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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.




ENESAS APPLICATION NOTE

M32C/8A Group

Program Download Function

1. Abstract

This document describes methods of downloading a user program into the internal RAM area in M32C/8A using
the program download function and executing the downloaded user program in internal RAM.

2. Introduction

The explanation of this document applies to the following MCUs under the use shown in Table 2.1.

Table 2.1 Product List As of Jan. 2008
Type Number RENESAS Code CE;';’:W c::pAal\élity Remarks

M308A0SGP PLQP0100KB-A (100P6Q-A) 12 KB

M30BA3SGP (P) PLQPO100KB-A (100P6Q-A) ; 4 KE ROMless

M308A5SGP (P) PLQPO144KA-A (144P6Q-A)

(P): Under Planning
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M32C/8A Group

Program Download Function

3. Hardware Configuration (Clock Synchronous/Asynchronous )

Figure 3.1 and 3.2 show pin connections for the program download function in M32C/8A.

Mode Setting

Signal Value
CNVSS VSS
RESET VSS > VCC1

VCC2

J

o 1 1 5 5 0 0 B

123]

125 M32C/8A Group
L 144-pin version
PLQP0144KA-A(144P6Q-A)

130

134
135

137]
138]

f
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SCLK
RxD
O
144
44 3 1 5
VSS
VCC1
(O 0]
S et L
Connect an oscillation circuit
RESET

Figure 3.1  Pin Connections for the Program Download Function (144-pin version)
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Mode Setting

Signal Value
CNVSS VSS
RESET VSS >VCC1
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M32C/8A Group
100-pin version
PLQPO100KB-A(100P6Q-A)
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Figure 3.2 Pin Connections for the Program Download Function (100-pin version)
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4. Program Download Function

With the program download function, following serial interface modes are used.
* Clock synchronous mode
¢ Clock asynchronous mode (UART)

Note: Set the operating frequency as below;
Clock synchronous mode: 1 MHz or more
Clock asynchronous mode: 2.4 MHz or more

The program download function starts up by releasing the reset while an “L” signal is applied to the CNVSS pin.

Serial data is input using UART1 and transmitted by 8-bit unit. The status of the CLK1 pin at the time of releasing
the reset determines either clock synchronous mode or clock asynchronous mode (UART).

To use clock synchronous mode, release the reset while an “H” signal is applied to the CLK1 pin. Four pins of
CLK1, RXDI1, TXDI, and RTS1 are used in clock synchronous mode. Serial clock is input to the CLK1 pin
externally. The RTS1 pin, which is used as the BUSY pin, outputs “L” signal when reception is ready and outputs
“H” signal when reception is started.

To use clock asynchronous mode, release the reset while an “L” signal is applied to the CLK1 pin. Two pins of
RXD1 and TXD1 are used in clock asynchronous mode.

Pin functions for the program download function lists as follows.
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Table 4.1  Pin functions for the Program Download Function
. . 110 -
Pin Name Function Description
Type
VCC Power supply | Apply the recommended supply voltage to the VCC1 pin. Apply
VSS input 0V to the VSS pin
CNVSS CNVSS | Apply an “L” signal to the pin
RESET Reset input I Reset input pin
XIN Clock input | Connect a ceramic resonator or a crystal oscillator between
pins XIN and XOUT
XOuT Clock output O | To use the external clock, input the clock to the XIN pin and
leave the XOUT pin open
BYTE BYTE input I Apply an “H” or “L” signal to the pin
AVCC, AVSS Analog power | Connect AVCC to VCC1
supply input Connect AVSS to VSS
VREF Reference | Reference voltage input pin for the A/D converter
voltage input
PO O0toPO 7 Input port PO I/O | Apply an “H” or “L” signal to the pin, or leave it open
P1 OtoP1_7 Input port P1 I/O | Apply an “H” or “L” signal to the pin, or leave it open
P2 0toP2 7 Input port P2 I/O | Apply an “H” or “L” signal to the pin, or leave it open
P3 0toP3_7 Input port P3 I/O | Apply an “H” or “L” signal to the pin, or leave it open
P4 OtoP4 7 Input port P4 I/O | Apply an “H” or “L” signal to the pin, or leave it open
P5_0and P5_2 |Input port P5 I/O | Apply an “H” or “L” signal to the pin, or leave it open
P5 1, Input port P5 I Apply an “H” or “L” signal to the pin, or leave it open
P5 3toP5 7
P6_0to P6_3 Input port P6 | Apply an “H” or “L” signal to the pin, or leave it open
P6_4 BUSY output O | Clock Synchronous Mode: BUSY signal output pin
Clock Asynchronous Mode: Program operation verify monitor
P6 5 SCLK input | Clock Synchronous Mode: Serial clock input pin. This pin needs
to be pulled up.
Clock Asynchronous Mode: Apply an “L” signal to the pin
P6_6 Data input RXD | Serial data input pin
P6_7 Data output TXD O | Serial data output pin. This pin needs to be pulled up when used
in clock synchronous mode.
P7_0to P7_7 Input port P7 | Apply an “H” or “L” signal to the pin, or leave it open
P8 0to P8 4 Input port P8 I Apply an “H” or “L” signal to the pin, or leave it open
P8_6, P8_7
P8_5 NMI input I | Apply an “H” signal
P9 OtoP9_7 Input port P9 | Apply an “H” or “L” signal to the pin, or leave it open
P10 _0to P10_7 | Input port P10 I Apply an “H” or “L” signal to the pin, or leave it open
P11_0to P11_7 | Input port P11 I Apply an “H” or “L” signal to the pin, or leave it open(”
P12_0to P12_7 | Input port P12 I Apply an “H” or “L” signal to the pin, or leave it open(1)
P13_0to P13_7 | Input port P13 I Apply an “H” or “L” signal to the pin, or leave it open(”
P14 0 to P14_7 | Input port P14 I Apply an “H” or “L” signal to the pin, or leave it open(1)
P15_0to P15_7 | Input port P15 I Apply an “H” or “L” signal to the pin, or leave it open(”

