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Note

- The contents of this document are subject to change without notice. Customers are advised to consult
with FUJITSU sales representatives before ordering.

- The information, such as descriptions of function and application circuit examples, in this document are
presented solely for the purpose of reference to show examples of operations and uses of Fujitsu
semiconductor device; Fujitsu does not warrant proper operation of the device with respect to use based
on such information. When you develop equipment incorporating the device based on such information,
you must assume any responsibility arising out of such use of the information. Fujitsu assumes no
liability for any damages whatsoever arising out of the use of the information.

- Any information in this document, including descriptions of function and schematic diagrams, shall not
be construed as license of the use or exercise of any intellectual property right, such as patent right or
copyright, or any other right of Fujitsu or any third party or does Fujitsu warrant non-infringement of any
third-party’s intellectual property right or other right by using such information. Fujitsu assumes no
liability for any infringement of the intellectual property rights or other rights of third parties which
would result from the use of information contained herein.

- The products described in this document are designed, developed and manufactured as contemplated for
general use, including without limitation, ordinary industrial use, general office use, personal use, and
household use, but are not designed, developed and manufactured as contemplated (1) for use
accompanying fatal risks or dangers that, unless extremely high safety is secured, could have a serious
effect to the public, and could lead directly to death, personal injury, severe physical damage or other loss
(i.e., nuclear reaction control in nuclear facility, aircraft flight control, air traffic control, mass transport
control, medical life support system, missile launch control in weapon system), or (2) for use requiring
extremely high reliability (i.e., submersible repeater and artificial satellite).

Please note that Fujitsu will not be liable against you and/or any third party for any claims or damages
arising in connection with above-mentioned uses of the products.

- Any semiconductor devices have an inherent chance of failure. You must protect against injury, fire,
damage or loss from such failures by incorporating safety design measures into your facility and
equipment such as redundancy, fire protection, and prevention of over-current levels and other abnormal
operating conditions.

- If any products described in this document represent goods or technologies subject to certain restrictions
on export under the Foreign Exchange and Foreign Trade Law of Japan, the prior authorization by
Japanese government will be required for export of those products from Japan.

- The company names and brand names herein are the trademarks or registered trademarks of their
respective owners.

Copyright© 2008 FUJITSU MICROELECTRONICS LIMITED all rights reserved
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Introduction

Thank you very much for purchasing the bits pot red (referred to as this starter kit or the starter kit
hereafter).

This starter kit is a beginner’s kit intended for those who wish to start learning microcontrollers and
on-board network processors. The kit is designed so that the beginners who ask “What is a
microcontroller?”, “How does it work?”” and “How does it control a network?” can easily learn what it is.
The kit includes flash microcontroller development tools, so if you have slight understanding about the C
language, you can rewrite a program to let the microcontroller perform in various ways. Even if you do
not know of programming, you may be able to enjoy learning a microcontroller with a study-aid book
about the C language.

This starter kit can also serve as an introductory training tool for electronic circuit practice or future
embedded software development in a class of a college or high school of technology or training for

freshman engineers of a manufacturer.

-10 -
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Contact

For inquiries about this starter Kit, contact the following address.

2 TSUZUKI

Zip code: 105-8420 2-5-3 Nishi-Shinbashi, Minatoku, Tokyo
E-mail: pd-bitspot@tsuzuki-densan.co.jp

bits pot URL: http://www.tsuzuki-densan.co.jp/bitspot/

-11 -
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Suppliers of the parts/materials

Capacitors 22 pF
0.1 pF
1 uF
10 puF

Ceramic oscillator

S&TDK

NTC Thermistors
Ferrite Beads
Common Mode Filters

Inductors
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: GCM188R11E104KA42
: GCM21BR11E105KA42
: GCM32ER71E106KA42
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:NTCG164BH103JT1

: MPZ2012S300AT

: ZJYS81R5-2P24T-G01
- NL565050T-103J
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1 Setting up the starter kit

ANO07-00180-3E|

Before using this starter kit, be sure to check the components listed in Table 1-1 are fully supplied.

Before connecting the bits pot red CAN-Motor board (referred to as the board hereafter), you need to

install software in your PC. You can download the software required for the starter kit from the following

web site.

bits pot URL : http://www.tsuzuki-densan.co.jp/bitspot/

Table 1-1 Component list

No. | Article Qty. | Specifications Remarks
1 bits pot red 1 Microcontroller made by Fujitsu See Figure 1-1
CAN motor board FR Family FR60 Lite, MB91F267N
mounted
2 USB cable 1 USB (A to miniB) Accessory
: .
3 BLDC Motor 1 Tsukasa Electronic  TG-22D-F539, | Accessory
12V
4 AC adapter 1 12V, 1A Accessory
Be sure to use the adapter
‘ included in the kit
5 Motor cable 1 8-pin cable Accessory
;\
6 CAN cable 1 3-pin cable Accessory
e
7 PC 1 On which Windows XP normally Prepare the PC by yourself.
runs and USB2.0 ports are
supported

Downloaded from Elcodis.com electronic components distributor
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(5) USB to UART converter
(4) CAN connector (6) USB connector

(3) CAN_transceiver

(17) Jumper pin

(7) Motor driver circuit
(18) Extension power

(19) Extension GND

(16) Extension pins

(1) Target device

(2) Target device oscillator:

(8) Motor connector
(10) Mode SW (12) Test SW (14) Temperature sensor

(11) Reset SW (13) LED lamps

Figure 1-1 External board view

-14 -
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“Table 1-2 Description of the respective board parts” provides descriptions of the respective board parts.

Table 1-2 Description of the respective board parts

Downloaded from Elcodis.com electronic components distributor

No. | Name Function Description
(1) | Target device MB91F267N Main microcontroller (MB91F267N).
Ceralock made by Murata Manufacturing
(2) | Target device oscillator CSTCR4MO00G15C
Oscillator for the main microcontroller.
(3) | CAN transceiver MAX3058ASA+ Transceiver IC for CAN communication.
Connector for CAN communication.
(4) | CAN connector 3-pin connector Connect this connector to the CAN connector on the
bits pot white.
(5) | USB to UART converter FT232RL IC for conversion between UART and USB.
USB connector for connection with the PC to
(6) | USB connector miniB
write/debug a program.
3-phase motor driver | Driver circuit for 3-phase motor operation by the main
(7) | Motor driver circuit
circuit microcontroller.
Connector for connection with the 3-phase motor
(8) | Motor connector 8 pins
included in the kit.
(9) | DC jack - Power connector for the operation of the motor.
(10) | Mode SW Slide switch Switch for selection of operation mode of the board.
(11) | Reset SW Push switch Switch to reset the board.
Push switch x 2 Connected to the general-purpose I/O port.
(12) | Test switches
Slide switch x 1 The sample program uses this switch for motor rotation.
LED (green) x 6
(13) | LED lamps General-purpose LED lamps.
LED (red) x 3
NTC thermistor made by TDK
(14) | Temperature sensor NTCG164BH103
Temperature sensor connected to the A/D converter.
(15) | Fuse 0217001P Fuse for the 12-V power supply.
Extension pins of the main microcontroller.
(16) | Extension pins -
For details, see the circuit diagram.
Jumper pins for USB-UART conversion setting.
UART communication handshake setting.
(17) | Jumper pins (JP1, JP2) - 1-2: Handshake by software.
2-3: Handshake by hardware.
The default setting is 2-3 (common to JP1/JP2).
-15 -
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(18) | Extension power (5V) - Extension 5-V power terminal.

(19) | Extension GND - Extension GND terminal.

“Figure 1-2 System connection diagram” shows the connection of the system.

* Prepare the PC by yourself.

M| o

AC adapter (accessory)

Use the AC adapter included in the
kit for the connection. (The motor

Use the USB cable included in the kit for power is supplied from the AC
adapter.)

the connection. (The power is supplied
from the USB bus power.)

BLDC motor (accessory)

Figure 1-2 System connection diagram

Connect the PC with the board by using the USB cable included in the Kkit.
The power is supplied to the board from the USB bus power.
Directly connect the USB port to that on the PC. Do not make the connection via a USB hub.

-16 -

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/840976/CAN-100.html

[e®)
FUJITSU

ANO7-00180-3E

“Table 1-3 MB91F267N pin assignment” shows the pin assignment of the main microcontroller

MB91F267N.
Table 1-3 MB91F267N pin assignment
Pin No. |Description Connected to: Remarks
1 AVss GND
2 ACC GND
3 ANO/P50 Motor driver circuit
4 AN1/P51 Motor driver circuit
5 AN2/P52 Motor driver circuit
6 AN3/P53 -
7 AN4/P54 LED6 L output = On
8 AN5/P55 LED7 L output = On
9 ANG6/P56 LEDS8 L output = On
10 AN7/P57 LED9 L output = On
11 ANB8/P44 LED10 L output = On
12 AN9/P45 LED11 L output = On
13 AN10/P46 Thermistor
14 NMI 5V
15 Cc GND
16 \/ss GND
17 \cc 5V
18 INT4/PPG1/P00 LED12
19 PPG2/P01 LED13
20 INT5/PPG3/P02 LED14
21 TINO/PO3 -
22 TIN1/P04 -
23 TIN2/P05 -
24 TOT1/P06 -
25 TOT2/P07 -
26 SOTO/P10 USB-UART conversion
27 SINO/P11 USB-UART conversion
28 SCKO0/P12 -
29 SOT1/P13 -
30 SIN1/P14 -
31 SCK1/P15 -

Downloaded from Elcodis.com electronic components distributor
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ANO7-00180-3E

32 INT6/PPG5/RX0/P16 CAN TRANSCEIVER

33 PPG6/TX0/P17 CAN TRANSCEIVER

34 ADTG1/1C2/P20 Motor driver circuit Hall W-phase
35 ADTG2/1C3/P21 -

36 PWI0/P22 -

37 DTTI/P23 -

38 CKI/P24 -

39 IC0/P25 Motor driver circuit Hall U-phase
40 IC1/P26 Motor driver circuit Hall V-phase
41 p27 SW5

42 PPGO/PG1 -

43 MD2 SW4

44 MD1 GND

45 MDO GND

46 X0 Q1 4-MHz oscillator
47 X1 Q1 4-MHz oscillator
48 V/ss GND

49 PPG4/P37 -

50 INT7/PPG7/P36 -

51 INTT RESET(SW1)

52 RTO5/P35 Motor driver circuit \W-phase Low
53 RTO4/P34 Motor driver circuit 'W-phase High
54 RTO3/P33 Motor driver circuit \V-phase Low
55 RTO2/P32 Motor driver circuit V-phase High
56 RTO1/P31 Motor driver circuit U-phase Low
57 RTOO0/P30 Motor driver circuit U-phase High
58 INTO/P40 SW2 SW pressed = L
59 INT1/P41 SW3 SW pressed = L
60 INT2/P42 USB-UART conversion

61 INT3/P43 USB-UART conversion

62 AVRH1 5V

63 AVRH2 5V

64 AVcc 5V

Downloaded from Elcodis.com electronic components distributor
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1.1 Setting up the PC

Install the software required to operate this starter kit into the PC.
To set up the PC, take the following procedures.
(1) Downloading the software
(2) Installing a USB driver
(3) Installing the integrated development environment SOFTUNE (function-limited version)

(4) Installing PC Writer FUJITSU FLASH MCU Programmer (bits pot red dedicated version)

(5) Configuring the evaluation board and connecting it to the PC

-19 -
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111 Downloading the software
Download the file from the following web site, and extract the file.

bits pot URL : http://www.tsuzuki-densan.co.jp/bitspot/

1.1.2 Installing a USB driver
Install a USB driver.
From the FTDI web page shown below, download the Windows driver as directed in “Figure 1-3
Downloading the USB driver”.
http://www.ftdichip.com/Drivers/D2XX.htm

Future Technology Devices International Ltd.

USB Device Solutions ASIC Design Product Design

Home D2XX Direct Drivers
Products

This page contains the D2 drivers currently avalable for FTDI devices

Click on the driver version to

ForVirtual COM Port (VCP) diivers, please click here.

Installation guides are available from the Installation Guides page of the Documents section of this site for selected operating syste d load
Documents )
Resources D2XX Drivers

Projects

D2:X drivers allow direct accees to the USE device through 2 DLL. Application software can access the USE device through a series of DL flinctions available are listed in the D2

Support Programmer's Guide document which is available from the Documents section of this site.

Knowledgebase
Sales Network Programiming examples using the D20 drivers and DLL can be found in the Projects section of this site.

