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Of) Warranty and Disclaimer

The use of the deliverables (e.g. software, application examples, target boards, evaluation boards, starter kits, schematics,
engineering samples of IC’s etc.) is subject to the conditions of Fujitsu Semiconductor Europe GmbH ("FSEU") as set out in (i)
the terms of the License Agreement and/or the Sale and Purchase Agreement under which agreements the Product has been
delivered, (ii) the technical descriptions and (iii) all accompanying written materials.

Please note that the deliverables are intended for and must only be used for reference in an evaluation laboratory environment.

The software deliverables are provided on an as-is basis without charge and are subject to alterations. It is the user’s obligation
to fully test the software in its environment and to ensure proper functionality, qualification and compliance with component
specifications.

Regarding hardware deliverables, FSEU warrants that they will be free from defects in material and workmanship under use and
service as specified in the accompanying written materials for a duration of 1 year from the date of receipt by the customer.

Should a hardware deliverable turn out to be defect, FSEU’s entire liability and the customer’s exclusive remedy shall be, at
FSEU’s sole discretion, either return of the purchase price and the license fee, or replacement of the hardware deliverable or
parts thereof, if the deliverable is returned to FSEU in original packing and without further defects resulting from the customer’s
use or the transport. However, this warranty is excluded if the defect has resulted from an accident not attributable to FSEU, or
abuse or misapplication attributable to the customer or any other third party not relating to FSEU or to unauthorised decompiling
and/or reverse engineering and/or disassembling.

FSEU does not warrant that the deliverables do not infringe any third party intellectual property right (IPR). In the event that the
deliverables infringe a third party IPR it is the sole responsibility of the customer to obtain necessary licenses to continue the
usage of the deliverable.

In the event the software deliverables include the use of open source components, the provisions of the governing open source
license agreement shall apply with respect to such software deliverables.

To the maximum extent permitted by applicable law FSEU disclaims all other warranties, whether express or implied, in
particular, but not limited to, warranties of merchantability and fitness for a particular purpose for which the deliverables are not
designated.

To the maximum extent permitted by applicable law, FSEU’s liability is restricted to intention and gross negligence. FSEU is not
liable for consequential damages.

Should one of the above stipulations be or become invalid and/or unenforceable, the remaining stipulations shall stay in full
effect.

The contents of this document are subject to change without a prior notice, thus contact FSEU about the latest one.
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Note:

For viewing PDFs on this CDROM / softwarepackage "PDF XChange
Viewer" is included. PDF XChange is used as PDF viewer to support
hyperlinks to content located at CDROM or this softwarepackage.

PDF XChange Viewer is free of charge and can be downloaded at the
website of the manufacturer "Tracker Software":

http://www.tracker-software.com/product/pdf-xchange-viewer

Fujitsu Semiconductor Europe (FSEU) is NOT selling or reselling PDF
XChange. Please directly contact the manufacturer:
http://www.tracker-software.com
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CD Contents

m Software (Installation)
® FLASHUSB DIRECT Programmer (utilities\programmer_usb\setup.exe)
® FLASH Serial Programmer (utilities\programmer_uart\setup.exe)
® SerialPortViewerAndTerminal (utilities\serial_port_viewer\setup.exe)
® Fujitsu OpenOCD Starter (GUI) (utilities\openocd_starter\setup.exe)
® Fujitsu USB Wizard download via http://emea.fujitsu.com/fm3

¥ Documents
® Schematic: ‘SK-FM3-48PMC-USBSTICK’
User Guide: ‘SK-FM3-48PMC-USBSTICK’
Data Sheet: MB9A310K Series
Manual: Peripheral Manual
Manual: Technical Reference Manual
Manual: Flash Programming Manual
Application Note: Virtual Com Port; Example Files: Virtual Com Port
Application Note: FSEU USB Host
Application Note: FujitsuUsbLib (PC)
Application Note: FSEU Embedded USB Device Library
Application Note: OpenOCD GUI| Frontend
Application Note: USB Host Mass Storage Bootloader; Example Files: Firmware
Doxygen Documentation USB
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CD Contents (continued)

Examples

Host / Device switchable: Host: Mass Storage, Keyboard, Mouse; Device: LibUSB
sk-fm3-48pmc-usbstick usb device libusb communication-v12 Driver / Win-Exe / Firmware

Host / Device switchable: Host: Mass Storage, Keyboard, Mouse; Device: Virtual Com Port
sk-fm3-48pmc-usbstick _usb device virtual com_ port-v12 Driver / Firmware

Host / Device switchable: Host: Mass Storage, Keyboard, Mouse; Device: HID communication
sk-fm3-48pmc-usbstick usb device hid communication-v12 Win-Exe / Firmware

USB Host Mass Storage Bootloader:
sk-fm3-48pmc-usbstick usb host massstorage bootloader-v10 Firmware

Compiled code can be found in subfolder example\lAR\output\release\exe
Please copy examples folder on CD to harddrive before using them!

