution, wait until the target clock signal has

stabilized.

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

Differences between Products

Before changing from one product to another, i.e. to one with a different type number, confirm that the

change will not lead to problems.

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




Notice

1. Allinformation 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.

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 of products and . You are fully responsible for the

incorporation of these circuits, software, and information in the design of your equipment. Renesas assumes no 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. 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.
8. 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.
9. 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.

10. 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 with laws and 1S,

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

12. 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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