Web Shop
Design Services

Operating System Devices Supported Driver Version Comments

Cotporate

Windows Server 2008
Fress Windows Server 2008 x64
FTDI Newsletter Windows Vista
Contact Windows Vista 164
Windows X
Windows 4P x64
Windaws 2000
Windows Server 2003
\Windows Server 2003 x64

Microsoft WHOL certified
Also available 35 3 setup executable for default VID and PID L
values

March 2008 For custom YID and PID combinations see AN?32R-03

Combined driver model (D24 and YCP). Devices programmed as

VP will expose 5 COM pott, as will AM and BM devices

Release Notes

FTZ32R, FT245R, F12232, FT2328,
FT245B, FTBUZ32AM, FTBU245AM == —

Windows %8 FT232R, FT245R, FT2232, FT2328 )] 1 No longst actively supported
Windows WME FT2456, FTBUZIZAM, FTBUZASAM,_ e 21t Decerber 2005 Not Micrasoft WHGL cerified
p——
Requires Mac 0S X 10.4 (Tigen) or later.
FT232R, FT245R, FT2232, FT2328
Mac OS X (ntel) ; : : ©opad Bih Augus! 2008 Customers wha wish to use their awn V1D and PID with this driver

FT245E, FTBU232AM, FTBU4EAM
' ' should contact FTDI Support with their requirement.

FIZZR, FT245R, FI22%2, FTZ28, Requires Mac 0S X 10.3 (Panther) or later.

Mac 0S5 X FT2456, FTBUZ32AM, FTBU245AM 014 Bth August 2008 Customers who wish to use their own 1D and PID with this driver
should contact FTOI Support with their requirement.
FT232R, FT246R, FT2232, FT2328,
Linusx FT245E, FTEUZ32AM, FTBL24EAN 0413 11th January 2007 Instructions in Readhe file
TN ETUEN ETE ST Iy: rEEn bt SO o |

Figure 1-3 Downloading the USB driver
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After downloading the driver, decompress it, and then connect the board to the PC by using the USB
cable included in the kit. As shown in “Figure 1-4 Installing FT232R USB UART”, the dialog for
“FT232R USB UART” installation is displayed; select “Install from a list or specific location”, and then

click the “Next” button.

Found New Hardware Wizard

Welcome to the Found New

\\ Hardware Wizard
&

This wizard helps you install software for:

FT232R USB UART

') If your hardware came with an installation CD
g 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 [4dvanced)

Click Next to continue.

¢ Back I Next > I Cancel

Figure 1-4 Installing FT232R USB UART
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As shown in “Figure 1-5 Selecting the search locations”, to search for the installation file, check
“Search for the best driver in these locations” and “Include this location in the search” only, select the
location at which the driver was decompressed, and then click the “Next” button; installation of the driver

starts.
Please choose your search and installation options.

% Search for the best driver in these locations.

Use 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, CD-ROM...)

¥ Include this location in the search:
Desktoph\FTDI Driver\CDM 2.04.06 WHOL Certifiediig Browse I

" Don't search. | will choose the driver to install.

Choose this 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 I Next > I Cancel

Figure 1-5 Selecting the search locations

When the driver installation ends, the dialog shown in “Figure 1-6 Completing the USB Serial

Converter ” is displayed; click the “Finish” button.

Found New Hardware Wizard

Completing the Found New
Q\i& Hardware Wizard

The wizard has finished installing the software for:

: USE Serial Converter

Click Finish to close the wizard.

Cancel I

Figure 1-6 Completing the USB Serial Converter installation
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After that, as shown in “Figure 1-7 Installing USB Serial Port”, installation of “USB Serial Port” is

indicated; select “Install from a list or specific location” and then click the “Next” button.

Found New Hardware Wizard

Welcome to the Found New
% Hardware Wizard
N

This wizard helps you install software for:

USE Serial Port

') If your hardware came with an installation CD
“4g? 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 [&dvanced)

Click Next to continue.

¢ Back I Next > I Cancel

Figure 1-7 Installing USB Serial Port

As shown in “Figure 1-8 Selecting the search locations”, to search for the installation file, check “Search
for the best driver in these locations” and “Include this location in the search” only, select the location at

which the driver was decompressed, and then click the “Next” button; installation of the driver starts.

Found New Hardware Wizard N

Please choose your search and installation options. \\

N

% Search for the best driver in these locations.

Use 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.

I~ Search removable media (floppy, CD-ROM...)

IV Include this location in the search:

Browse I

" Don't search. | will choose the driver to install.

Choose this 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 l Next > I Cancel

Figure 1-8 Selecting the search locations
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When the driver installation ends, the dialog shown in “Figure 1-9 Completing the USB Serial Port

installation” is displayed; Click the “Finish” button.

Found New Hardware Wizard

Completing the Found New
Hardware Wizard

5

The wizard has finished installing the software for:

USE Serial Port

Click Finish to close the wizard.

Cance]

Figure 1-9 Completing the USB Serial Port installation
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1.1.3 Installing the integrated development environment SOFTUNE (bits pot dedicated
version)

If SOFTUNE V6 of the product version has been installed, first uninstall it, and then install the bits

pot dedicated version.

Start installing the integrated development environment SOFTUNE. Extract the following file from the
inside of the folder extracted by “1.1.1 Downloading the software”.
¥softwares¥softune¥REV600010-BV.zip

Double-click “Setup.exe” in the decompressed folder; the dialog shown in “Figure 1-10 SOFTUNE setup
confirmation” is displayed. Click the “OK” button.

FR. Family SOFTUNE Professional Pack Sekup x|

Always refer to the INSTALLATION MANUAL (Release Mote)
! before installing this praduct.

Pressing [OF] will begin the installation,

Pressing [Cancel] will terminate the installation and display
the INSTALLATION MARNUAL (Release Moke).

Cancel |

Figure 1-10 SOFTUNE setup confirmation

The setup wizard shown in “Figure 1-11 Starting SOFTUNE setup” is displayed; click the “Next” button.

FR Family SOFTUNE Professional Pack Setup 1[

Welcome to Setup

The InstallShield® Wizard will inztall FR Family SOFTUNE
Professional Pack WE [bits pot version] on your computer.
To continue, click Next.

< Back Cancel

Figure 1-11 Starting SOFTUNE setup
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The dialog shown in “Figure 1-12 Caution on SOFTUNE setup” is displayed; click the “Next” button.

FR Family SOFTUNE Professional Pack Setup
=CAUTION==

X

Thiz iz the FR Famly SOFTUNE Profeszional Pack [bits pot version).

If pou would like to know more about SOFTUME products or services,
please contact pour nearest Fujitsu Microelectronics office.

| mstallShield

Cancel

Figure 1-12 Caution on SOFTUNE setup

The dialog shown in “Figure 1-13 SOFTUNE setup/License agreement” appears; read through the
agreements and then click “Yes” button.

FR Family SOFTUNE Professional Pack Setup

License Agreement

X

Pleaze read the follmwing licensze agreement carefully.

Fress the PAGE DOWH key to see the rest of the agreement.

lsareerment on LUse of Evaluation Saftware for Supporting FUJITSU Micracantrallers .
Muotes to User

Thiz agreement ["Agreement'’] i made by and between Fujitzu Microelectronics Limited
["FML") and any person ['User"] willing ta use this evaluation version of SOFTUNE
Professional Pack [“Evaluation 5 oftware"), a set of support tools for developing
application software [“Application] for the microcontrollers manufactured and sold by
FHL. to prescribe the terms and conditions under which Uszer is entitled to try this
free-of-charge Evaluation Software under the laws of Japan.

=i
Do you accept all the terms of the preceding Licenze Agreement? |F you choose Mo, the

zetup will close. Toinstall FR Family SOFTUME Professional Pack W6 [bits pot wersion], wou
must accept this agreement.

| RetallShield

< Back Yes Mo

Figure 1-13 SOFTUNE setup/License agreement
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The version information is displayed as shown in “Figure 1-14 SOFTUNE setup/Version ”; click the

“Next” button.

FR Family SOFTUNE Professional Pack Setup

VYersion information

The werzion of the toolz installed with thiz setup iz shown below.

[Contents of this Professional Package [REY:E00010-B4]) 2008.7.24 .

Thizs package iz included the following softwares.
[1] FR Family SOFTUME ‘“Woarkbench : VE0LOS-BY
Customize Bar : W01LOS
Cormmunication madule for EagyCODE : V01L03
Communication module for ZIPC : W01 LO7
FLASH Loader : W03L02

(2) FR Family SOFTUNE C/C4++ Compiler : VESLOS

[3] FR Family SOFTUME Assembler Pack  REY:E00010 -
K| |

| mstallShield

< Back

Figure 1-14 SOFTUNE setup/Version information

The dialog about the destination of installation shown in “Figure 1-15 SOFTUNE setup/Selecting the
destination of installation” appears; select the default folder or desired folder and then click the “Next”

button.

FR Family SOFTUNE Professional Pack Setup

Choose Destination Location

Select folder where Setup will install files.

Enter destination directory.
[e.g. C:haoftuneE)

C:\Softunet Browse... |

| RetallShield

" Destination Folder

< Back Cancel |

Figure 1-15 SOFTUNE setup/Selecting the destination of installation
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The dialog for component selection is displayed as shown in “Figure 1-16 SOFTUNE setup/Selecting the
components”; keep the default settings and then click the “Next” button.

FR Family SOFTUNE Professional Pack Setup x|

Select Components

Chonse the components Setup will install.

Select the components you want ko install, and clear the components you do not want ko
install.

—Descripton———————————————

SOFTUNE Workbench
Cusztomize Bar
] Commurication module for EasyCODE Integrated E nviranment

[ Cammurication module for ZIPC Development Platform for the
~[]FLASH Loader FR Farnily.
SOFTUNE C/C++ Compiler

SOFTUME Azzembler Pack

Integrated Enviranment
Development Platfarm

Space Required on D 117952 kK
Space Available on D 1097316 K
| mstallShield

< Back I Mext > I Cancel

Figure 1-16 SOFTUNE setup/Selecting the components

As shown in “Figure 1-17 SOFTUNE setup/Confirming the installation settings”, the dialog for

confirmation of the installation settings is displayed. Click the “Next” button; installation begins.

FR. Family SOFTUNE Professional Pack Setup x|

Install information

Check the current zetting before starting to copy files.
Click. the [BACK] buttan to make changes. Click the [MEXT] buttan to start copying files.

Current Settings:

Degtination Directory:d:A\S oftunes ;I
SOFTUNE Workbench
SOFTUME Workbench : Install
Customize Bar : Mo [hstall
Communication module for EasyCODE : Mo Install.
Communication madule for ZIPC : No Install.
FLASH Loader : Mo Install
SOFTUME CAC++ Compiler : Install.
SOFTUME Aszembler Pack : Install.

i of

| mstallShield

< Back Cancel |

Figure 1-17 SOFTUNE setup/Confirming the installation settings
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The dialog shown in “Figure 1-18 SOFTUNE setup/Completion” appears to tell the completion of

installation; click the “Finish” button.

FR Family SOFTUNE Professional Pack Setup

InstallShield Wizard Complete

Setup has finished instaling FR Family SOFTUME Professional
Pack & [bitz pot version] on your computer.

[ 1 would like ta view the Installation Manual file

< Back I Finizh I Cancel

Figure 1-18 SOFTUNE setup/Completion
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114 Installing PC Writer (bits pot red dedicated version)
Start installing PC Writer. Confirm the following file from the inside of the folder extracted by “1.1.1
Downloading the software”.
¥softwares¥pc writer¥MB91F267NA_setup.exe

Double-click “MB91F267NA_setup.exe”; the dialog shown in “Figure 1-19 PC Writer/Installation
dialog” appears and installation starts; click the “Next” button.

i'é’n FUIITSU FLASH MCU Programmer for FR bits pot MBS il

Welcome to the InstallShield Wizard for
FUJITSU FLASH MCU Programmer for FR bits
pot MBO1F267NA

The InstalShield(R) Wizard will install FLIITSU FLASH MCU
Programmer for FR bits pot MBQ1F267MA on your cormputer, To
continue, click Mext,

= Back Cancel

Figure 1-19 PC Writer/Installation dialog
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The dialog shown in “Figure 1-20 PC Writer/Setup type” appears; select “All”, and then click the “Next”

button.

i"% FUJITSU FLASH MCU Programmer for FR bits pot MB91F26 7

Setup Type

“hoose the setup bype that best suits your needs.

Please select a setup bype.

Al program Features will be installed. (Requires the maost disk
space. )

" Custom

“hanose which program Features you want installed and where they
will be installed, Recommended For advanced users,

Installstield

< Back I Mext = I Cancel

Figure 1-20 PC Writer/Setup type

The dialog shown in “Figure 1-21 PC Writer/Ready to install” appears to tell that the setup is ready to
install PC Writer; click “Install”.

i'él' FUIITSU FLASH MCU Programmetr for FR bits pot MB91F26

Ready to Install the Program

The wizard is ready to begin installation.

