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The Phase3-Kit is a low-cost evaluation board
based on the Fujitsu 32-bit microcontroller MB91F267N

The MB91F267 microcontroller includes the following features:

128 KByte Flash Memory

4 KByte RAM

6 channel output compare

2x UART

1x C-CAN

SUM of products macro

Timer (PPG, PWC, FRT others)
5x DMA controller

External interrupts

Others

3
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The Phase3-Kit evaluation board includes the following features:

Microcontroller MB91F267N

1x UART-Transceiver (SUB-D9 connector)

1x high-speed CAN-Transceiver (SUB-D9 connector)
1x external watchdog MB3793-42

2x ‘User’-button

1x ‘Reset’-button, ‘Reset’-LED

All 64 pins routed to pin-header

On-board 5V voltage regulator, ‘Power’-LED
Battery-supply (external power supply possible)

4
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Phase3-Kit content

The Phase3-Kit contains
Phase3-Kit evaluation board
4x Battery Mignon AA
1 page introductional flyer
Mini CD with documentation and software examples

Introductional flyer Mjni CD Battery holder

ESD-box 4x Battery Mignon AA Phase3-Kit evaluation board
5
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Test It

Put the batteries into the battery holder (close JP5)

or GND

connect an optional external power supply

+6V ...+ 9V

Press the ,Reset‘- Button

The software starts automatically

The red LEDs will start flashing in clockwise rotation

6
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Test It

¥ Press the ,User‘-Button ,Intl’ to:
® increase speed during clockwise rotation
® decrease speed during counter-clockwise rotation
® change rotation direction (if speed is minimum)
Press the ,User‘-Button ,Int0* to:
® deacrease speed during clockwise rotation
® increase speed during counter-clockwise rotation
® change rotation direction (if speed is minimum)

INTO
INT1

7

Fujitsu Microelectronics Europe - www.emea.fujitsu.com All Rights Reserved.© Fujitsu Limited 2005




Test It

Gongratulations’,

You finished successfully the first test

In the following you will get more details about the Phase3-Kit
You will learn more about

The on-board features

How to program the flash

How to start your own application

8
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The Hardware

. CAN
Main-features & oM
3 GND
oo inininiien 7 CANH
'\QD 8 5 g
& o : [ Ext. Power
rg\p\ 8 . N> +6V .. +OV
(\?’%QJ 80 O v ]
aal : | *
_
UART e —
-
Use 1:1 cable for L
PC-connection =
LED ,Power*
LED ,Reset"
INT @
Keybutton ,INTO* ; =
Port P40 U3 Keybutton ,INT1'

Port P41

Keybutton ,RESET o
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The Hardware

The jumpers

JP5: Battery power

¢ Close the jumper to power the
X module by the battery pack

JP6: Mode selection

RUN: Set jumper to position 1-2 in
order to select the run-mode

PGM: Set jumper to position 2-3 in
order to select the program-mode

[

= o U
JP1: DTR-Reset I El TaEl s JP2: Ext. watchdog
Close the jumper to connect the DTR-Signal INT; pal B Close the jumper to enable the
to the microcontroller reset-pin. & g e external watchdog.

5] D e If the external watchdog is enabled
Some terminal-programs, e.g. Fujitsu‘'s Skwizard, < . then port P57 of the migrocontrolle’r
allow to reset the evaluation board by using the P .
DTR-Signal. has to retrigger the watchdog

frequently.

10
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The Hardware

The microcontroller pins

Pin Pin-name

On Phase3-Kit used by

Pin Pin-name

On Phase3--Kit used by

1 AVSS GND

2 ACC 100n ,C* Capacitor
3 ANO/P50 LED D5

4 AN1/P51 LED D6

5 AN2/P52 LED D7

6 AN3/P53 LED D8

7 AN4/P54 LED D9

8 ANS5/P55 LED D10

9 ANG6/P56 LED D11

10 AN7/P57 LED D12 (ext. watchdog trigger)
11 AN8/P44

12 AN9/P45

13 AN10/P46

14 NMIx

15 C

16 VSS GND

17 VCC +Vcce

18 POO/PPG1/INT4

19 PO1/PPG2

20 PO2/PPG3/INT5

21 PO3/TINO LED D14

22 PO4/ITIN1 LED D15

23 PO5/TIN2 LED D16

24 P0O6/TOT1 LED D17

25 PO7/TOT2

26 P10/SOTO UART (TXD)
27 P11/SINO UART (RXD)
28 P12/SCKO

29 P13/SOT1

30 P14/SIN1

31 P15/SCK1

32 P16/PPG5/INT6/RX0 CAN-Transceiver RX

Fujitsu Microelectronics Europe - www.emea.fujitsu.com
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The Hardware