I: Input  O: Output 1/O: Input and output

NOTE:

1.These pins are provided in the 144-pin package only.
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4.1 Clock Synchronous Mode

In clock synchronous mode, using four-wire clock synchronous serial I/O (UART1). To enter clock synchronous
mode, release the reset while an “H” signal is applied to the CLK1 pin.

4.1.1 Data Transfer Method and Timing Characteristics

M32C/8A communicates binary format data with 8-bits unit and LSB first. When receiving, the program
download command and the download program are loaded into the internal RAM at the rising edge of serial clock
input to the CLK1 pin. The BUSY pin becomes “H” during busy period such as processing or receiving. So start
the next transfer after the BUSY pin becomes “L”.

4.1.2 Input Timing

Figure 4.1 shows the input/output timing diagram. The program download procedure in clock synchronous mode
is shown as follows;

(1) Turn on a target board (Refer to Figure 4.1 (a)) and set input pins to status shown in Figure 4.1 (b).

(2) M32C/8A starts communications in clock synchronous mode by applying “H” to the RESET pin from the
status of (1). Apply the CLK1 pin to “H” in M32C/8A after the RESET pin becomes “H”.

(3) M32C/8A becomes the reception waiting status when the initialization is completed and the BUSY pin
becomes “L”.

(4) M32C/8A becomes receiving status when data reception is started and the BUSY pin becomes “H”. When
reception and data process are completed, the BUSY pin becomes “L” and waits for next data reception.

(5) The program download command is transmitted from a program transmit board and M32C/8A writes them
into the internal RAM.

(6) When the checksum values match after completion of writing into the internal RAM, M32C/8A executes the
transmitted program from executing start address in the internal RAM. When the checksum values do not
match, M32C/8A initializes the internal RAM then waits for (3) process in this procedure.
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(a) Turn on a target board

(b) Turn on a program transmit board

(c) M32C/8A starts communications in clock synchronous mode by releasing the
reset while an “H” signal is applied to the RESET pin

(d) Input download function command

Power on Target Board

Input to the RESET pin

Input to the CNVSS pin
Inputs “L”

|
|
|
|
IHi-Z
Input to the RXD pin I~ ‘E‘ :
| I
| Hi-Z i
Output from the TXD pin F_T____T___J—\OOOOOOCX_
| I
| I
| H|' 1
|
Output from the BUSY pin —I— — [~ — — — _! U
| 1 V\
| I
| 1
/ Starts data transmit/receive after
Require to complete handling each confirming the BUSY pin
pin on a target board (e.g., jumper becomes “L” from “H”.
switch) Needs to pull-up
externally.
Note

1. Internal power supply stabilization time

Figure 4.1 Timing Diagram of pin input/output in M32C/8A (Clock Synchronous Mode)

REJ05B1121-0110/Rev.1.10 Mar 2008 Page 7 of 14



Program Download Function

4.2 Clock Asynchronous Mode (UART)

In clock asynchronous mode, using two-wire clock asynchronous serial I/O (UART1). To enter clock
asynchronous mode, release the reset while an “L” signal is applied to the CLK1 pin.

4.2.1 Data Transfer Method and Timing Characteristics
M32C/8A communicates binary format data with 8-bits unit, LSB first, one stop bit, and parity disabled.

4.2.2 Data Transmit Procedure

Figure 4.2 shows the input timing diagram. The data transmit procedure is shown as follows;

(1) Turn on a target board and release the reset (Refer to Figure 4.2 (a)).