Click Install to begin the installation,

IF you want ko review or change any of vour installation settings, click Back. Click Cancel ko
exit the wizard,

Installshield

< Back Cancel

Figure 1-21 PC Writer/Ready to install
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After the installation ends, the dialog shown in “Figure 1-22 Completing the PC Writer ” appears to tell

the completion of installation; click “Finish”.

i"% FUJITSU FLASH MCU Programmer for FR bits pot MBI x|

Installshield Wizard Completed

The InstallShield Wizard has successfully installed FUIITSU
FLASH MCU Programmer For FR bits pot ME9LF2E7MA, Click
Finish to exit the wizard,

< Back Finish | Cancel

Figure 1-22 Completing the PC Writer installation
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115 Configuring the evaluation board and connecting it to the PC
After SOFTUNE installation, configure a switch on the board and then connect it to the PC.

Set the “MODE” selector on the board to “PRG”.

Set the MODE selector to
“PRG”.

Figure 1-23 MODE selection

MODE selector Operation

PRG FLASH memory serial write mode

—Used to write a program into the microcontroller.

RUN Single ship mode

—Used to run the program written into it.

Make sure that the MODE selector is set to “PRG”.

Then, connect it to the PC.
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Connect the USB cable included in the kit to a USB port on the PC and the USB port on the board. Be
sure to directly connect between them without using a USB hub.

Connect a USB port on the PC.

For information about port locations and so forth, refer to the manual of the PC.

After SOFTUNE installation,

USB port
& connect the USB cable.

Figure 1-24 Connection between the PC and the board

The power of the board is supplied via USB (USB bus power).

[Note]

If a driver installation dialog is displayed after connecting the board to the PC, USB drivers
may be incorrectly installed.

Install drivers according to the USB driver installation manual.
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2 Running the program

To run a program with the starter kit, take either of the following procedures.

(1) Executing in single chip mode Go to P.36
(2) Debugging by using Monitor Debugger ~ Go to P.43

-35-
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2.1 Executing in single chip mode

In single chip mode, take the following procedures.

(1) Building a project

(2) Writing the program into the microcontroller

2.1.1 Building a project
Extract the following file from the inside of the folder extracted by “1.1.1 Downloading the software”.

¥sample programs¥bitpot_red_SampleProgram.zip

Select “Start” — “All Programs” — “Softune V6” — “FR Family Softune Workbench” to activate
SOFTUNE.

As shown in “Figure 2-1 Opening a workspace”, select the menu of SOFTUNE, “File” and then “Open

Workspace” to open a workspace.

g= SOFTUNE Workbench

File Edit View Project Debug  Setup  Wine

Mew, ., %Jﬂl i

Qpen. .. Chrl+C

Zlose g ﬁ'{l :
I

Open Workspace. ..

Zlose Workspace

SE ., 5
Save As,..,
Sane Gl

Brimk. ..

Recent Text File 4
Recent ‘Workspace Filz r

Exit

Figure 2-1 Opening a workspace
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As shown in “Figure 2-2 Selecting a workspace”, the dialog that allows you to select a workspace is

displayed. Select the folder containing the sample program, select the workspace of

“bitpot_red SampleProgram.wsp”, and then click “Open”.
¥bitpot_red_SampleProgram¥bitpot_red_SampleProgram.wsp

Open YWorkspace 5[

Loak jr: IE} bitpot_red_5 ampleProgram j s rji -

Debug
. bitpot_red_SampleProgram.wsp

File name: Ibitpu:ut_red_S ampleProgram. wsp Open

Filerz of type: I'W'u:urk&pac:e File[* wzp) j Cancel |

Z

Figure 2-2 Selecting a workspace

The workspace opens; from the “project” menu, click “Build” to build it.

g= SOFTUNE Workbench - bitpot_red_SampleProgram

File Edit Wiew | Project Debug Setup ‘Window  Help

E Tl e Active Project »
% Add Project *
Dlﬁlnl . Add Member b
E|— Em Setup Workspace. ..

Eﬂ bitpt Setup Project. ..

D 5 Cuskomize Build. ..
. D I Project Dependencies. ..

Zonfiguration k

Include Dependencies

Zompile

Make Shift+Fg
Build Cbrl+FE
Skop

external I/F DLL...

Figure 2-3 Building a project
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The message pane at the bottom of the window shows a message that tells no error was found as shown in

“Figure 2-4 Completing the build” to inform you of successful build.

can_drs.c
Mow linking...

DADocuments and Settings\uenishi\Desktop\bitpot_red_SampleProgramiD
Mow starting load module converter...

DADocuments and Settings\uenishi\Desktop\bitpot_red_SampleProgramiD

Mo Error.

Figure 2-4 Completing the build

2.1.2 Writing the program into the microcontroller

Set MODE on the board to “PRG” in advance.

Select “Start” — “All Programs” — “FUJITSU FLASH MCU Programmer” — “MB91F267NA” to
activate PC Writer.

To select a file to be written as shown in “Figure 2-5 Opening the file to write”, click the “Open” button.

ﬂm icrocontraller with Flazh Memory Programmer
Target Microcontroller MBI F26TMNA hd . .
I J Click this. OEOQOOH
Cirystal Fregquency |4MH2 j
fddress OFFFFFH
Hex File |

Flash Memory Size | 020000H

rCGommand to COMI
Cption
Eull Operation (D+E+E+F) | [ FSet Environment || Help |
Do laad | Erase | Blamh Gheek | R
Eroetan & \.I’erifyl Bead & Bompare | (S, | (+2)
bits pot FUJITSU

MBI F267MA

Figure 2-5 Opening the file to write
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The dialog that allows you to select the file is displayed as shown in “Figure 2-6 Selecting the file to
write”; select the file built in “2.1.1 Building a project” and then click “Open”.
¥bitpot_red_SampleProgram¥Debug¥ABS¥bitpot_red SampleProgram.mhx

pen 21|
Laak i IE}:’-‘-.BS j = i O

File name: Ibitpu:ut_red_S armpleProgram. ks Open

Files af lype: ISfu:urmat file [*.mibe™ e ki) j Cancel |

Z

Figure 2-6 Selecting the file to write
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Then, select the COM port to be used for the writing. Click the “Set Environment” button; the COM port

selection dialog appears. Select the COM port with which the board is connected, and then click the “OK”

button.
roller with Flash roErammer

Tareet Microcontroller IMEIQ'I F267MA j
Start Address OEOOOOH

Grystal Frequency |4MH2 j
End fddress

Hex Fil bitpot_red SampleProgram.mhx  © Click this. |+~

=X T I ﬂl Flazh Memao

—Command to COMI
Qption

Full Operation (D+E+B+P} | Hvironment Help |

Down load | Eraze | Blank Check |
Ermeram & \.-‘erifyl Beadle Gompare | (G | FR o2
bits pot FUJITSU
MBAT F267MNA
x
COM PORT | Soundl Tooltipsl
— COM PORT SELECT
o«  COMN
C CoMz € COMIZ
 COM2 & COoMiz
 COM4 & COM14
 COMS ¢ COMIS
 COME ¢ COMIE
 COM7 & COMI7
 COME & CoMig
C COMg  © COMIS
 COMI0 & COMz20

] I Cancel | Apply |

Figure 2-7 Select the COM port to be used for the writing
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To check the COM port in use, right-click “My Computer” and then select “Properties”; the system
properties are displayed. Select the “Hardware” tab and then click the “Device Manager” button.

After Device Manager activates, check the COM port number in the parentheses of “USB Serial Port
(COM n)” under “Port (COM and LPT)” in the tree shown in “Figure 2-8 Checking the COM port”.

i x

File  Action Wiew Help

0 BFS R AR

=2 1SBHOST

; :J Cornpuker

g Disk drives

§ Display adapkers

[, DVDJCD-ROM drives

@ Floppy disk controllers

ﬁ, Floppey disk drives

- IDE ATAJATAPI contrallers
[+-EE8 Jungo

“z Kevboards

; ") Mice and ather pointing devices
-8 Monitars

- Ports {COM & LPT)

: r;yi Communications Pork (COM1Y
5 Prinker Port (LPT1)
| BRCg 155 Serial Port [«
]--% SC5I and RAID controllers

7@, Sound, video and game controllers
t|-ag Storage volumes

t- ¢ Swstem devices
H- Iniversal Serial Bus controllers

Check this.

[ B B o B o B |

Figure 2-8 Checking the COM port
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As shown in “Figure 2-9 Writing the program”, press the “Full Operation” button to start writing the
program; the dialog that asks you to press the Reset switch is displayed. Press the Reset SW on the board,

and then click the “OK” button on the dialog; the program write sequence starts. For the location of the

Reset SW, see “Figure 1-1 External board view”.

ﬂm icrocontraller with Flazh Memory Programmer
Target Microcontroller IMBQ1 F2ETMA ﬂ
Start Address OEDOOOH
Cirystal Fregquency |4MH2 j
End Address OFFFFFH
Hex Fil bitpot_red_SampleProgram.mhx  Qpen
Ex Fle I & Flash Memary Size | 020000H

rCGommand to COMI
Cption
Full Operation (D+E+B+P} | [ et Environment i Help |
Do laad | Erase | Blamh Gheek | R
Eroetan & \.I’erifyl Bead & Bompare | (S, | o8]
bits pot FUJITSU

MEBITF2ZE7NA

1 Pleaze reset the microcontroller on userboard.

Then push OF button.

7] |

Figure 2-9 Writing the program

The dialog shown in “Figure 2-10 Completing the program writing” is displayed to notify you of the
completion of the program writing; press the “OK” button to quit PC Writer.

Figure 2-10 Completing the program writing

Set the MODE switch on the board to “RUN” and then press the Reset button; the program starts running.
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2.2 Debugging by using Monitor Debugger
To debug by using Monitor Debugger, take the following procedures.

(1) Writing Monitor Debugger into the microcontroller

(2) Activating SOFTUNE and configuring the debug settings
(3) Writing the program into the microcontroller

(4) Loading the target file

(5) Running the debugger

2.2.1  Writing Monitor Debugger into the microcontroller

Extract the following file from the inside of the folder extracted by “1.1.1 Downloading the software”.

¥sample programs¥bitpot_red_SampleProgram_md_set.zip

Select “Start” — “All Programs” — “FUJITSU FLASH MCU Programmer” — “MB91F267NA” to
activate PC Writer.

As shown in “Figure 2-11 Opening the file to write”, to select a file to be written, click the “Open”
button.

ﬂhﬂ icrocontraller with Flazh Memeory Froerammer

Target Microcontroller -
Tare |MB31F267NA =l Click this. ——
Crystal Frequency |4MH2 j

Address OFFFFFH
Hex File |

Flash Memory Size | 020000H

—Command to COMI

Full Cperation{D+E+E+P) | Help

Download | Erase | Blank Ghieck |

IR

(e8]
bitz pot FUJITSU

MBIT F267NA

Eraeram & ‘u’erifyl Beadle Eompare | (G o |

Figure 2-11 Opening the file to write
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As shown in “Figure 2-12 Selecting the file to write”, the dialog that allows you to select the file to write
appears; select the file as shown below, and then click “Open”.

¥FR60¥Debug¥ABS¥FR60.mhx

Laak jn: Ibfi‘tBS j = £ EH-

File: narne: |FF|EIZI.mh:-: Open I
Files of type: ISfu:urmat files [*. b, o™ ahis) j Cancel |

4

Figure 2-12 Selecting the file to write

- 44 -

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/840976/CAN-100.html

FUJITSU

Then, select the COM port to be used for the writing. Click the “Set Environment” button; the COM port
selection dialog appears. Select the COM port with which the board is connected, and then click the “OK”

button.

QEr3mmer

Tareet Microcontroller IMBQ1F26?NP- j

Start Address OEOQODOH
Crystal Frequency |4MH2 j

End Addres: - i FH
Hes Fil FRA0. mhx Click this. |-
serte I Flash Mem oH
~Command to GOMS

Option

Full Operation D+ E+EB+P) | Set Environment | Help |

Dovnload | Eraze | Elank Gheck |
Broeran & \.-‘erifyl Fead| & Gompare | (e o | FR o)
bits pot FUJITSU
MB21F267MA
x
COM PORT | Soundl Tooltipsl
— COM PORT SELECT
o«  COMN
C CoMz € COMIZ
 COM2 & COoMiz
 COM4 & COM14
 COMS ¢ COMIS
 COME ¢ COMIE
 COM7 & COMI7
 COME & CoMig
C COMg  © COMIS
 COMI0 & COMz20

] I Cancel | Apply |

Figure 2-13 Select the COM port to be used for the writing
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To check the COM port in use, right-click “My Computer” and then select “Properties”; the system
properties are displayed. Select the “Hardware” tab and then click the “Device Manager” button.

After Device Manager activates, check the COM port number in the parentheses of “USB Serial Port
(COM n)” under “Port (COM and LPT)” in the tree shown in “Figure 2-14 Checking the COM port”.

i x

File  Action Wiew Help

0 BFS R AR

=2 1SBHOST

; :J Cornpuker

g Disk drives

§ Display adapkers

[, DVDJCD-ROM drives

@ Floppy disk controllers

ﬁ, Floppey disk drives

- IDE ATAJATAPI contrallers

[+-EE8 Jungo

“z Kevboards

; ") Mice and ather pointing devices

-8 Monitars

- Ports {COM & LPT)

: r;yi Communications Pork (COM1Y

- Printer Port (LPT1)
R NCR 155 Serial Port (COM3)

]--% SC5I and RAID controllers

7@, Sound, video and game controllers

t|-ag Storage volumes

t- ¢ Swstem devices
H- Iniversal Serial Bus controllers

Check this.