The microcontroller pins (cont‘d)

Pin Pin-name On Phase3--Kit used by Pin Pin-name On Phase3--Kit used by
33 P17/PPG6 CAN-Transceiver TX 49 P37/PPG4 +VCC

34 P20/ADTG1/IC2 50 P36/PPG7/INT7

35 P21/ADTG2/IC3 51 INT Keybutton ,Reset'
36 P22/PWIO 52 P35/RTO5 LED D4

37 P23/DTTI 53 P34/RTO4

38 P24/CKI 54 P33/RTO3 LED D3

39 P25/1C0 55 P32/RTO2

40 P26/1C1 56 P31/RTO1 LED D2

41 P27 57 P30/RTOO

42 PG1/PPGO 58 P40/INTO Keybutton ,INTOt
43 MD2 Jumper JP6 59 P41/INT1 Keybutton ,INT1t
44 MD1 GND 60 P42/INT2

45 MDO GND 61 P43/INT3

46 X0 4MHz crystal 62 AVRH1

47 X1 4MHz crystal 63 AVRH2

48 VSS GND 64 AVCC +VCC

12
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The Hardware

Power Supervisor and watchdog MB3793-42
Generates reset-signal, if power goes below 4.2V

treset (yp) [MS] = 1300 x CTP [uF] = 130ms (with CTP = C8 = 100nF)

Watchdog feature can be enabled by jumper JP2
Use port P57 for retriggering by rising edge (connected to CK1 & CK2)

tretrigger (ypy = (1900 X CTW [UF] + 3 x CTP [UF]] / 2 = 160ms  (with CTW = C9 = 220nF)

twatchdogreset (typ) [MS] = 100 x CTP [UF] = 10ms

PDR5 P57
vee Voo
R2
U3 15k
MB3793-42
Voo 2
6
NE
/Reset —m= &
g ow 2 ol
& o 2 10KE 2
p— g{]ﬁmchdog
N o} I
1000F 220
D D GD G D
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The Software

The Phase3-Kit CD includes the following software packages
Softune Workbench (development platform for Fujitsu microcontroller)
MCU flash programmer tool
Utilities (SKwizard terminal, CAN Bitmixer, etc.)

Software examples for the Phase3-Kit

Additionally you can order the ,Fujitsu MICROS CD V3.6
Includes documentation & software for all Fujitsu microcontrollers
Please contact your local distributor

Please check our dedicated microcontroller web-site

www.fme.gsdc.de/gsdc.htm

for updates of the flash programmer tool, utilities and examples

for datasheets, hardwaremanuals, application notes, etc.
14
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The Software

Softune Workbench
Free of charge (only registration is required)
Windows based development platform for all 32-bit microcontrollers
Includes: Editor, C-Compiler, assembiler, linker and core simulator
Supports optional hardware emulator

Please fill in the registration-form and send it to
e micro_info@fme.fujitsu.com or FAX: ++49-(0)6103-690-122
» Receive your password by email

Requires ‘administration’ or ‘power user’ rights on the PC

Start installation
» Enter password and choose destination folder (e.g. C:\SoftuneFR)

15
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The Software

MCU flash programmer
Free of charge, no registration required
Windows based programming tool for all 32-bit Fujitsu microcontrollers
Uses PC serial port COMXx

Start installation

» Select custom installation and select “change...” in order to choose
the destination folder (e.g. C:\Softune\Utilities\FRprogrammer)

i FUJITSU FLASH MCU Programmer for FR - Insta x| & FUJITSU FLASH MCU Programmer for FR - Insta
Setup Type Custom Setup

Choose the setup type that best suits your needs, Select the program features you want installed.

Please select a setup type, Click on an izon in the list below to change how a feature is installed.

Feature Description
Program and data

 Complete

Al program featuires will be instaled. (Requires the most disk
space.)

= -[HELP

This feature requires 24KB on
wour hard drive.

Chilse which program features you waritgestalled and where they
B installed. Recommendled for advance¥Qusers,

Install to:
C\Program Files\FUIIMSUYFUIITSU FLASH MCU ProgrammeriFRY

ImstalshiEd

Irmstalstield

< Back I hext > | Help Space | < Back | Mext > I

Cancel |

16
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The Software

Some more tools are available....

