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Notice

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

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

Y ou should not ater, modify, copy, or otherwise misappropriate any Renesas Electronics product, whether in whole or in part.

Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of
semiconductor products and application examples. Y ou are fully responsible for the incorporation of these circuits, software,
and information in the design of your equipment. Renesas Electronics assumes no responsibility for any losses incurred by
you or third parties arising from the use of these circuits, software, or information.

When exporting the products or technology described in this document, you should comply with the applicable export control
laws and regulations and follow the procedures required by such laws and regulations. 'Y ou should not use Renesas
Electronics products or the technology described in this document for any purpose relating to military applications or use by
the military, including but not limited to the development of weapons of mass destruction. Renesas Electronics products and
technology may not be used for or incorporated into any products or systems whose manufacture, use, or sale is prohibited
under any applicable domestic or foreign laws or regulations.

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

Renesas Electronics products are classified according to the following three quality grades: “Standard”, “High Quality”, and
“Specific’. The recommended applications for each Renesas Electronics product depends on the product’s quality grade, as
indicated below. You must check the quality grade of each Renesas Electronics product before using it in a particular
application. You may not use any Renesas Electronics product for any application categorized as “ Specific” without the prior
written consent of Renesas Electronics. Further, you may not use any Renesas Electronics product for any application for
which it is not intended without the prior written consent of Renesas Electronics. Renesas Electronics shall not be in any way
liable for any damages or losses incurred by you or third parties arising from the use of any Renesas Electronics product for an
application categorized as“ Specific” or for which the product is not intended where you have failed to obtain the prior written
consent of Renesas Electronics. 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 el ectronic appliances, machine tools; persona electronic equipment; and industria 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; agrospace 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 heathcare
intervention (e.g. excision, etc.), and any other applications or purposes that pose a direct threat to human life.

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

Although Renesas Electronics endeavors to improve the quality and reliability of its products, semiconductor products have
specific characteristics such as the occurrence of failure at a certain rate and malfunctions under certain use conditions. Further,
Renesas Electronics products are not subject to radiation resistance design. Please be sure to implement safety measures to
guard them against the possibility of physical injury, and injury or damage caused by fire in the event of the failure of a
Renesas Electronics product, such as safety design for hardware and software including but not limited to redundancy, fire
control and malfunction prevention, appropriate treatment for aging degradation or any other appropriate measures. Because
the evaluation of microcomputer software alone is very difficult, please evaluate the safety of the final products or system
manufactured by you.

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

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

Please contact a Renesas Electronics sales office if you have any questions regarding the information contained in this
document or Renesas Electronics products, or if you have any other inquiries.

(Note 1) “Renesas Electronics’ as used in this document means Renesas Electronics Corporation and also includes its majority-

owned subsidiaries.

(Note2) “Renesas Electronics product(s)” means any product developed or manufactured by or for Renesas Electronics.




RENESAS APPLICATION NOTE

M16C/62P Group

Serial Flash Boot Loader via Xmodem Data Transfer

1. Abstract

This documents describes how to rewrite the flash memory via Xmodem data transfer using EWO0 mode in the
M16C/62P Group.

2. Introduction

The application example described in this document is applied to the following MCU and parameter(s):

* MCU: M16C/62P Group (M30626FHPFP, M30626FHPGP)

« Oscillation frequency: 6 MHz

« Operating frequency: 24 MHz

» Memory capacity: 384 Kbytes + 4 Kbytes for ROM, 31 Kbytes for RAM

This program can be used with other M16C Family MCUs which have the same special function registers (SFRS)
as the M16C/62P Group. Check the manual for any additions and modifications to functions. Careful evaluation is
recommended before using this application note.
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RENESAS M16C/62P Group

Serial Flash Boot Loader via Xmodem Data Transfer

3. Description on Serial Flash Boot Loader Via Xmodem Data Transfer

3.1 Program Operation Description

This program uses UARTO with 115200 bps, data transfer 8 bits, no parity check, and stop bit 1. The target board
integrating the MCU and the host PC are connected with the RS-232C cable. The hyper terminal should be
activated on the host PC beforehand. When the MCU receives serial data within 3 seconds after reset is deasserted,
it enters rewrite mode and the following screen will be displayed in the hyper terminal. When the MCU does not
receive serial data within 3 seconds, a jump will occur from address A0020h in the user area (user program area) to
the read address. See Figure 3.2.