[ B B o B o B |

Figure 2-14 Checking the COM port

- 46 -

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/840976/CAN-100.html

FUJITSU

As shown in “Figure 2-15 Writing the program”, press the “Full Operation” button to start writing the
program; the dialog that asks you to press the Reset switch is displayed. Press the Reset SW on the
board, and then click the “OK” button on the dialog; the program write sequence starts. For the location

of the Reset SW, see “Figure 1-1 External board view”.

S Microcontroller with Flash Me mory Programmer

Target Microcontroller IMEIQ'I FEaTHA j

Start Address OEOOOOH
End fddress OFFFFFH
Flash Memaory Size | 020000H

Crystal Frequency IaiMHz

Hex File IFRSD.mhx

—Cammand ta COMO

Cption
Full Qperation(D+E+B+P) | ’7 Set Environment | Help |

Download | Erase | Blanhk Gheck |

. FR

oD
bits pot FUJITSU

MBIT F267NA

Eroetanm & \.-‘erifyl Bead & Dompare | (G o

i Pleaze rezet the microcontroller on userboard.
Then push OF button.

£ (o] A e, |

Figure 2-15 Writing the program

The dialog shown in “Figure 2-16 Completing the program writing” is displayed to notify you of the
completion of the program writing; press the “OK” button to quit PC Writer.

\E) Full Operation OK!

Figure 2-16 Completing the program writing
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2.2.2

Set MODE on the board to “RUN” in advance, and then press the Reset button.

Activating SOFTUNE and configuring the debug settings

ANO7-00180-3E

Select “Start” — “All Programs” — “Softune V6” — “FR Family Softune Workbench” to activate

SOFTUNE.

As shown in “Figure 2-17 Opening a workspace”, from a menu of SOFTUNE, select “File” — “Open

Workspace” to open a workspace.

= SOFTUNE Warkbench

Eile Edit Miew Project Debug  Setup
Hew...
Cpen... Citr [+ E |
53 ==

|:|F|Egr'| '|.|'|,|'|:|tl::_:z:pal::e___

Hase morkepace

I

HEYEL. Wik

Save fs.

save Al

I4|§

Brint...

Fecent Text File r
Fecent Workzpace File r

Exit
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As shown in “Figure 2-18 Selecting a workspace”, the dialog that allows you to select a workspace is

displayed. Select the folder containing the sample program, select the workspace of

“bitpot_red SampleProgram_md.wsp”, and then click “Open”.
¥bitpot_red_SampleProgram_md¥bitpot_red_SampleProgram_md.wsp

Open YWorkspace 5[

Loak jr: IE} bitpot_red_5 ampleProgram_md j s rji -

Debug
. bitpot_red_SampleProgram_md.wsp

File name: Ibitpu:ut_red_S ampleProgram_md.wep Open

Filerz of type: I'W'u:urk&pac:e File[* wzp) j Cancel |

Z

Figure 2-18 Selecting a workspace

The workspace opens; from the “project” menu, click “Build” to build it.

g= SOFTUME Workbench - bitpot_red_SampleProgram_md
Eile Edit Miew | Project Debug  Setup  FLASH Memory Window  Help

Bictive Project b
o e i e
1l K T Add Project ¢

Add Member k

Setup Waorkspace...
Setup Project...

,, Cuztomize Build...
Elilgl il Project Dependencies...
ﬁ | -&”_ Configuration r

Ihclude Dependencies

II:nitth_red_Sample Pr

=] Workspace]
=B bitpot_|  Compile

-0 Sow _Make Shift+F8
#-23 nch TR
. Stop

FHEELF DLLGA.

Figure 2-19 Building a project
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The message pane at the bottom of the window shows a message as shown in “Figure 2-20 Completing
the build”. A warning is displayed but the build has been successfully ended. (The warning indicates no

problem.)

DADocuments and Settingsiuenishi\Desktoplbitpot red SampleProgram_m
Mow starting load module converter...

** %/1501U: File include WARNING level error [D:\Documents and Settings'
D:ADocuments and Settingsiuenishi\Desktop\bitpot_red_SampleProgram_m

Warning detected.

<

Figure 2-20 Completing the build

Then, configure the debug settings. As shown in “Figure 2-21 Changing the debug settings”, expand
“Debug”, select “mon_38400.sup”, and then right-click on it. A menu appears; click “Change Settings”.

g= SOFTUME Workbench - bitpot_red_SampleProgram_md
File  Edit Miew Project Debus Setup FLASH Memar

Bl aEs B o =z EE
e
|bitpot_red_5ampIeF‘rogr;| IDebug ;I

] {20 S S e S Y L B

&R | o]

E_a Workzpace'bitpot_red_SampleProgram_md'

Eﬁ bitpot_red_SampleProeram_md.ab:
-2 Source Files

&2 Ielude Files

o[ readme.txt

24 Dependencies

E@ Debue

Start Debue

[e(ete

Property...

Figure 2-21 Changing the debug settings
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As shown in “Figure 2-22 Starting the debug setting ”, the debug setup wizard is displayed; click the

“Next” button.

Setup Wizard x|

You can easily set for debugager, when
uze the "Setup Wizard'

Puzsh Mext' to start making settings.

< Back Firsh | Cancel

Figure 2-22 Starting the debug setting wizard

Select the debugger type as shown in “Figure 2-23 Selecting the debugger type”; select “Monitor
Debugger”, and then click the “Next” button.

Setup Wizard |

Please select debug type

Ciebug Type

Emulator Debugger
Sirnulator Diebuoger
iMonitor Dlebugoer

< Back I Ment » I Firrzhy | Cancel

Figure 2-23 Selecting the debugger type
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Select the device type as shown in “Figure 2-24 Selecting the device type”. Set “RS” to the device name,
set the COM port number to which the board is connected to the port name, set “38400” to the baud rate,

and then click the “Next” button.

Setup Wizard |

Pleaze zelect device type.

— Type
Device Mame:  |RS ~
— Detail
Port: Im -
Baud Rate: 8400 0w

< Back I Ment » I Firrzhy | Cancel |

Figure 2-24 Selecting the device type

Specify nothing to the batch file field as shown in “Figure 2-25 Specifying a batch file”; keep the field
left blank and click the “Next” button.

Setup Wizard x|

Setting batch file for juzt after the start of
the debuager.

" Specification batch file.

Batch file: || B_rnwse...l

< Back I Mewut » I Finish Cancel

Figure 2-25 Specifying a batch file
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Just ignore the target file settings as shown in “Figure 2-26 Configuring the target file settings”; click the

“Next” button.

Setup Wizard x|

b ake settings for the target file.

[~ Buto lnad when starting debug

Specification batch file before/after load.

Before: I Browse. .. |
After: I Browse. .. |

< Back I Mewut » I Finish | Cancel

Figure 2-26 Configuring the target file settings

As shown in “Figure 2-27 Setting setup file selection”, select “Specify” for setup file selection, and then
click the “Next” button.

Setup Wizard |

Select item on zetup file

Select setting item
" Select Al

Specification... |

< Back I Ment » I Firizh Cancel

Figure 2-27 Setting setup file selection
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On the dialog shown in “Figure 2-28 Completing the setup wizard”, click the “Finish” button to finish

configuring the settings.

Setup Wizard x|

Settings will be completed when you
click ‘finizh.'

Cahicel

Figure 2-28 Completing the setup wizard

Start debugging as shown in “Figure 2-29 Start debugging”.

g= SOFTUME Workbench - bitpot_red_SampleProgram_md

Fil=  Edit Miew Project | Debug  Setup  FLASH Memory  Window
Flir ¥ J

Gart

Eezet afi e

- Ereakpaiate..
Ibltpu:ut_red_SampIeF‘ngr;I IE Breatpoint setiFeset B2

Cll=|E] PRl e [ E2IE
SEOUENTEE

ﬁ | ?ﬁ“ Etatk.. 1'{ % %

— Time Measurement. .
EIE Workspacebitpot red| = )

Elﬁ] bitpot_red Sam . |
#-Z1 Source Files .
#-_1 Include Files

[ readme.txt

; Dependencies

El% Debue

Lo [0 [mon_35400.5up

WERtar.,

Lload tareet file

Figure 2-29 Start debugging
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2.2.3 Writing the program into the microcontroller

As shown in “Figure 2-30 Showing the commands window”, from the “View” menu, select “Commands”
to show the program window.

g= SOFTUNE Workbench - bitpot_red_sampleProgram_md

File Edit | Wiew Project Debug  Setup  Window  Help

|i]’}|" v Project blmﬂl |@| ||

=== Qutput

DIE symea 2| ||l o] [==
ﬁ Assembly

: Reqister
B g

E Mernory

E Local
Wakch »

E Trace

E Coverage
Perfotmance

[ Command
Realtime memary!
RAM Checker

Tool bar »
v Status Bar
v Tab

Font...

T

g= SOFTUNE Workbench - bitpot_red_SampleProgram_md : Debug
File Edit Wiew Project Debug Setup ‘Window Help

2wl el B 2o =2(E2 ||‘ = |H|bitpot_red_sc-.mmepj|Debug =
D[(@ 5[50 ofc| &l [mlw == | &) =1 | 6|

E|--- Workspace'bitpot_red_Samp

- = X
Eﬁ bitpot_red_SampleP IEII_I
D Source Files ;I

-[Z1 Include Files

- readme.kxt
Dependencies
Debug

------ [ [mon_38400.5up

KN — 2
rzsec||;aBs | N Cammand I
e

Figure 2-30 Showing the commands window
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Input the following command into the field as shown in “Figure 2-31 Inputting commands”, and then

click the “Enter” button. The program is started to be written.

bat FshLdWrt.prc

Command

=101 %]

bat FshLdw/it. pre]

ﬂ Enter I

Figure 2-31 Inputting commands

As shown in “Figure 2-32 Completing the program writing”, the command window shows “Write Flash

Memory Success” to notify you of successful completion of the program writing into the microcontroller.

Command

=10l x|

Ereak
Ereak
Ereak
Ereak
Ereak
Ereak
Ereak
Ereak
Ereak
Ereak
Ereak
Ereak
Ereak
Ereak
Ereak
Ereak
Write

at
art
at
art
at
art
at
art
at
art
at
art
at
at
art
at

0003F0Za
0003F0Z6
0003F0Za
0003F0Z6
0003F0Za
0003F0Z6
0003F0Za
0003F0Z6
0003F0Za
0003F0Z6
0003F0Za
0003F0Z6
0003F0Za
Q0o03FozZe
0003F0Z6
0003F0Za

by
by
by
by
by
by
by
by
by
by
by
by
by
by
by
by

breakpoint
hreakpoint
breakpoint
hreakpoint
breakpoint
hreakpoint
breakpoint
hreakpoint
breakpoint
hreakpoint
breakpoint
hreakpoint
breakpoint
breakpoint
hreakpoint
breakpoint

Flash Memory Success

L4l

j Enter I

Figure 2-32 Completing the program writing
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2.2.4 Loading the target file
As shown in “Figure 2-33 Loading the target file”, from the “Debug” menu, select “Load Target File”.
The target file is loaded; you can set break points at desired points.

g= SOFTUNE Workbench - bitpot_red_SampleProgram_md :

File Edit Wiew Project | Debug Setup  Window Help

= R }
e T O e

Dlﬁlnl J’Elll Reeset of, MEL
Breakpoints. ..
Breakpaint SekReset F9

EI_@ Wiorkspace'bitpot_
Elﬁ bitpot_red_=

|:| Source FI!E Euarfe 0SF0ZE

|:| Include File SeqUEnce. .. O3F02¢

- readme.txt o D3F0zE

: Dependent  fine Measurement. . D3F02t

E‘% Debug call... D3F0ZE
e S

bl @ Zlear Call pof02t

vector D3F0ZE

D3F0ZE

Laad target File 3F0at
3F0z2e
End debug 3F02¢

IF0Ze

Figure 2-33 Loading the target file
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2.2.5 Running the debugger
As shown in “Figure 2-34 Setting break points”, you can set break points to lines with a green round mark

on the left side in the source file. Note that you cannot set break points while the program is running.