Click here to start installation of contents from CD to hard drive

default flashed —1—1

Have a look for the latest version: http://emea.fujitsu.com/fm3

5
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http://emea.fujitsu.com/fm3�

& CD Contents (continued)

Download the latest version from the following website

http://emea.fujitsu.com/fm3

Direct Tool URL.:
http://mcu.emea.fujitsu.com/mcu tool/detail/SK-FM3-48PMC-USBSTICK.htm
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Overview

B Introduction

About the SK-FM3-48PMC-USBSTICK
Requirements

The hardware

Installation of Serial Port Viewer & Terminal

Installation of USB drivers

H Try yourself

MCU Programming via USB

USB Host and Device

Debugging

IAR-Embedded Workbench

Keil yVision

Create Own USB Applications using Fujitsu USB Wizard

B Contacts

Fujitsu Semiconductor Europe - http://emea.fujitsu.com/microelectronics
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About the SK-FM3-48PMC-USBSTICK

The SK-FM3-48PMC-USBSTICK includes a low-cost evaluation
board
based on the Fujitsu FM3 microcontroller MB9A310k Series

The MB9A310K Series includes the following features:
Up to 128 KByte Flash Memory
Up to 16 KByte RAM
Up to 4 LIN-USART-IC interfaces
USB-Host/-Device interface
Timers (ICUs, OCUs, PPGs, others)
Up to three 12 bit ADC
External interrupts
Low Power Mode
DMA Controller (8 channels)
Quadrature Position/Revolution Counter

8
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About the SK-FM3-48PMC-USBSTICK

Features of the SK-FM3-48PMC-USBSTICK board:

Microcontroller MBO9AF312K

1x USB to serial converter (Type-B connector)
JTAG integrated

1x USB-MiniHost (Type-A connector)

1x USB-Device (Type-B connector)

Optional USB On-The-Go (assembly option for USB Mini connector)
3x LED controlled with PWM

1x ‘User’-button

1x ‘Reset’-button

All 48 pins routed to pin-header

Power supply via USB

Voltage filter for ADC

Light sensor

9
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Embedded Development & MCU Flash Programming
Windows 2000 , Windows XP or Windows7
Administrator Rights
For some applications .NET Framework 2.0 and higher is required

PC Frontend Development
Microsoft Visual C# Express
Microsoft .NET Framework 2.0 and higher

Virtual Com Port Example
Windows 2000,XP, Vista or Windows 7 (32-bit)
Mac OS X or Linux

HID Communication Example
Windows 2000,XP, Vista or Windows 7 (32- and 64-bit)
Microsoft .NET Framework 3.5 and higher

10
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The Hardware

Top side
Run/Prog Switch FM3 MB9AF312K RGB LED . JTAG USB
USB-Connector To switch between Usg ~ Series MCU Light Sensor (X5)
(X6) programming mode and  MB9AF312K 4MHz Oszillatoy
run mode Debug

USB A/B conector

o ] i, ._._-_-_._._a_______ 2
ul© .9.9-—?—5?;9"9"' o L ET
m:\___l :él_ Jﬂ: i "512&”.%5’

4

_| JTAG
Chip

\ Pin Headers for UART

Pin Headers Voltage Regulator

. User Button .
Connect free MCU Pins  For internal 3,3V Pin Headers for JTAG
with own peripherals Reset button
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& The Hardware

» The microcontroller pins

Pin-name

Pin-Function on
SK-FM-100PMC

Pin-name

Pin-Function on
SK-FM-100PMC

1 vee vee 13 c N.C.