& 115200 - HyperTerminal e =10 %]
(He Ede Yiew ol Irensfer Hel

D] 53| 0B

B

MLGE/G2P Bootloader Main Henu w1.8

1......Blank Check User Area

#......Eraze Uzer firea

3......Erase User Block

[ - Program Flash via HModem Download

......5tart User Program

>
omnected (0:00:10 fafodebect | 1LS200 841 #
Figure 3.1 Boot Loader Menu Display

Command 1: Blank Check User area
Command 2: Erase User Area
Command 3: Erase User Block
Command 4: Write to User Area

Command 5: Execute User Program
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ENESAS M16C/62P Group

Serial Flash Boot Loader via Xmodem Data Transfer

( Reset deasserted by boot program)

| Initial setting |

v

| Interrupt enabled |

v

memcpy function
(rewrite control program copied from ROM area to RAM area)

Serial receive data within 3 seconds? N
o

| Jump from address A0020h to read address |

v

C User program execution )

v

| Command menu display |

Serial receive data?

No

[ = p 3 ” p= Others

Command 1 execution processing |

| Command 2 execution processing |

| Command 3 execution processing |

| Command 4 execution processing |

| Command 5 execution processing |

| Command menu display

<

Figure 3.2 Flowchart of Program Operation Overview
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LENESANS

M16C/62P Group
Serial Flash Boot Loader via Xmodem Data Transfer

3.2 Memory Allocation

Internal
RAM

Internal
ROM

00000h
SFR
00400h
RAM area
03000h -
Boot program resident RAM area®
03300h
RAM area
07FFFh
Reserved area
A0000h
User area
(user program area)
Fe000n T Relocatable vecior table _ _ _ |
Boot program
FDFFFh
Unused ROM area
FFFDCh
Fixed vector table
FFFFFh
NOTE:
1. This area can be also used by the user program, since the boot
program and the user program do not operate simultaneously.

Figure 3.3

Memory Allocation

As shown in Figure 3.3, the boot program allocated from address 03000h to 03300h is used as the rewrite control
program for reprogramming and erasing data in the user area. This rewrite control program rewrites the user area
using EW0 mode (CPU rewrite mode 0). When EWO0 mode is used, the rewrite control program should be
executed in the internal RAM, or in an available external area while the PW13 bit is set to 1. Refer to the M16C/
62P Group Hardware Manual for details. This boot program can rewrite the user area only. The unused ROM area

can not be rewritten.
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LENESAS

M16C/62P Group
Serial Flash Boot Loader via Xmodem Data Transfer

3.3 Description on Boot Program Contents

3.3.1

File Configuration

The file configuration of the boot program is as follows:

Table 3.1  File Configuration Table
File Name Outline Remark
EWO0 mode setting and exit processing, 128 bytes write processing, | Transferred to the RAM
flash.c block erase processing, address ROM table in the user area area for execution
command.c | Command menu display, processing for commands 1 to 5
delay_timer.c |Processing of timeout error by timer AO interrupt
lowlevelinit.c | MCU initial setting
Copy processing of the write control program from the ROM area
main.c to the RAM area, program switching processing via serial receive
data within 3 seconds
serial.c Serial data transmit/receive processing
xmodem.c | Write processing via Xmodem data transfer Write specification via

Xmodem data transfer

flash_header.h

128-byte write function, prototype statement for the block erasure
function, 128-byte write status, macro definition for the block erase
status

Prototype statement for commands 1 to 5, macro definition for the

command.h start/end addresses in the user area
delay_time.h |Prototype statement for the timeout error function
lowlevelinit.h | Prototype statement for the MCU initial setting function
. Prototype statement for the serial data transmit/receive functions,
serial.h - . o
macro definition for the serial communication status
Prototype statement for the write function via Xmodem transfer,
xmodem.h - . .
macro definition for the write status via Xmodem transfer
3.3.2 Resource List

Table 3.2 shows the Resource List of the boot program.

Table 3.2 Resource List
Resource Usage
UARTO Serial communication for Xmodem data transfer
Timer AO Timeout error processing for serial communication
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RENESAS M16C/62P Group

Serial Flash Boot Loader via Xmodem Data Transfer

3.3.3 Program to Operate in RAM Area

This program uses the function to copy the memcpy (memory operation) function - the NC30 standard library
function - to copy the write control program (address ROM table in the user area, EWO0 mode setting and exit
function, 128-byte write function, and block erasure function) from the ROM area to the RAM area. It also
divides sections by the #pragma SECTION statement to specify the allocation position for the write control
program using the linker option.