B MAIN.C (=]
127: j‘
128: fﬁ**ﬁ*******1‘****1‘****1‘***ﬂ‘ﬂ‘ﬂ‘%‘*ﬂ‘ﬂ‘ﬂ‘%‘*ﬂ‘ﬂ‘ﬂ‘%‘*ﬂ‘*ﬂ‘%‘*1‘*ﬂ‘%‘*1‘*ﬂ‘%‘*1‘*******t****t****t****ﬁ'

129: /* Main function
lSD: J,n’****1‘*1‘#***1‘****1‘#***1‘******1‘#***1‘****1‘#***%‘*1‘#**ﬁ*#*********ﬁ*****1‘#*#*1‘#*****' I

=% ) 131: void main{woid)
132: |
#}O 133: unsigmed int ad:
134:
#}O 1358: sysInitialize(): /% Systen Initialize 7
136:
137: if [gCanEnahleFladg)
133: ! A% CAN TUse *j7
139: canInitialize(]: /% CAN Driwver Initialize i
140: adInitialize(); A% L/D chanmel Initialize L)
141: !
Laz: ele= IF {9 Click this to set a break point. hd
<| | Ay
To cancel the break point, click this again.
B (=1
127: ZI
128: J,-’**** e A R R R e R e A R R R R e R o Rk R
1z8; gin function

R R A A R R R R R AR R RN AR AR AR R AT A AR AT AN TERALL AR LA I

q
=%  131: woid main(woid)

132: |
#}O 133: unsigmed int ad:

134:
#}O 1358: sysInitialize(): /% Systen Initialize 7

136:

137: if (gCanEnableFlag)

135: { /% CAN Tse *;/

139: canInitialize(]: #* CAN Driwver Initialize *

140: adInitializel(); #* 4/D channel Initialize *

141: B

142: else if (gTewmpEnableFlag) =
4] | o

Figure 2-34 Setting break points

As shown in “Figure 2-35 Running the program”, click the “Run Continuously” icon to run the program.

g= SOFTUNE Workbe

File Edit Miew Proje
0 BP0

Olfrun continuousky ﬁ

Figure 2-35 Running the program
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As shown in “Figure 2-36 Stopping the program”, click the x button for closing the application on the
upper right side of the window to stop running the program.

Although a warning dialog for the stop is displayed, click the “Abort” button in any case.

e

stop x|

Proceszing

Termination failure: & abort buttan resets MCLL

Figure 2-36 Stopping the program

2.2.6 Notes on Monitor Debugger
Note that Monitor Debugger has the following restrictions.

= Only up to 16 break points can be set. No more break point can be set, so to set other break points,
cancel some of those already set and set new break point.

= While Monitor Debugger is running (after Monitor Debugger is activated in 2.2.2 Activating
SOFTUNE and configuring the debug settings), it is prohibited to press the Reset SW on the board,;
it causes Monitor Debugger to stop.

= For the operation of Monitor Debugger, UARTO is used. If you modify the sample program or

apply it to some other purpose, remind this.
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3 Operation of the sample program

This section describes the operation of the sample program. The operation of the sample is classified into
the following two categories.
(1) bits pot red single-unit operation

(2) CAN communication operation (CAN communication operation with the bits pot white)
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3.1 bits pot red single-unit operation
“Figure 3-1 Single-unit operation/Controls and mechanicals” shows the controls and mechanicals, and
“Table 3-1 Single-unit operation/Descriptions of the controls and mechanicals” provides descriptions
about them.
SW2, SW3, SW5, and temperature sensor on the board control the operations of the green and red LEDs
and BLDC motor.

(7) LEDs (green) (8) LEDs (red)

ecooc0e0eocte

°

(6) Temperature

sensor

(1) Mode SW (9) BLDC motor

(2) Reset SW

(3) SW2 (4)SW3  (5)SW5

Figure 3-1 Single-unit operation/Controls and mechanicals
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Table 3-1 Single-unit operation/Descriptions of the controls and mechanicals

No.

Name

Function

Description

M

Mode SW

Control

Switches between RPG mode and RUN mode.
PRG: Write a program
RUN: Run the program

O]

Reset SW

Control

Rests the MCU when pressed.

©)

SW2

Control

Rotates/stops the motor in turn when pressed. The
motor rotates if it is stopped and stops if it is rotating

when this switch is pressed.

4)

SW3

Control

Brakes the (stops) motor if it is rotating when pressed.
The brake is applied while the switch is pressed.
Releasing the switch turns off the brake and the motor

starts rotating.

®)

SW5

Control

Selects the direction of the motor rotation.
Right side: The motor rotates clockwise.

Left side: The motor rotates counterclockwise.

(6)

Temperature sensor

Control

Changes the rotation speed according to information
from the temperature sensor.

When the temperature rises, the rotation speed
increases.

When the temperature falls, the rotation speed

decreases.

(M

LEDs (green)

Mechanical

Indicate the status of whether the motor driver circuit is

ON/OFF.

®)

LEDs (red)

Mechanical

Indicate the status of whether the hall elements are

ON/OFF.

©)

BLDC motor

Mechanical

Operates according to rotation/stop by the SW2.
The brake, rotation direction, and rotation speed
respectively depend on the SW3, SW5, and temperature

sensor.
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3.2 CAN communication operation (CAN communication operation with the
bits pot white)

“Figure 3-2 CAN communication operation/Controls and mechanicals” shows the controls and
mechanicals, and “Table 3-2 CAN communication operation/Descriptions of the controls and
mechanicals” provides descriptions about them.
The bits pot white performs CAN communication, and on execution of a motor operation command, the
green and red LEDs and BLDC motor work. On execution of a temperature measurement command, the
temperature is returned from the temperature sensor.

(6) LEDs (green) (7) LEDs (red)

@ CAN %15 LED

® CAN Z{E LED

(3) Temperature

sensor

1) Mode SW
(1) Mode (8) BLDC motor
(2) Reset SW

Figure 3-2 CAN communication operation/Controls and mechanicals
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Table 3-2 CAN communication operation/Descriptions of the controls and mechanicals

No. | Name Function Description
Switches between RPG mode and RUN mode.
(1) | Mode SW Control PRG: Write a program
RUN: Run the program
(2) | Reset SW Control Rests the MCU when pressed.
Returns the temperature measured by this temperature
(3) | Temperature sensor Control sensor on a temperature measurement command in
CAN communication.
(4) | CAN transmit LED Mechanical Lights when a CAN transmit is performed.
(5) | CAN receive LED Mechanical Lights when a CAN receive is performed.
Indicate the status of whether the motor driver circuit is
(6) | LEDs (green) Mechanical
ON/OFF.
Indicate the status of whether the hall elements are
(7) | LEDs (red) Mechanical
ON/OFF.
Operates according to rotation/stop by motor operation
commands. The brake, rotation direction, and rotation
(8) | BLDC motor Mechanical
speed respectively depend on motor operation
commands.
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4 Try to rotate the BLDC motor

In these days, motors are indispensable in our daily life. Motors are now used in various places, for
example, air conditioners, compressors of refrigerators, turn tables of CD and DVD drives, and wipers
and door mirrors of vehicles.

This chapter provides descriptions about how to rotate the BLDC motor by using a microcontroller

macro.

4.1 What is the BLDC motor?

The BLDC motor is a DC brushless motor that is a type of motors. In distinction from generally known
DC motors, the DC brushless motor has no brush, longer life, and low electric noise, so it tends to be
suitable for miniaturization. Uses of the DC brushless motor are still increasing.

Rotation of both the DC motor and BLDC motor is controlled by the currents from a DC power supply.
The DC motor switches the direction of the rotor coil current by using brushes (communitator) to change
the magnetic flux for rotation control. On the other hand, the BLDC motor has no brush. As shown in
“Figure 4-1 DC motor/BLDC motor configuration examples”, it switches the directions of the stator coil
currents by using switches to change the magnetic fluxes for rotation control. To do this switching, the

microcontroller is used. For detection of the rotor position, hall elements are used.

Driver circuit

/— Coil

I
: 1
1 1
— — | 1
N L
] I I
1 1
i |
———— === == |
)  —
Microcontroller f \_
Hall element
(a) DC motor configuration example (b) BLDC motor configuration example

Figure 4-1 DC motor/BLDC motor configuration examples

This board has a driver circuit, so you can starts rotating the BLDC motor immediately.
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4.2 How does the BLDC motor rotate?
The BLDC motor has three phases different by 120°. As shown in “Figure 4-2 Names of the respective
elements”, the phases are called the U-phase, V-phase, and W-phase respectively.
The switches on the driver circuit are respectively called U-High, U-Low, V-High, V-Low, W-High, and
W-Low and connected as outputs from the microcontroller. The hall elements for detection of the rotor

position are respectively called Hall-U, Hall-V, and Hall-W and connected as inputs to the

V-High
/ /— W-High — Hall-w

microcontroller.

/ / y U-phase
/ - Hall-U
\4
"=
- ) ] V-phase
U-Low —V d 4 -
— Hall-V
V-Low
W-Low
——1—— W-phase
A A A A A A
Microcontroller <

Figure 4-2 Names of the respective elements

By turning on/off the switches, the directions of the currents conducted to the motor are controlled. Two
of the three coils are set to positive or negative to generate a magnetic field for motor rotation.

The hall elements are used to detect the position of the rotor by 60° and the detection is represented with
1 or 0. According to their values, the switches are turned on/off. On detection of the hall elements, the
High side of the phase corresponding to it is turned ON, and on no detection, the Low side is turned ON.
“Figure 4-3 120° conduction method time chart” shows their relationship.

This way of driving control is called the 120° conduction method (square-weave control).
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480°

360°

240°

120°

00

P Z Z P =z P
— o — o — o (@] O O o O (@]
> z 3 & & &8 & &8 :%
T T = L ; T 7 I 0
I I s S > > > 2 z

Figure 4-3 120° conduction method time chart
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4.3

BLDC motor rotation control by the microcontroller
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This section describes how the BLDC motor is practically controlled with the 120° conduction method by

the microcontroller.

On the board, as shown in “Figure 4-4 Motor driver circuit”, the microcontroller is connected with the

motor driver circuit. The relationship of the connections with the semiconductor elements described in

“4.2 How does the BLDC motor rotate?” is as shown in “Table 4-1 Microcontroller pin/Motor driver

circuit connections”. By turning RTOO to 5 on/off according to the positions of the hall elements as

shown in “Figure 4-3 120° conduction method time chart”, the motor can be rotated.

i -
c21 c22:
1uF 10uF
GND aND  C15:
va. 0.1uF Veol2
TP4: TLP557 q
MBI F267N HK=2-0 —ne  vee | 1 [
T R34&) e voi L R3?ﬁ TR3: ¢
620 . =47 :
57 L R36:
RTOD Wy Ianode: \ % v bsK2231
3 voz }
ICathode 5
GND P ) .
@0 G
GND LS —
TP5- TLP557 8
—2-G Y
1 NG Vee L 2
R35: 4 voi 1 R39: '
rroi| 56 6200 5 NO R37: == 4.TKQ[TRA:
W Anode 6 200 zsnfazm
3 Cathode\"02 5 - I
GND
GND “GND
3
ANO
GND
RTOZ| 55
54
RTO3 Same as RTOO/RTO1
4
ANI
RTO4| 53
RTOS5| 52 Same as RTOO/RTO1
anz |2

L2:

NL565050T-103J
CN8:
BSBP-SHF-1AA
— Vee
— Hall u
— Hallv
4] Hall w
5
— GND
Di:
15R154
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Table 4-1 Microcontroller pin/Motor driver circuit connections

Microcontroller | Pin name | Name of the semiconductor
pin number element connected

Pin57 RTOO0 U-High

Pin56 RTO1 U-Low

Pin55 RTO2 V-High

Pin54 RTO3 V-Low

Pin53 RTO4 W-High

Pin52 RTO5 W-Low

RTOO to 5 ON/OFF control is practically taken by the macro in the microprocessor mounted on the board.
So, it is necessary to configure registers for functions employed by the macro. “Table 4-2 Functions

employed by the motor driving macro” shows the functions employed.

Table 4-2 Functions employed by the motor driving macro

Function name Description

16-bit free-run timer Timer in which an up/down counter is used.

This counter is used to configure the output compare function.

16-bit output compare | Used to make comparisons with the value of the free-run timer,

and the resulting values are used to turn on/off RTOO to 5.

The registers used for the 16-bit free-run timer are as shown in “Figure 4-5 Timer control registers”. A
description of the registers and their setting values in the sample program are as described in “Table 4-3
Description of the timer control registers and setting values”. For more information of the registers, refer

to the microcontroller hardware manual.