SKwizard
Free of charge, no registration required
Windows based terminal program
Start installation
» choose destination folder (e.g. C:\Softune\Utilities\SKwizard)

Bitmixer
Free of charge, no registration required
Windows based program to easy CAN-settings of Fujitsu microcontrollers
Start installation
» choose destination folder (e.g. C:\Softune\Utilities\Bitmixer)

17
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The following examples are provided with the Phase3-Kit CD

Template ,Empty‘ project as base for the user-application

Examples Software examples which show the functionality of some
MCU blocks (e.g. UART, CAN etc.)

(Detailed program description can be found in each project’s ‘readme.txt’)

Start installation

» choose destination folder
(e.g. C:\Softune\sample\Smpl32\Phase3-Kit)

Remove jumper JP2 (watchdog) for all examples!

18
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Program Download

Start the Fujitsu MCU flash programmer
Select the target microcontroller (MB91F267)
Select the crystal frequency (4 MHz)

Choose the software example from the example\'ABS*-folder
(e.g. C:\SoftuneFR\smpl32\Phase3-Kit\standalone\abs\template.mhx)

& Microcontroller with Flash Memory Programime - O] x|
# Target Microcontroller IMEEEHFZE?
Start Address OEOODOH
# Crystal Frequency |4MH2 _—
End Address OFFFFFH

# Hex File Itemplate.mhx

—Cormmand to COk1

Flash Memor: Size 0Z20000H

Ciption
Eull Dperation(D+E+B+F) Set Ervironment | ﬂelpl
Download Erzse Blank Check
FR
Erogram & ey Eead & Compare {@n]a}¥; FUJITSU
W0T,L10=

19
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Program Download

Connect X1 to the PC's COM port
Set jumper JP6 to position ,PGM
Remove JP2

Connect power supply

Press ,Reset’ COMLO;
Start ,Full operation’ Use 1:1 cable for

PC-connection

JP6: Mode selection

PGM: Set jumper to position 2-3 in
order to select the program-mode

£ Microcontroller with Flash Memory Programmer

=101

Target Microcontraller IMEIEI'IFZE?
Stan Address OEQDOOH
Crystal Frequency |4MH2
End Address 0FFFFFH
Hex Fil ternplate.mhx
Fxrie | Flash Memary Size | 0200004

~Command ta CO1

Option
Eull Operation(D+E+B+F) .) ( SetEnvionment | Help |
Dovrload | e | | BeokGrect |
Bragram & ety | Beac & Compare | Capy | FUﬁTSU
Vil L10a

Fujitsu Microelectronics Europe - www.emea.fujitsu.com

minonlm  JP2: Watchdog

Do not set!

20
All Rights Reserved.© Fujitsu Limited 2005



Program Download

Close the MCU flash programmer \

Power off the board e, VT aichdog
Set jumper JP6 to position ,RUN‘

Power on the board
Press ,Reset’

COM port —h=-
Use 1:1 cable for ( i .
PC-connection

JP6: Mode selection

RUN: Set jumper to position 1-2 in
order to select the run-mode

& Microcontroller with Flash Memory Programmer

Target Microcontroller IMBS1 F2B7?

Start Address DE0O00H Keybutton RES ET‘
Crystal Frequency |4MH2 !
End Address IFFFFFH
Hex File Itemplate.mhx

Flash kMemory Size 020000H

~Command ta CORI ;
[ Opfien Close the flash programmer
Eull Operation(D+E+B+F) | Set Emvironment | Help |
Download | Erase | Blank Check |
o2
Bragrarm & ety | EBead & Campare | Capy | FU]ITSU
WO1,L10=

21
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New Project

In order to start a new user-project use the template project
This project includes the startup code, header files and vector table

Copy the folder ‘Template’ within the example-folder

Rename ‘Copy of Template’ into ‘my_application’

FAC:\Softune6t'smpl32'Phase3-Kit'Copy of Template
File Edit Wiew Favorites Tools Help

smBack * = - | ‘@ Search

LY Folders ®| B 2 X w | Ed>

Address | ¢ \softunes\smpl3zyPhases-KitCopy of Termplate

b Template
=0 Utility

\ & 01 STANDALONE

Fujitsu Microelectronics Europe - www.emea.fujitsu.com

Folders Mame ¢ Size | Type
=23 Softunes CAMONDEBUG File Folder
1 BN [asrc File Falder
G b 1STANDALOME File Folder
readme. xt 2 kKB Text Document
BQsample L YE s IKE DAT File
2] Termplate.pri IKBE PRIFile
""" Template.wsp 1KB WSP File