(1) Copying the program from the ROM area to the RAM area

This section describes how to copy the rewrite control program from the ROM area to the RAM area.
This program uses the memcpy (memory operation) function.

void InitCommandHandler (vaid)

InitSci();
InitDelavTimer();

/4 copy all RAM based code to RAM
memcey (. (void %) INT_RAM_BASE ADDRESS, (void *) RAM_BASED_ROM_ADDRESS, SIZE_OF_RAM_BASED_ROM J;

!

Figure 3.4 Example of Using memcpy Function

Arguments: INT_RAM_BASED_ADDRESS (pointer to the memory area of the copy destination) 03000h
RAM_BASED_ROM_ADDRESS (pointer to the memory are of the copy source) FD800h
SIZE_OF_RAM_BASED_ROM (number of bytes to be copied) 00300h

Using the memcpy function copies an area of 00300h bytes from FD800h (copy source) to 03000h (copy
destination).
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RENESAS M16C/62P Group

Serial Flash Boot Loader via Xmodem Data Transfer

(2) Specifying the storage position and execution position for the rewrite control program

The storage area (Flash ROM area) and execution area (RAM area) for the rewrite control program should be
specified using the linker to allocate them separately.

« Specifying the start address in the ROM area

-LOC ram_based_rom_FE = OFD800, ram_based_prg = OFD860

Figure 3.5 Example of Specifying Start Address in ROM area
This program uses “-LOC” to specify the storage address of the address ROM table (ram_based_rom_FE) in
the user area to address OFD800h, and the storage address of EW0 mode setting and exit function, write
function, and erase function (ram_based_prg) to address OFD860h.

« Specifying the start address in the RAM area

-ORDER ram_based rom_FE = 03000, ram_based_prg = 03060

Figure 3.6 Example of Specifying Start Address in RAM Area

This program uses “~-ORDER” to specify the start address of the address ROM table (ram_based _rom_FE) in
the user area to address 03000h, and the start address of EW0 mode setting and exit function, write function,
and, erase function (ram_based_prg) to address 03060h.

RAM area

03000h

ram_based_rom
03060h

Execution
position

ram_based_prg

ram_based_rom and ram_based_prg are executed ROM area
after being copied

ram_based_rom FD800h

Address ROM table in user area FD860h
ram_based_prg Storage
L EWO0 mode setting and exit function position

Write function
Erase function

Figure 3.7 Example of Section Allocation
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RENESAS M16C/62P Group

Serial Flash Boot Loader via Xmodem Data Transfer

3.4 Command 1to Command 5 Description

3.41 Command 1 (Blank Check User Area) Description

When command 1 is selected, the user area is blank checked. Figure 3.8 shows the Output when No Data is
Present in User Area. Figure 3.9 shows the Output when Data is Present in User Area.

“g 115200 - HyperTerminal o]
File Edit Yiew Call Transfer Help

M16C/62P Bootloader Main Menu +1.0

1...... Blank Check User Area

2...... Erase User Area

3...... Erase User Block

ho.o.. .. Program Flash via ¥Modem Download
S T Start User Program

_./

>
(:: BElank checking user area...
| [User area is BLANK
\

a

(Cornected 00:00:10 [auto'detect  [1152006-N-1  |SCROLL  [CAPS  [MUM  [Capture  [Print echa

Figure 3.8 Output when No Data is Present in User Area

& 115200 - HyperTerminal [ =10/

Bl [ Vew C Irevsker e

Dle| m15] 2l &)

M16C/62P Bootloader Main Menu 1.0

A Blank Check User RArea

Doy Erase User Area

oS Erase User Block

[ Program Flash via ¥Modem Download

DaseEg Start User Program

~
Blank checking user area...
User area iz NOT blank_

\

[Connected 00:00110 fukndebect  [11820088L  [SCROW [Cars [ [Camture

) E1

Figure 3.9 Output when Data is Present in User Area
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M16C/62P Group

Serial Flash Boot Loader via Xmodem Data Transfer

3.4.2 Command 2 (Erase User Area) Description

When command 2 is selected, the user area (blocks 3 to 10) is erased. Figure 3.10 shows the Output when User

Area is Erased.

& 115500 - HyperTerminal
B Bk Yiew Cdl Tronsfer Hel

=101=

MR EE

M16C/62F Bootloader Main Menu v1.8

o R Blank Checlk Uzer Area

P Erase User Arca

- S —— Erase User Block

[ SR Program Flash via XKModem Download
Dy Start User Program

'%ﬁ;:;;;—::::;'glh user blocks (Y/N)7y

Eraszing block :
Erasing block
Erasing block
Erasing block
Erasing block
Erasing block
Erazing block
Erazing block

1 user blocks erased_

e == R LT A o T
B o+ o8 on s

7

\Cnanecked £0:00:10 Mfndetect  [11S200AH1  [SCROL (G MM [Cactre  [Printedna

o) 1

Figure 3.10 Output when User Area is Erased

3.4.3 Command 3 (Erase User Block) Description

When command 3 is selected, the user area (blocks 3 to 10) is erased in a block unit. As an example, Figure 3.11

shows the Output when the User Area Block are Erased if block 10 is specified.