Timer control high-order bits
bit15 bit14 bit13 bit12 bit11 bit10 bit9 bit8

TCCSHO | ECKE | IRQZF | IRQZE | MSI2 | MSI1 | MsSI0 | ICLR | ICRE |

Timer control low-order bits
bit7 bit6 bits bit4 bit3 bit2 bitl bit0

TCcCSLo| BFE | STOP | MODE | SCLR | CLK3 | CLK2 | CLK1 | CLKO |

Figure 4-5 Timer control registers
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Table 4-3 Description of the timer control registers and setting values

Register name

Setting value [function]

Description

TCCSHO_ECKE

0 [internal clock]

Clock select bit

TCCSHO_IRQZF

0 [bit clear]

0 detection interrupt flag bit

TCCSHO_IRQZE

0 [interrupt request disable]

0 detection interrupt request enable bit

TCCSHO_MSI2

TCCSHO_MSI1

TCCSHO_MSI0

Interrupt mask select bits

Not used

TCCSHO_ICLR

0 [bit clear]

Compare clear interrupt flag bit

TCCSHO_ICRE

1 [interrupt request enable]

Compare clear interrupt request enable

bit

TCCSLO_BFE

1 [compare clear buffer enable]

Compare clear buffer enable bit

TCCSLO_STOP

1 [counter stop]

Timer enable bit

TCCSLO_MODE

1 [up/down count mode]

Timer counter mode bit

TCCSLO_SCLR

1 [counter initialization to 0000]

Timer clear bit

TCCSLO_CLK3 0 [62.5 ns]
TCCSLO_CLK2 0[1]
TCCSLO_CLK1 011
TCCSLO_CLKO 0[1]

Clock frequency select bits
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The registers used for the 16-bit output compare function are as shown in “Figure 4-6 Output compare
registers”. A description of the registers and their setting values in the sample program are as described in
“Table 4-4 Description of the output compare registers and setting values”. For more information of the
registers, refer to the microcontroller hardware manual.

Compare clear buffer register

bit15 bit14 bit13 bit12 bit11 bit10 bit9 bit8
CPCLRBO| CL15 [ cL14 | cL13 [ cL12 | cLut [ cLio | cL9 [ cLs |
bit7 bit6 bit5 bit4 bit3 bit2 bit1 bit0

[ c.7 [ c6 | c5 [ c4a | c3 [ c2 | cua [ cro |

Output compare buffer register

bit15 bit14 bit13 bit12 bit11 bit10 bit9 bit8
OccPBOto| OP15 | OP14 | opP13 | op12 | orPi1 | oP10 | oP9 [ oOP8 |
OCCPB5  bit7 bit6 bit5 bit4 bit3 bit2 bitl bit0

[OP7 | OP6 | OP5 | op4 | OP3 | OP2 | OPL | OPO ]

Compare mode control register
bit15 bit14 bit13 bit12 bit11 bit10 bit9 bit8

ocmMob| - | - ][ mMoDi5 | MOD14 [ MOD13 | MOD12 | MOD11 | MOD10 |

Compare control register high-order bit/s
bitl5 bitl4 bit13 bit12 bit1l bit10 bit9 bit8
OCSH135| . | BTs1 | BTso | cmoD | OTE1 | OTEO | OTD1 | OTDO |

Compare control register low-order bit/s
bit7 bité bits bit4 bit3 bit2 bitl bit0

OoCsL0,24| 1op1 | 10P0 | IOE1 | I10E0 | BUFL | BUFO | CST1 | CSTO |

Figure 4-6 Output compare registers
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Table 4-4 Description of the output compare registers and setting values

Register name Setting value [function] Description
CPCLRBO 1599 Compare value setting
OCCPBO 1598 Output compare value settings
OCCPB1 1000
OCCPB2 1598
OCCPB3 1000
OCcCPB4 1598
OCCPB5 1000
OCMOD OxFF [1 output on a match] Designation of the operation on a compare
match
OCSH1,3,5_BTS1 1 [transfer on a compare clear | Buffer transfer select bit (ch 1,3,5)
match]
OCSH1,3,5_BTS0 1 [transfer on a compare clear | buffer transfer select bit (ch 0,2,4)
match]
OCSH1,3,5_CMOD 1 [inversion mode] Output level inversion mode bit
OCSH1,3,5_OTE1 0 [general-purpose output port] Output enable bit (ch 1,3,5)
OCSH1,3,5_OTEO 0 [general-purpose output port] Output enable bit (ch 0,2,4)
OCSH1,3,5_ 0TD1 0 [1 output] Output level bit (ch 1,3,5)
OCSH1,3,5_0TD0 0 [1 output] Output level bit (ch 0,2,4)
OCSLO0,2,4_10P1 0 [bit clear] Compare match interrupt flag bit (ch 1,3,5)
OCSLO0,2,4_10PO 0 [bit clear] Compare match interrupt flag bit (ch 0,2,4)
OCSLO0,2,4_IOE1 0 [compare match interrupt | Compare match interrupt enable bit (ch 1,3,5)
disable]
OCSLO0,2,4_IOEO 0 [compare match interrupt | Compare match interrupt enable bit (ch 0,2,4)
disable]
OCSLO0,2,4_BUF1 0 [compare buffer enable] Compare buffer disable bit (ch 1,3,5)
OCSLO0,2,4 BUFO 0 [compare buffer enable] Compare buffer disable bit (ch 0,2,4)
0OCSL0,2,4_CST1 0 [compare operation disable] Compare operation enable bit (ch 1,3,5)
0OCSLO0,2,4_CSTO 1 [compare operation enable] Compare operation enable bit (ch 0,2,4)
72 -
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Initialize the 16-bit free-run timer and 16-bit output compare functions as shown in “Table 4-3
Description of the timer control registers and setting values”, “Table 4-4 Description of the output
compare registers and setting values”.

After the initialization, running the 16-bit free-run timer starts a count up using the value configured to
CPCLRBO as the carrier peak as shown in “Figure 4-7 Operation of the free-run timer”. When the carrier
peak is reached, an interrupt takes place, and according to information about the hall elements on that
occasion, the outputs are switched on/off through comparisons with the output compare values.

After that, a countdown to the carrier bottom (0) is performed. When the count reaches 0, a count up

starts again, and this sequence is repeated.

Carrier peak
/ (occurrence of an interrupt)

CPCLRBO value )

0 W

‘ Time—

Carrier button

Figure 4-7 Operation of the free-run timer

The output compare values are respectively configured by OCCPBO0-5. According to the values, the
outputs of U-High, U-Low, V-High, V-Low, W-High, and W-Low are turned on/off by the macro. “ Table
4-5 Correspondence between the output compare values and the switchings” shows their association. In
addition to that, “Figure 4-8 U-High output to output comparisons” shows an example of the U-High

output.

Table 4-5 Correspondence between the output compare values and the switchings

Register name Switching
OCCPBO U-High
OCCPB1 U-Low
OCCPB2 V-High
OCCPB3 V-Low
OCCPB4 W-High
OCCPB5 W-Low
-73-
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CPCLRBO value
OCCPBO value

Time—

U-High

Figure 4-8 U-High output to output comparisons
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4.4 Understanding and running the program for the BLDC motor operation
This section provides descriptions of the sample program that can really serve to operate the BLDC

motor.

“Figure 4-9 Motor operation flowchart” shows the sequence of the sample program flow. First, the
microcontroller is initialized, and then the motor macro is initialized. After that, the program goes into a
loop. In the loop, pressing SW2 starts the free-run timer and the motor macro starts operating.

When SW2 is pressed again, the free-run timer stops.

( Start )

Microcontrolleri nitialization

Motor macro initialization

Infinite loop

% Press of SW2

l

Start of the free-run timer

Timer interrupt

Figure 4-9 Motor operation flowchart
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Now, take a look at the details of the program.

Look into the following folder of the sample program. There are some files stored in it. At first, open
MAIN.C first.
¥bitpot_red_SampleProgram¥Debug¥SRC

Look at around Line 40 that looks “Figure 4-10 Operation mode settings” for operation mode selection.
There are #define settings that enable (1) or disable (0) CAN and temperature sensor.

In this program, CAN is not to be used and the temperature sensor is to be used.

/* CAN communication use (1), or unused (0) */

#define CAN_PERMIT () <CAN
/* Temperature sensor use (1), or unused (0) */
#define TEMP_SENSOR_USE (1) <« Temperature sensor

Figure 4-10 Operation mode settings

As shown in “Figure 4-11 Main function”, there is the main function around Line 131. In it, there are

2 <,

“microcontroller initialization”, “motor macro initialization”, and “infinite loop”.

void main(void)
(omitted);

syslnitialize(); «—Microcontroller initialization

(omitted)

mtInitialize(); «—Motor macro initialization
(omitted)

/* main loop */

\Evhile @) «Infinite loop
(omitted)
}

Figure 4-11 Main function
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When SW?2 is pressed, an interrupt takes place. Around Line 763 in MAIN.C, the interrupt function
IRQ ext 0 is invoked as shown in “Figure 4-12 SW2 interrupt”. In it, the register value of
TCCSLO_STOP, which is used to start/top the free-run timer, is changed.

__interrupt void IRQ_ext_0(void)

{
(omitted)
if(gMtStatus == MTST_STOP){
(omitted)
TCCSLO_STOP = 0; «Start of the free-run timer
Telse{
(omitted)
TCCSLO_STOP = 1; «Stop of the free-run timer
}
(omitted)
}

Figure 4-12 SW2 interrupt

Once the free-run timer starts running, the timer interrupt function IRQ_FreeRunComp of motor_drv.c is
invoked on every carrier peak as shown in “Figure 4-13 Free-run timer interrupt”. In it, the status of the

hall elements is checked and configured into the macro.

__interrupt void IRQ_FreeRunComp(void)

{
if(TCCSHO_ICLR == 1) /* if OCU interrupt */
{
mtPWMController(); «—Macro configuration
(omitted)
}
}

Figure 4-13 Free-run timer interrupt
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4.5 Handling controls of the BLDC motor
You were able to rotate the BLDC motor by using the microcontroller macro. Then, try to control the

rotation speed, brake, and rotation direction now.

In the sample program, the controls are handled in the infinite loop inside the main function shown in
“Figure 4-11 Main function”.

The rotation speed is determined according to the temperature sensor or input from programmed variables,
and the brake is applied whether SW3 is pressed. The direction of motor rotation is determined according

to the position of SW5. “Figure 4-14 Motor controls flowchart” illustrates how the controls are handled.

Infinite loop

false

Use of the temperature sensor

true

Speed calculation with the temperature sensor ] [ Speed calculation with the programmed variables

&
<

false
Press of SW3
true
A4

Brake applied ] [ Brake released
false
SW set to the right
true
A 4
Right rotation ] [ Left rotation

<& |
<

Figure 4-14 Motor controls flowchart
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The rotation speed routine is written around Line 166 in the MAIN.C main function as shown in “Figure
4-15 Rotation speed control”.

When the temperature sensor is used, the rotation speed is determined in the range of 0 to 100% by a
conversion according to the A/D value obtained from the temperature sensor and the upper limit. When
the programmed variables are used, the rotation speed is determined in the range of 0 to 100% by a

conversion according to the specified current and upper limit values.

void main(void)

(omitted)
/* main loop */
while (1)

if (\gCanEnableFlag)

/* Set motor turn speed */
if (gTempEnableFlag)
{

/* get an A/D channel */

ad = adGetValue();

ad = ad > TEMP_AD_VALUE_00 ? TEMP_AD_VALUE_00 : ad;
ad = ad < TEMP_AD_VALUE_09 ? TEMP_AD_VALUE 09 : ad;
> «—Calculation of the rotation
[* calc motor turn speed */

gMtSpeedMax = TEMP_AD_VALUE_00 - TEMP_AD_VALUE_089; speed according to the
gMtRevSpeed = gMtSpeedMax - (ad - TEMP_AD_VALUE_09);

(omitted) J
}

else

gMtRevSpeed = 512; . . .
gMtSpeedMax = 1024; «—Calculation of the rotation speed according to

the programmed variables
(omitted)

mtSetDuty(gMtRevSpeed,gMtSpeedMax); <Speed setting

(omitted)
}
}

Figure 4-15 Rotation speed control
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The brake control routine is written around Line 192 in the MAIN.C main function as shown in “Figure
4-16 Brake control”.
While SW3 is pressed, the outputs to all the semiconductor elements are set to off and the brake is applied

to the motor.

void main(void)

(omitted)
/* main loop */
while (1)

if (lgCanEnableFlag)

{
(omitted)

/* Set motor break */
if(gMtStatus == MTST_MOVE)

/* Set the Motor Start Flag */

if (PDR4_P41) N\

{
OCSH1_OTEO = 1;
OCSH1_OTE1=1;
OCSH3_OTEOQ = 1;
OCSH3 OTEL=1; > «—Brake released
OCSH5_OTEO = 1;
OCSH5_OTEL=1;

TCCSLO_STOP =0;
} J
else N
{
OCSH1_OTEO =0;
OCSH1_OTE1 =0;
OCSH3_OTEO =0;
OCSH3_OTEL =0; > «Brake applied
OCSH5_OTEO =0;
OCSH5_OTEL = 0:
PDR3 = 0x00;

TCCSLO_STOP =1; Y,
3

}
(omitted)
}
(omitted)

}
}

Figure 4-16 Brake control
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The rotation direction routine is written around Line 221 in the MAIN.C main function as shown in
“Figure 4-17 Rotation direction control”.
When SWS5 s set to the right side, the motor rotates to the right, and when it is set to the left side, the
motor rotates to the left.
void main(void)

(omitted)

/* main loop */

while (1)

if (lgCanEnableFlag)
(omitted)

/* Motor Rev Direction */
gMtRevDir =PDR2_P27;  «—Acquisition of the rotation direction

/* Set Value */
gDirection = gMtRevDir;  «—Configuration of the rotation direction
(omitted)

L.