22
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New Project

Enter ‘my_application’-folder

Rename ‘template.prj‘ into ‘my_application.prj’
Rename ‘template.wsp* into ‘my_application.wsp’

Edit 'my_application.prj’

rename ‘template’ -> ‘my_application’

Edit ‘my_application.wsp’

rename ‘template’ -> ‘my_application’

& Template.prj - Notepad

File Edit Format Help

[version]
DLLVer=02. 5006, 00.2
PRIver=1L

[PRIKIND]
mode=1

[CPUTvPE]
Cpuserise=9ll

[DirInfo]

PRI=C :hwsoftunegismpl3izhpPhases-K R Templatey,
[MEMBER-MONDEEUG]

FO=5

Fl=0 m 1 MONDEBUGHQES Template. abs

F2=1 ¢ 1 SRCwwecto

Fujitsu Microelectronics Europe - www.emea.fujitsu.com

& Template.wsp - Notepad
Eile Edit Format Help

=Template. prij
ACtivEPri=Template. prij

[SubPrN-Template. pri]
Count=0

[Debstate]
Autosave=1l
Exec=0]

AutoLoad=1

[DirInfo]
wsP=Chwsoftunedhsmpl3zhPhases-kiqf Template®,
23
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New Project

W Start Softune Workbench and open your project

=2 S0FTUNE Workbench

File Edit Wew Project Debug  Setup  Window  Help

| | -

tew. i o] [ 2= [ 2 5
CIpEM, .\ Chrl+0

Cose .!. -

Dpen Workspace. ..

Close Warkspace

SEVEL.. Zhrl+5
Save Bs...
Save Al

Primt., ..

Recent Texk File
Recent Workspace File

Exit

File narmne: Im_l,l_applicatinn.wsp

Filez af ype: IWnrkspace Filel* wzp]

24

Fujitsu Microelectronics Europe - www.emea.fujitsu.com All Rights Reserved.© Fujitsu Limited 2005



New Project

Write your application code
Start.asm : Startup code
Vector.c : Vector table
Main.c : Your application

SOFTUNE Workbench application - [MAIN.C *] x|
=l File Edit View Project Debug Setup FLASH Memory Window Help =& =]
o= = = = e o L e e i wleelo] Bl o] 2|E[E]E]| [ wcin 0w ;I\
t ‘ ‘ . . ‘ ‘ ‘ ‘ |
21|int i,p, loopent;

char data;
const char help[60] = “8123456789ABCFEHI JKLHNOPQRSTUULRYZ " ;

=8 Workspace'My_application'
- My_application.abs - "My_ay
=3 Source Files
can.c

rt91200.asm
UARTO.C

-8 wectors.c 28
(3 Include Files 29|PDRS = 0x01;
D) readme. bt 30(DDR5 = BxFF;

32|/* initialize UART3 and UARTE =/
32|UARTAiNit(115206,8,08,1); 7+ Init UART 115K2 8M1 =/

id main(uvoid)

35(/* send string to UARTE output =/
36|UARTBputS(“"**= UARTA Test 115K2, 8M1 =xx");
37|UARTBputch(Bx8D); // CR
38|UARTBpUtCh{BXOAY; // LF

L48|/* send const buffer help[] to UARTO output =/
41| for{i=@;i<34;i++) UARTBputch(help[i]);

42 |UARTBputch(Bx@D); // CR

43 |UARTBputch({BxBA); // LF

44 (UARTBputch{BxBD); // CR

U5 (UARTBputch(BxBA); // LF

u9|yhile (1) /=*=UART B is echoedx/
LI

51 data=UARToAgetch(); /% get char =/
52 UARTBputch(data); f* send char =/
53 if (data--13) /= check if <{Enter> used, insert neuwline =/
_'l_I

< | I | | 7]
Bal T
I_SI_\I_NI_ZI_VI_E‘

meotFzer | [ [ [
25
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New Project

Compile & build your project

Generates the MHX-file, which can be programmed to the flash
Compile Make Build

g= SOFTUNE Workbench - My_application - [MAL 'L ] ~15] %]
] Eile Edit View Project Debug Setup FLASH Memory i =13x|

Dlslel 2 [l oI-] &lalalsl 1o o _Iilﬁlél [ 1 1 SE P ST 5

2~ ﬂ wiorkspace'My_application' 2[1 £ ‘;I
=B mMy_application.abs - "My_ag 21|int i,p, loopent;
=23 Source Files 22 |char data;
23 |const char help[68] = "0123456789ABCFGHIJKLMNOPQRSTUUWKYZ" ;
24
25