& 115200 - HyperTerminal

Eie Bk Yiew Call TrensPer Hel

=101=

Dl Bl o=

H16C/62P Bootloader Main Menu v1.0

R Blank Check User Area

2 Erase User Area

D sagein] Erase User Block

b Program Flash via HModem Download

O Start User Pr

’Egiga block no to be erased as 2-digit number e.g. @
) L]
Erase block (Y¥Y/N)7v

NErasing of block : PRASSED_

IConnectd 60:00:10 fufrdetect  [105200881  [SCROL[Ses[MM [Captre [Pt ed

) BT

Figure 3.11 Output when the User Area Block are Erased
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RENESAS M16C/62P Group

Serial Flash Boot Loader via Xmodem Data Transfer

3.4.4 Command 4 (Write to User Area) Description

When command 4 is selected, data is written to the user area via Xmodem data transfer. Figure 3.12 shows the
Write via Xmodem Data Transfer from address A0000Oh (user area). Data can be also written from addresses
other than address A0000h, as long as they are within the range of the user area. However, data cannot be
written if a specified address is not an even address.

* Write specification via Xmodem data transfer

This specification defines 128 bytes should be always written when writing data to the user area.
For example, when writing 62 bytes of data, 01xA should be written to the remaining 66 bytes.

& 115200 - HyperTerminal =10 =
B ok e Ul Dransher e

MEEEEEE

EATIRTT PRTIT [1 [RRCART Y B PR I W [

H1GC/62P B smim [EroriGoeHtomas Lot bsfiah s EAoiL o il b

T ik [ Emrahesiig: [C
] Bla .. R

2......Era s |

S Erafg S e
L......Pro Be= | Remsiing: | Thaughpd: |
J......5ta b

>

Download to address UxHUBHOBEE (Y/N) 7w
Program Flash (Y/N)7u

gtari HHodem download. ..

5 [

Conneched 00:00:10 jupndetect | ILS200EN-1

Figure 3.12 Write via Xmodem Data Transfer
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RENESAS M16C/62P Group

Serial Flash Boot Loader via Xmodem Data Transfer

3.45 Command 5 (Execute User Program) Description

When command 5 is selected, the user program is executed. Figure 3.13 shows the Output when User Program
is Executed.

& 115200 - HyperTerminal e =10 x|
fie Bt Wiew Cofl Trensfer Help

NEE R ERS

M16C/62P Bootloader Main Menu +1.0

1...... Blank Check User Area
PR Erase User HArea
D Erase User Block
- Program Flash via XModem Download
D Start User Program
L

< Run user program (Y/N)}7y
|[Running user program. . ._
\

.| BN}

{Comorked 00010 [ufodebect  [1L6ZDOBHEL  [ScROLL [cas [l [Faphae  [Frnedia

Figure 3.13 Output when User Program is Executed
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RENESAS M16C/62P Group

Serial Flash Boot Loader via Xmodem Data Transfer

4. Creating User Program

To use this boot program, the user program should be created using the following method.

A0000h -
A0020h
Start address
A0024h
Relocatable vector table
A0124h
User area
ROM data
Program
Figure 4.1 Memory Allocation

(1) Specifying the start address of the user program

Using vector.h (C startup file header automatically generated by HEW) easily sets the start address of the user
program.
Changing the value of Fvectaddr (macro definition) in vector. h to AO00Oh allocates the start address to address
A0020h.

(2) Section Allocation

With the linker option “~-ORDER?”, the following method can be used to change the allocated sections of the
relocatable vector table (vect), data (rom_FE), and the program (program) as shown in Figure 4.2.