(omitted)

}
¥

Figure 4-17 Rotation direction control
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5 Try to use CAN communication

Communication is to send/receive information. There are various types of communication such as
utterance/hearing of spoken words, writing/reading of written letters, and electrical transmission of
information.

Among them, there are various standards for communication based on electrical transmission. This
chapter describes a communication standard called CAN.

CAN is a global standard of the ISO (International Organization for Standardization).

5.1 What is CAN?
CAN stands for Controller Area Network, which is an on-board LAN specification proposed by Bosch in
Germany. It is the most popular on-board control LAN and used in various parts of a vehicle as shown in
“Figure 5-1 Example of on-board CAN application”.

It is now also used not only in vehicles but also in many industries.

Instrument panel

Power steering |

Air conditioner

Legend

|:| CAN application

CAN bus

Figure 5-1 Example of on-board CAN application
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The features of CAN can be classified into the following five points.

1.

Multi-master communication

CAN employs the multi-master system in which each node is allowed to start communication as
desired. The timing of a start of communication is occurrence of an event. The word “event”
mentioned here indicates an occasion at which a node needs to start communication.

CAN avoid conflicts in communication through mediation with node signals if more than one
event occurs on nodes simultaneously. This mediation is called arbitration.

Bus-type topology

The CAN topology is the bus type. The maximum number of nodes depends on the
communication speed; in the case of 1M bits/sec, up to 30 nodes are allowed. This is specified as
a regulation.

Differential transmission system

Taking account of influence from noise on the transmission paths, CAN employs the differential
transmission system in which the voltage difference between two signal lines is used to
determine “0”/”1”. The signal lines are respectively called CANH and CANL and the voltage
difference between them is used to determine the bus level. The differential is used to determine
logical “0”/”1”. As shown in “Figure 5-2 CAN bus signal levels”, the bus status of logical “0” is
called dominant and the bus status of logical “1” is called recessive. The communicable distance
depends on the communication speed; in the case of 1M bits/sec, up to 40 m is allowed. This is

also specified by a regulation.

Voltage |
3.5V fremmmemmnnneaas —_— '
2.5V :
T R : | S PRI
Logical “1” Logical “0” | ¢ Logical “1”
Recessive Dominant ! ! Recessive
! — CANH
— CANL

Figure 5-2 CAN bus signal levels
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4. High-speed version and low-speed version
There are two CAN specifications with different communication speeds. One of them is
High-speed-CAN. High-speed-CAN is standardized as 1SO11898 and its maximum and
minimum communication speeds are 1 Mbits/sec and 125 Kkbits/sec. The other is
Low-speed-CAN. Low-speed-CAN is standardized as 1SO11519 and its maximum
communication rate is 125 kbits/sec. The communication speeds currently popular are, in order
of rates, 500 kbits/sec, 250 kbits/sec, 125 kbits/sec, 83.3 kbits/sec, 33.3 kbits/sec and so forth.

5. Node control with error counters against errors
CAN supports five types of error detection. Each node has error counters. If an error occurs,
either counter is increased by a specified count. On the contrary, when communication is
successful, the counter is decreased by a specified constant. The communication status of each
node is determined by the values of the error counters. This mechanism serves to limit

communication by node.

5.2 CAN specifications
This section provides brief descriptions of the CAN specifications.

For more information about the specifications, access the web site of the CAN promoting organization

CiA (CAN in Automation) (http://www.can-cia.org/) and make a registration; you can get the

specifications.
5.2.1  CAN frame configurations
This section describes frames that are the fundamental communication unit of CAN.

CAN provides four types of frames, which are respectively named the data frame, remote frame, error

frame, and overload frame as shown in “Figure 5-3 CAN frame configurations”.
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Avrbitration Control Data field CRC field |ACK

SOF field field field| EOF
Data frame

Avrbitration Control | CRC field |ACK

SOF ! " X EOF
Remote frame field field field
Error
Error flag field | delimiter
Error frame field
Overload
Overload flag  gelimiter
Overload frame field field

Figure 5-3 CAN frame configurations
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1. Data frame

Transfer format for data transmit. It consists of seven fields.

Field name Description
Start of frame (SOF) 1-bit field containing “0” that indicates the start of a data
frame
Avrbitration field Field that determines the priority of the data. This field is

also called the ID field and there are two types of format;
standard format and extended format. The standard format is
12 bits and extended format is 32 bits.

Control field 6-bit field that indicates the length of the data field.
Data field 0-byte to 8-hyte field that stores real data.
CRC field 16-bit field that serves to allow a check of the transmitted

frame validity.

ACK field 2-bit field that is used to notify of successful reception.
End of frame (EOF) 7-bit field containing “1” that indicates the end of the data
frame.

2. Remote frame
Usually, in CAN, a form of transmit of communication information to a node is generally used,
but it is also allowed to request a specific node to transmit specific data. For this purpose, the
remote frame is available.
The remote frame has almost the same configuration with the data frame; it consists of six fields
except the data field. The control field of the remote frame indicates the length of the data field

for the requested data.

3. Error frame

Transfer format immediately sent on error detection on a node. The error frame consists of two

fields.
Field name Description
Error flag 6-bit to 12-bit field that indicates the error type.
Error delimiter 8-bit field containing “1” that indicates the end of the error
frame.
-86 -
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4. Overload frame

Transfer format sent to indicate that the node is in unreceivable status

Field name Description
Overload flag 6-bit to 12-bit field that indicates the type of overload.
Overload delimiter 8-bit field containing “1” that indicates the end of the error
frame.
-87 -
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522 Arbitration
CAN employs the multi-master communication system, so any node can start communication. But, the
number of communication sessions actually allowed on one bus is only one. Each node is cyclically
checking whether the bus is the status of transmission. When there is no transmission on the bus,
communication is started, but if more than one node starts transmission, they conflict. Against this, CAN
performs arbitration to give priority to one with a lower ID for transmission. This section describes the

arbitration.

The arbitration is carried out by comparison between the ID and the bus level by bit as shown in “Figure
5-4 Operation of the arbitration”. Bit 10 to 7 of Node 1 and Node 2 are the same as the bus level. This
indicates that both Node 1 and Node 2 are transmitting signals. But, Bit 6 of Node 1 is set to “0” and that
of Node 2 is set to “1”. The bus level is “0”, so Node 2 recognizes that the frame is not of its own
communication and stops the transmission immediately. Node 1 keeps on transmitting. After Node 1 ends

its communication, Node 2 resumes transmission.

SOE Arbitration field Control field
10:918:7:6:5:4:13:2:110RIR
Node 1
Node 2
Bus level,

\
\\

A
Node 1 is the same as the bus level, so Node 2 stops
| transmission.

Figure 5-4 Operation of the arbitration

The bus status is determined according to the logical product of IDs, so “0” is prior to “1”. This means

that a lower 1D takes priority.

A practical communication flow shown in “Figure 5-5 Example of arbitration among nodes” is as

described below. First, Node 1 and Node 2 starts transmission simultaneously. The arbitration results in
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giving priority to the Node 1 transmission with a lower ID. After Node 1 ends its transmission, Node 2
resumes transmission.

After that, Node 1 and Node 3 starts transmission simultaneously. The arbitration is also performed and
results in giving priority to the Node 3 transmission. After that, Node 4 starts transmission as soon as
Node 3 ends its transmission. On this occasion, arbitration between Node 1 retransmission and Node 4
transmission is performed. This results in transmission in order of Node 4 to Node 1. That is, setting a
lower ID to those of preference allows priorities to be settled for communication.

The ID is assigned by the command, information, and type of transmit data. The ID settings can be

configured as desired.

Start of Completion of Start of Completion of Completion of Completion of
transmission Node 1 transmission Node 3 Node 4 Node 1
transmission transmission transmission transmission
+
Start of

transmission

N

ID:0x10 1D:0x50
Node 1] —7& > % b s - >
. ID:0x20,
Node 2 —i%& b & >
1D:0x30
Node 3| P >
.|D:0x40
Node 4 P >
Node 1 and Node 2 starts transmission Node 1 and Node 3 starts transmission simultaneously.
simultaneously. The arbitration results in The arbitration results in giving priority to the Node 3
giving priority to the Node 1 transmission. transmission. Node 4 starts transmission as soon as
Node 1 ends its transmission, Node 2 Node 3 ends its transmission. On this occasion,
resumes transmission. arbitration between Node 1 retransmission and Node 4

transmission is performed and it results in giving priority to
the Node 4 transmission. Node 1 is allowed to start
transmission last.

Figure 5-5 Example of arbitration among nodes

-89 -

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/840976/CAN-100.html

[e®)
FUJITSU

ANO7-00180-3E

5.2.3 Error management

CAN error management is defined in its protocol. Five types of error detection and three types of status

are used.

1. Error detection

As shown in “Table 5-1 Description of the error types”, errors that can be detected depends on

whether the node is transmitting or receiving.

Table 5-1 Description of the error types

Error type Transmitting Receiving Description
node node

Bit error o - Detected if there is a difference between the
transmitted data and the bus level.

ACK error o - Detected if an acknowledgement to
transmission cannot be obtained.

Stuff error - o Detected if bit stuffing is not applied. Bit
stuffing is to set an inverted bit by 5 bits if
the number of successive bits with the same
level is 5 or more. This prevents bits with the
same level from being successive over 6 bits.

CRC error - o Detected if CRC (cyclic redundancy check)
fails on the received data.

Format error - o Detected if the received data does not
confirm to any of the frame formats.

2. Statuses

Each node has error counters whose value depends on the status. The error counters of the nodes

are named TEC (transmit error count) and REC (receive error count) intending transmission and

reception. The three statuses are as described below.

Status

Description

Error active

The node is normally joining in the bus.

Error passive

The node has frequent errors so it is influencing the bus.

Bus off

The node is disconnected from the bus. To restore to the bus, the bus needs to

satisfy the restoration condition.

Downloaded from Elcodis.com electronic components distributor

-90 -



http://elcodis.com/parts/840976/CAN-100.html

FUJITSU

Transition between the statuses is described below along the example shown in “Figure 5-6 CAN
status transition”. The initial status of a node is error active. In this status, occurrence of errors
increases the TEC/REC counters.

If either of the TEC/REC counters comes to 127 or higher, the status of the node changes to error
passive. In this status, the node remains communicable and the values of the counters decrease
whenever a communication session is normally carried out.

When both the TEC/REC counters decrease to 127 or less, the status of the node returns to error
active.

If the TEC counter increases after the node comes to error passive and the count comes to 255 or
higher, the status of the node changes to bus off.

If the status of the node becomes bus off, the node cannot be restored to error active unless the

restoration condition that successive 11-bit recessive is received 128 times is satisfied.

Initial status

TEC =127 :
and y Reception of successive
REC =127 TEC > 127 11-bit recessive 128 times
or
REC > 127
Error passive {4) TEC> 258

TEC: Transmit error counter
REC: Receive error counter

Figure 5-6 CAN status transition
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5.3 CAN communication by using the microcontroller
This section describes how to perform practical CAN communication with the microcontroller.
On the board, as shown in “Figure 5-7 CAN circuit”, the microcontroller is connected with the CAN
transceiver (MAX3058). TX0 on the microcontroller is used for transmission and RXO is used for
reception. Signals transmitted/received are transferred to CAN-High and CAN-Low as the differential

signals on the bus through the CAN transceiver.

Veeh Veeh c8:
. 01uF
DTA144E
i [ R9:
GND i R 1200
I To
MB91F267N ! !
[ 1
LED4- MAX3058 ———\N[—— CN7
SML-210M
3 Voo CANH 7—.—' T !
Common
23 1 6 mode filter 2
TX0 L TXD CANL [——@ ———
32 4 5 Li: 3
RX0 RXD  SHDN ZJYS81R5—
Vech 8 ) 2P24T-GO1
- -=
TR2: IRS GND W —
DTAT44E -
P
R6: | I 1
R5: 0Q
1kQ GND
Y eps.
SML-210MT

GND

Figure 5-7 CAN circuit
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The registers used for entire CAN communication control on the microcontroller are as shown in “Figure

5-8 Entire CAN communication control register”. The register bits whose name is “res” are reserved and

not used.

A description of the registers and their setting values in the sample program are as described in “Table 5-2

Description of the entire CAN communication control registers and setting values”. For more information

of the registers, refer to the microcontroller hardware manual.