) Starta1200.zem 26 |void main{void)

UARTO.C 27|¢
vectars.c 28
- Include Files 29 |PDRS = Bx81;

readme.tet 38|DDRS = BxFF;
L2l

Depencencies 32|/% initialize UART3 and UARTE */

Debug 33|UARTOinit{115200,8,0,1); /% Init UART 115K2 8M1 =/
I

35|/* send string to UARTA output =/

36 [UARTBputS("*=+ UARTE Test 115K2, 8N1 =xx");
37 |UARTBputch{@x0D); 7/ CR

38 |UARTBputch{@zobA); 7/ LF

48| /* send const buffer help[] to UART® output x/
41| for{i=0;i<34;i++) UARTOputch(help[i]);

42 |UARTBputch{@x0D); 7/ CR

43 |UARTBputch{BxBA); 7/ LF

|
531
.prj - Debug i
UARTO.c
MNow linking...
IC:\Projects\Phase3-Kit\Software\My_application\Debug\dBS\My_application.abs
INow starting load module converter...
hase3-Kit\Software\My_applicationiDebuglABS\My_application.mh:

No Error.

MBI1F267

26
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New Project

You have finished your first project

27
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Further Steps

In order to learn more about Fujitsu’s microcontrollers

See our application notes
e http://www.fme.gsdc.de/macrofam/applica0.htm
See our software examples
 www.fme.gsdc.de/products/samples.htm

Contact your local distributor ...

for individually support

to order the latest “Fujitsu Micros CD” containing all information
regarding Fujitsu’s 8-bit, 16-bit and 32-bit microcontroller

28
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FR Lineup

MB91350
Flash 1291302
ROMless

MB91265
Flash
MB91260
Flash

FR30/50

: development : I planned

V1.132bit_lineup Fujitsu Microelectronics Europe - www.emea.fujitsu.com All Rights Reserved.© Fuijitsu Limited 2005




Benelux P,
- EBV '
- GLYN
- Rutronik
UK & Ireland Nordic
-EBV - EBV
- ATeG, GD-Technik - Rutronik
- GLYN
- Rutronik
East Europe
\ - EBV
Fr ance J - AteG, I_neltek
oy . - Rutronik
- PNE A
_ - Rutronik Germany/Austria/
In alphabetical order: Switzerland
www.anatec.ch - EE\\(/N
Wik o : - AteG (Ineltek & Anatec)
4 ' Spain/Portugal - LT
www.glyn.com _EBV
vvvvvv.lneltek.d_e_ - Sagitron Ital
www.malpassi.it - ATeG, Anatronic 2L
www.melchioni.it - Rutronik -EBV
www.pne.fr mz:;gg;l
www.rutronik.com - Rutronik

WWW.Sagitron.es
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http://www.ebv.com/
http://www.gd-technik.com/
http://www.glyn.com/
http://www.ineltek.de/
http://www.malpassi.it/
http://www.melchioni.it/
http://www.pne.fr/
http://www.rutronik.com/
http://www.sagitron.es/

Fujitsu Microelectronics Europe

Germany (Headquarters)

Pittlerstrasse 47, D-63225 Langen

Tel: (0 61 03) 69 00, Fax: (0 61 03) 69 01 22
France

105 rue Jules Guesde, F-92300 Levallois Perret

Tel: (01) 55 21 00 40, Fax: (01) 5521 00 41
Italy

Palazzo Pitagora — Milano 3 City, Via Ludovico il Moro 4B,
1-20080 Basiglio, Milano

Tel: (02) 90 45 02 1, Fax: (02) 90 75 00 87

United Kingdom
Network House, Norreys Drive, Maidenhead, Berkshire SL6 4FJ
Tel: (01628) 50 46 00, Fax: (01628) 50 46 66

World-Wide-Web (Internet)
www.fme.gsdc.de/gsdc.htm
www.emea.fujitsu.com
Contact: micro_info@fme.fujitsu.com
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Fujitsu Microelectronics Europe

¥ ‘Phase3-Kit’-CD Link-List

® Software

» Softune Workbench
MCU flash programmer
SKwizard
Bitmixer
Software examples

® Documents

e Schematic ‘Phase3-Kit’
Data sheet MB91F265 Series
Correction of data sheet
Hardware manual MB91F265 Series
Correction of hardware manual
Watchdog MB3793-42
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