-ORDER vect=0A0024, rom_FE=0A0124, rom_FO, program

Figure 4.2 Specifying Section Allocation
(3) Converting the S-Record file in binary format
The boot program needs to write the binary file downloaded via Xmodem data transfer. Thus, the S-record file

created by the M16C compiler (NC30) needs to be converted into binary format. There are many utilities available
for this conversion. The following shows a usage example of the GNU GCC utility ‘objcopy’:

m32c-elf-objcopy.exe -1 srec XXXX.mot -0 binary yyyy.bin

Figure 4.3 Using ‘objcopy’ (‘m32c-elf-objcopy.exe’)

As a part of the GNU GCC tool chain, ‘m32c-elf-objcopy.exe. in ‘objcopy’ can be downloaded from the following
site:
http://www.kpitgnutools.com
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Website and Support

Renesas Technology website

http://www.renesas.com/

Inquiries
http://www.renesas.com/inquiry
csc@renesas.com

REVISION HISTORY

M16C/62P Group

Serial Flash Boot Loader via Xmodem Data Transfer

Description
Rev. Date
Page Summary
1.00 | Dec 15, 2006 - First Edition issued
REJ05B1025-0100/Rev.1.00 December 2006 Page 13 of 14


http://japan.renesas.com/
http://japan.renesas.com/inquiry

RENESAS M16C/62P Group

Serial Flash Boot Loader via Xmodem Data Transfer

Notes regarding these materials

1. This document is provided for reference purposes only so that Renesas customers may select the appropriate
Renesas products for their use. Renesas neither makes warranties or representations with respect to the
accuracy or completeness of the information contained in this document nor grants any license to any
intellectual property rights or any other rights of Renesas or any third party with respect to the information in
this document.

2. Renesas shall have no liability for damages or infringement of any intellectual property or other rights arising
out of the use of any information in this document, including, but not limited to, product data, diagrams, charts,
programs, algorithms, and application circuit examples.

3. You should not use the products or the technology described in this document for the purpose of military
applications such as the development of weapons of mass destruction or for the purpose of any other military
use. When exporting the products or technology described herein, you should follow the applicable export
control laws and regulations, and procedures required by such laws and regulations.

4. All information included in this document such as product data, diagrams, charts, programs, algorithms, and
application circuit examples, 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 products listed in this
document, please confirm the latest product information with a Renesas sales office. Also, please pay regular
and careful attention to additional and different information to be disclosed by Renesas such as that disclosed
through our website. (http://www.renesas.com)

5. Renesas has used reasonable care in compiling the information included in this document, but Renesas
assumes no liability whatsoever for any damages incurred as a result of errors or omissions in the information
included in this document.

6. When using or otherwise relying on the information in this document, you should evaluate the information in
light of the total system before deciding about the applicability of such information to the intended application.
Renesas makes no representations, warranties or guaranties regarding the suitability of its products for any
particular application and specifically disclaims any liability arising out of the application and use of the
information in this document or Renesas products.

7. With the exception of products specified by Renesas as suitable for automobile applications, Renesas
products are not designed, manufactured or tested for applications or otherwise in systems the failure or
malfunction of which may cause a direct threat to human life or create a risk of human injury or which require
especially high quality and reliability such as safety systems, or equipment or systems for transportation and
traffic, healthcare, combustion control, aerospace and aeronautics, nuclear power, or undersea communication
transmission. If you are considering the use of our products for such purposes, please contact a Renesas
sales office beforehand. Renesas shall have no liability for damages arising out of the uses set forth above.

8. Notwithstanding the preceding paragraph, you should not use Renesas products for the purposes listed below:

(2) artificial life support devices or systems

(2) surgical implantations

(3) healthcare intervention (e.g., excision, administration of medication, etc.)

(4) any other purposes that pose a direct threat to human life
Renesas shall have no liability for damages arising out of the uses set forth in the above and purchasers who
elect to use Renesas products in any of the foregoing applications shall indemnify and hold harmless Renesas
Technology Corp., its affiliated companies and their officers, directors, and employees against any and all
damages arising out of such applications.

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

10. Although Renesas endeavors to improve the quality and reliability of its products, IC products have specific
characteristics such as the occurrence of failure at a certain rate and malfunctions under certain use
conditions. Please be sure to implement safety measures to guard against the possibility of physical injury, and
injury or damage caused by fire in the event of the failure of a Renesas 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 applicable measures. Among others, since the
evaluation of microcomputer software alone is very difficult, please evaluate the safety of the final products or
system manufactured by you.

11. In case Renesas products listed in this document are detached from the products to which the Renesas
products are attached or affixed, the risk of accident such as swallowing by infants and small children is very
high. You should implement safety measures so that Renesas products may not be easily detached from your
products. Renesas shall have no liability for damages arising out of such detachment.

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

13. Please contact a Renesas sales office if you have any questions regarding the information contained in this
document, Renesas semiconductor products, or if you have any other inquiries.

© 2006. Renesas Technology Corp., All rights reserved. Printed in Japan.
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