CAN control register

bit15 bit14 bit13 bit12 bit11 bit10 bit9 bit8
CTRLRO| res | res | res | res | res | res | (res res
bit7 bité bit5 bit4 bit3 bit2 bitl bit0
[ Test | CCE | DAR | res | EIE | SIE | IE Init
CAN bit timing register
bitl5 bit14 bitl13 bit12 bit11l bit10 bit9 bit8
BTRO| res | TSeg2 | TSegl
bit7 bité bit5 bit4 bit3 bit2 bitl bit0
| SIW | BRP
CAN test register
bit15 bit14 bit13 bit12 bit11 bit10 bit9 bit8
TESTRO| res | res [ res | res [ res | res [ res res
bit7 bité bit5 bit4 bit3 bit2 bitl bit0
[ Rx | Txt | 7Tx0 | LBack | Silent | Basic | res res
CAN prescaler extension register
bit15 bit14 bit13 bit12 bit11l bit10 bit9 bit8
BRPERO| res | res | res [ res | res | res | res res
bit7 bit6 bit5 bit4 bit3 bit2 bitl bit0
[ res | res [ res [ res | BRPE

Figure 5-8 Entire CAN communication control register
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Table 5-2 Description of the entire CAN communication control registers and setting values

ANO7-00180-3E

Register name

Setting value [function]

Description

CTRLRO_Test

0 [normal operation]

Test mode enable bit

CTRLRO_CCE

1 [write enable]

Bit timing register write enable bit

CTRLRO_DAR

0 [automatic retransmit enable]

Automatic retransmit prohibit bit

CTRLRO_EIE

0 [code setting disable]

Error interrupt code enable bit

CTRLRO_SIE

0 [code setting disable]

Status interrupt code enable bit

CTRLRO_IE

0 [interrupt disable]

Interrupt enable bit

CTRLRO_Init

1 [initialization]

Initialization bit

BTRO

0x2B43 [250 Kbps]

CAN communication speed

TESTRO_Rx

0 [dominant]

RXO pin monitor bit

TESTRO_Tx1

0 [normal operation]

TESTRO_TxO0

01

TXO pin control bits

TESTRO_LBack

0 [loopback mode disable]

Loopback mode

TESTRO_Silent

0 [silent mode disable]

Silent mode

TESTRO_Basic

0 [basic mode disable]

Basic mode

BRPERO_BRPE

0 [value added to BTRO]

Baud rate prescaler extension bit

The registers used for CAN communication message handling on the microcontroller are APIs of the
CAN driver in the sample software, so descriptions of the following registers are omitted. For more
information of the registers, refer to the microcontroller hardware manual.
mMessage interface registers
- IFx command request register (IFXCREQ)
- IFX command mask register (IFXCMSK)
- IFx mask register 1, 2 (IFXxMSK1, IFXMSK2)
- IFx arbitration register 1, 2 (IFXARBL, IFXARB2)
- IFX message control register (IFXMCTR)
- IFx data register Al, A2, B1, B2 (IFXDTAL, IFXDTAZ2, IFXDTB1, IFXDTB2)
mMessage handler registers
- CAN transmit request register 1, 2 (TREQR1, TREQR?2)
- CAN data update register 1, 2 (NEWDT1, NEWDT?2)
- CAN interrupt pending register 1, 2 (INTPND1, INTPND2)
- CAN message enable register 1, 2 (MSGVAL1, MSGVAL?2)
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5.4 Understanding and running the program for CAN communication

This section provides descriptions of the sample program that can serve for practical CAN

communication.

54.1 CAN communication configuration

“Table 5-3 CAN communication conditions of the sample program” shows the CAN communication

conditions of the sample program.

Table 5-3 CAN communication conditions of the sample program

Condition Setting
value

Communication speed 250 Kbps
CAN clock frequency 16 MHz
Bit time (NBT) 16
Sample point 81.3%
Sync. Jump width (SJW) | 2
Sample count (SAM) 1
Data length 8 bytes
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“Table 5-4 CAN message IDs in the sample program” provides a description of the message IDs used for

CAN communication.

Table 5-4 CAN message IDs in the sample program

Description

Communication

direction

0x101

Motor operation start/stop command

receive

0x102

Motor operation rotation speed/Rotation

direction/Brake command

receive

0x103

Temperature sensor measurement command

receive

0x201

Motor rotation information

transmit

0x202

Temperature sensor information

transmit

Details of the IDs are as shown below.

1.

2.

ID: 0x101

byte 0 Motor operation
byte 1 Motor rotation direction

byte 2 | Motor rotation speed

byte 3
byte 4| A/D maximum value
byte 5
byte 6 Reserved
byte 7 Reserved
Field name Setting value Remarks

Motor operation 0: Stop  1: Start

command

Motor rotation 0: Clockwise 1:

direction Counterclockwise

Motor rotation speed | 0 to 65535

A/D maximum value | 0to 65535

The motor rotation speed and A/D maximum
value are used for conversion of the speed to a

percentage of 0% to 100%.

ID: 0x102

byte 0 Motor rotation direction
byte 1 Brake application
byte 2 | Motor rotation speed

byte 3

byte 4 | A/D maximum value
byte 5

byte 6 Reserved

byte 7 Reserved

-06 -
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3.

5.

ANO7-00180-3E

Field name

Setting value

Remarks

Motor rotation

direction

0: Clockwise 1:

Counterclockwise

Brake application

0: Brake released 1: Brake

applied
Motor rotation speed | 0 to 65535 The motor rotation speed and A/D maximum
A/D maximum value | 0 to 65535 value are used for conversion of the speed to a

percentage of 0% to 100%.

ID: 0x103
byte 0 Temperature measurement command
byte 1 Reserved
byte 2 Reserved
byte 3 Reserved
byte 4 Reserved
byte 5 Reserved
byte 6 Reserved
byte 7 Reserved
Field name Setting value Remarks
Temperature 0: Start  1: Stop -
measurement
command
ID: 0x201
byte 0 Motor rotation direction information
byte 1 Brake application information
byte 2 Motor rotation speed information
byte 3
byte 4 A/D maximum value information
byte 5
byte 6 Reserved
byte 7 Reserved
Field name Setting value Remarks

Motor rotation

direction information

0: Clockwise 1:

Counterclockwise

Brake application

0: Brake released 1: Brake

information applied
Motor rotation speed 0 to 65535 The motor rotation speed and A/D
information maximum value are used for conversion of
A/D maximum value 0 to 65535 the speed to a percentage of 0% to 100%.
information

ID: 0x202
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byte 0 Temperature information
byte 1 Reserved
byte 2 Reserved
byte 3 Reserved
byte 4 Reserved
byte 5 Reserved
byte 6 Reserved
byte 7 Reserved
Field name Setting value Remarks
Temperature 0to50 -
information

-08 -
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5.4.2  Sample program sequence

ANO7-00180-3E

“Figure 5-9 CAN communication flowchart” shows the CAN communication sequence of the sample

program flow. First, the microcontroller is initialized. On the microcontroller initialization, the CAN

operation timer starts operating.

After that, the CAN driver is initialized. Then, the motor driving macro is initialized and then the program

goes into a loop.

Subsequently, motor rotation information transmit, temperature sensor information transmit, receive

processing are handled in the timer routine.

( Start )

Microcontroller initialization

CAN operation

timer running

CAN driver init|

ialization

4_____.!

Motor macro initialization

> Infinite loop

Motor rotation info transmit

Receive processing

Receive processing

Figure 5-9 CAN communication flowchart
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Now, take a look at the details of the program.

Look into the following folder of the sample program. There are some files stored in it. At first, open
MAIN.C.
¥bitpot_red_SampleProgram¥Debug¥SRC

Look at around Line 40 that looks “Figure 5-10 Operation mode settings” for operation mode selection.
There are #define settings that enable (1) or disable (0) CAN and temperature sensor.

In this program, both CAN and temperature sensor are to be used.

/* CAN communication use (1), or unused (0) */

#define CAN_PERMIT (1) <CAN
/* Temperature sensor use (1), or unused (0) */
#define TEMP_SENSOR_USE (1) <« Temperature sensor

Figure 5-10 Operation mode settings

As shown in “Figure 5-11 Main function”, there is the main function around Line 131. In it, there are
“microcontroller initialization”, “CAN driver initialization”, “motor macro initialization”, and “infinite
loop”.
void main(void)
(omitted);
syslnitialize(); «—Microcontroller initialization

if (gCanEnableFlag)
{ /* CAN Use */
canlnitialize(); «CAN driver initialization
adlnitialize();
(omitted)
mtlnitialize(); «Motor macro initialization

(omitted)

/* main loop */
while (1)

{
} (riiize) «—Infinite loop

Figure 5-11 Main function
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As shown in “Figure 5-12 CAN timer interrupt control”, around Line 817 in MAIN.C, there is the timer
interrupt function IRQ _reloadl. In it, motor rotation information transmit, temperature sensor information

transmit, and receive processing are handled.
__interrupt void IRQ_reload1(void)
(omitted)

for (i=0;i<3;i++)
{
(omitted)

/* Cycle check */
if (counter[i] >= val)

switch (i)

case 0:
canSendTask01();
break;

case 1:
canSendTask02();
break;

case 2:
canRecvTask();
break;

default:
break;

}

¥

}
(omitted)

«—Motor rotation information transmit

«—Temperature sensor information transmit

«—Receive processing

}

Figure 5-12 CAN timer interrupt control
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Details of motor rotation information transmit, temperature sensor information transmit, and receive
processing are as described below.

First, concerning motor rotation information transmit, as shown in “Figure 5-13 Motor rotation
information transmit”, there is the canSendTask01 function around Line 577 in MAIN.C. Only when the
motor is rotating, a message sent with CAN is created and the transmit function canSendData, which is a
CAN driver API, is invoked.

void canSendTask01(void)
if (gMotorStartFlag == MOTOR_START)
{

/* Calc Send Data */

calcCanSendData(CAN_MT_STATUS_ID, gCanSendBuf01); «—Creation of a transmit
/* Send Data */
canSendData(CAN_MT_STATUS_MSG_NO, 8, gCanSendBuf01); «—CAN transmit API

}
}

Figure 5-13 Motor rotation information transmit

Concerning temperature sensor information transmit, as shown in “Figure 5-14 Temperature sensor
information transmit”, there is the canSendTask02 function around Line 601 in MAIN.C. Only when a
request for temperature sensor information is made, a message sent with CAN is created and the transmit

function canSendData, which is a CAN driver API, is invoked.

void canSendTask02(void)
if (gTempMeasureFlag == TEMP_MEASURE_ON) /* Measure Enable */

/* Calc Send Data */

calcCanSendData(CAN_TEMP_INFO_ID, gCanSendBuf02); «—Creation of a transmit
/* Send Data */
canSendData(CAN_TEMP_INFO_MSG_NO, 8, gCanSendBuf02); «—CAN transmit API

}
}

Figure 5-14 Temperature sensor information transmit
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Concerning receive processing, as shown in “Figure 5-15 CAN receive processing”, there is the
canRecvTask function around Line 625 in MAIN.C. First, the receive function canRecvData, which is a

CAN driver API, is invoked by received 1D, and then only those with receiveData are processed.

void canRecvTask(void)

{

(omitted)

/* CAN Receive Data */
ret = canRecvData(1, &canlD, &dlc, recvData);

(omitted)

/* CAN Receive Data */
ret = canRecvData(2, &canlD, &dlc, recvData);

(omitted)

/* CAN Receive Data */
ret = canRecvData(3, &canlD, &dlc, recvData);

(omitted)

«—ID:0x0101 receive check

«—ID:0x0101 receive processing

«—ID:0x0102 receive check

«—ID:0x0102 receive processing

«—ID:0x0103 receive check

«—ID:0x0103 receive processing

Figure 5-15 CAN receive processing
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6 Appendix

6.1

Sample program folder/file configuration

ANO7-00180-3E

“Table 6-1 Sample program folder/file configuration” shows the folder/file configuration of the sample

program.

Table 6-1 Sample program folder/file configuration

Provision of the

File/folder name file Description
Single Monitor
bitpot_red_SampleProgram/bitpot_red_SampleProgram_md
bitpot_red_SampleProgram.prj o - Softune project file
bitpot_red_SampleProgram.wsp o - Softune work space file
bitpot_red_SampleProgram_md.prj - o Softune project file
bitpot_red_SampleProgram_md.wsp - o Softune work space file
flash_erase_sec.bin - o Flash erase program
flash_write.bin - o Flash write program
FshLdWrt.prc - o Flash execution program
template.dat o o Sofune configuration file
Debug
mon_38400.sup I o [ Monitor Debugger file
ABS
bitpot_red_SampleProgram.mhx o o Sample program hex file
bitpot_red_SampleProgram_md.mhx o o Sample program hex file
LST
OBJ
OPT
SRC
can_drv.c o o CAN driver source file
can_drv.h o o CAN driver header file
MAIN.C o o Main source file
MB91265.h o o Microcontroller header file
motor_drv.c o o Motor driver source file
motor_drv.h o o Motor driver header file
Start91265.asm o 0o Microcontroller start assembler file
UARTO.c o o UART source file
usr_def.h o o Common define header file
vectors.c o o Vector table source file
FR60
Debug
ABS
| FR60.mhx - o [ Monitor Debugger hex file
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