(2) Transmit the standard time data “00h* 16 times for intervals of 15 ms or more at 9600 bps from a program
transmit board. M32C/8A sets UART1 baud rate register to a value corresponding to operating frequency by
receiving “00h*“ 16 times and completes initial communication .

(3) The program download command is transmitted from a program transmit board and M32C/8A writes them
into the internal RAM.

(4) When the checksum values match after completion of writing into the internal RAM, M32C/8A executes the
transmitted program from executing start address in the internal RAM. When the checksum values do not
match, M32C/8A initializes the internal RAM then waits for (3) process in this procedure .

When a communication error occurs, execute (2) in the procedure again after resetting a target board.
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(a) Release the reset on a target board and communication is started in clock asynchronous mode
(b) Initial communication is started
(c) Initial communication is completed after "00h" is received 16 times.

(a) (b) (c)
Y

Power on Target Board _l,_,
¥ wWPR

Input to the RESET pin

Input to the CNVSS pin

Input to the CLK pin

Input to the RXD pin 000 0000 L(XXXXXXX:XXXMX—

"00h" "00h" "00h" "00h"

Output from the TXD pin ——l

Note:
1. Wait for td(P-R) (internal power supply stabilization time) or more after the voltage applied
to the VCC1 pin rises above 3.0 V.

Figure 4.2 Timing Diagram of pin input in M32C/8A (Clock Asynchronous Mode)
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5. Program Download Command

5.1 Program Download Command

With the program download command, a download program and a checksum value of the download program are
transmitted. Table 5.1 shows the transmit data.

A download program is stored from address 600h in the internal RAM.

After receiving the program download command, M32C/8A calculates a checksum value from a download
program and compares the calculated checksum value with the checksum value in the transmitted program. When
the calculated checksum value matches the checksum value in the transmitted program, a download program
stored in the internal RAM is executed. When the two checksum values do not match, M32C/8A resets the
internal RAM and goes back to the command waiting status.

When M32C/8A resets after the program download command is executed, the download program is remained in
the internal RAM.

Note: The first 8 bytes of the download program is allocated as data area for a version number. Set a version
number in the download program.
e.g.) .byte “VER.1.00’

(Transmit Procedure)

(1) A command code “FAh” is transmitted at the first byte in a transmit data.

(2) The low-order byte of a program size is transmitted at the second byte and the high-order byte of a program
size is transmitted at the third byte in a transmit data.

(3) A checksum value is transmitted at the fourth byte in a transmit data.

(4) Program data is transmitted from the fifth byte and the subsequent bytes in a transmit data. The
transmittable program size varies depending on the capacity of the internal RAM (Refer to 5.3 Memory
Map).

(Calculation of the checksum value)
The checksum value is the eight low-order bits of the total value of program data transmitted from the fifth byte.

Table 5.1 Transmit and Receive Data of the Program Download Function

Pins 1st byte 2nd byte | 3rd byte 4th byte 5th byte (N + 4)th byte

command Program size (N) Checksum Program data | Program data

RXD (Program transmit board FAh Low-order. of High-order. of Checksum Prqgram data | Program data
— MCU) program size | program size value (first byte) (N-th byte)

TXD (MCU — Program
transmit board)

5.2 Storing Address for Download Program

The download program is stored from the storing address in the internal RAM shown in Table 5.2. The first 8
bytes of the download program is allocated for the version number. Therefore, as shown in Table 5.2, adding 8
bytes to the Storing Address value indicates the value of the Executing Start Address.

Table 5.2 Download Address in M32C/8A
Group Storing Address Executing Start Address
M32C/8A 600h 608h

REJ05B1121-0110/Rev.1.10
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5.3 Memory Map
Figure 5.1 shows a download area on the memory in M32C/8A.

000000h
SFR
000400h
Internal RAM
000600h
Download Area
XXXXXXh
Reserved Area
010000h
Internal RAM
Capacity | XXXXXXh
12 Kbytes | 0033FFh External Area
24 Kbytes | 0063FFh
FFFFFFh

Figure 5.1 Download Area
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6. Example of Download Program

Configure a version number at the beginning of the download program shown in Figure 6.1.

.section rom ,code

.org 0600h
Load:

.byte 'VER.1.00'
RESET:

User Program starts here.

Figure 6.1 Example of Download Program

7. Reference Document

Hardware Manual
M32C/8A Group Hardware Manual
(Use the most recent version of the document on the Renesas Technology Web site.)

Technical News/Technical Update
(Use the most recent version of the document on the Renesas Technology Web site.)
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Web site and Support

Renesas Technology Web site
http://www.renesas.com/

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

© 2008. Renesas Technology Corp., All rights reserved. Printed in Japan.
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