2 P50/ INTOO_O/AINO_2/ SIN3_1 14 vee vee

3 P51/INTO1_0/BINO_2/SOT3_1 15 P46/ X0A 32KHz Crystal
4 P52/INT02_0/ZINO_2/SCK3_1 16 P47/ X1A 32KHz Crystal
5 P39/DTTIOX_0/ADTG._2 17 INITX Reset

. P3AIRT000_OITIOA_I(_)__21IRTCCO_ZISUBOU R RGE LED .8 P49/ TIOB0.0

7 P3B/RTO01_0/TIOA1 1 19 P4A/ TIOB1_0

8 P3C /RTO02_0 /TIOA2_1 G-RGB LED 20 PEO/ MD1

9 P3D/ RTO03_0/ TIOA3_1 21 MDO Ruﬁ‘ﬁi e
10 P3E/ RTO04_0/ TIOA4_1 B-RGB LED 22 Fe2 4AMHz Crystal
11 P3F/ RTO05_0/ TIOAS_1 23 FEs 4MHz Crystal
12 vss GND 24 vss GND

Fujitsu Semiconductor Europe - http://emea.fujitsu.com/microelectronics

12

All Rights Reserved.© Fujitsu Limited 2012



The Hardware

» The microcontroller pins (continued)

Pin-Function on
SK-FM-100PMC

Pin-Function on
SK-FM-100PMC

Pin-name Pin-name

25 P10/ ANOO F°t°’es(')§t°' LDR 37 P00/ TRSTX TRSTX
P11/ ANO1/SIN1_1 /INT02_1/ FRCKO_2/
26 1C02_ 0/ WKUP1 USB Overcurrent 38 P01 /TCK/ SWCLK TCK
27 P12/ AN0O2/ SOT1_1/1C00_2 USB HOST Pull- 39 P02 /TDI DI
- = Down
28 | P13/ ANO3/SCK1_1/1C01_2/ RTCCO_1/ USB VBUS EN 40 P03 / TMS / SWDIO ™S
SUBOUT 1

29 P14/ AN0O4/ SINO_1/ INT03_1/1C02_2 41 P04 /TDO /SWO TDO
POF/ NMIX / CROUT_1 / RTCCO_0 SW2

30 P15/ ANO5/ SOTO_1/ IC03_2 USB ID 42 JSUBOUT 0/ WKUPG oz
P61/ SOT5_0 / TIOB2_2 / UHCONX

31 AvcC vce 43 IDTTIOX 2 UHCONX

5 AVRH vee 44 | P6OISING_O/TIOA2 2 /INT15_1/1C00_0/ | ot vmus INT

WKUP3

33 AVSS GND 45 USBVCC vce

34 P23/ ANO6/ SCKO_0/ TIOA7 1 46 P80/ UDMO UDMO

35 P22 / ANO7 / SOT0_0 / TIOB7_1 UARTO (TXD) 47 P81 /UDPO UDPO

36 P21/ SINO_0 / INTO6_1 / WKUP2 UARTO (RXD) 48 Vss GND

13
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The Hardware

The jumpers (bottom side)

JP12: USB Overcurrent JP10: USB BUS Enable JP7: USB ID-Pin

JP6: Light Sensor

Default:Closed

JP1-JP2: JTAGPWR

Default:Closed

4 L 1150 oy
R = I_'..EI_-E.;.LI]L._ n
AR =" {21 2. £

—

JP4, JP5, JP8: RGB LEDs

Default:Closed

JP3: Use SW1

Default:Closed

Fujitsu Semiconductor Europe - http://emea.fujitsu.com/microelectronics
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JP13: USB Host Low

Default:closed

JP14-JP15: Use 32KHz
Quartz JP11: AVRH Enable

Default:Open

Default:Closed

JP9: USB BUS low/high

Default:2-3
14
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Of) The Hardware

* The Jumpers

Function Default
JP1 JTAGPWR Closed
JP2 JTAGPWR Closed
JP3 Use SW1 Closed
JP4 RGB LEDs Closed
JP5 RGB LEDs Closed
JP6 Light sensor Closed
JP7 USB ID Pin Closed
JP8 RGB LEDs Closed
JP9 USB BUS low/high 2-3
JP10 USB BUS enable Closed
JP11 AVRH Enable Closed
JP12 USB Overcurrent Closed
JP13 USB Host Closed
JP14 Use 32KHz Crystal Open
JP15 Use 32KHz Crystal Open
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& The Hardware

3.3 User RGB LED (LD1, LDZ, LD3)

Az visual output interface three RGB LEDs are placed on the evaluation board. They can be
driven via port pin P3A (port 3, bit 10), P3C (port 3, bit 12) and P3E (port 3, bit 14). The used N ote:

Have also a look into the tools user
guide to have detailed information
about hardware components and
how to use it.

Figure 3-4: User RGB\LED

331 User LED Routines " o > User Guide SK-FM3-48PMC-USBSTICK

The user LED roufines need the include file\boardf Before the user LED can be used, the
Board_Init() mustbe executed This is normatly called in main.c.

The LEDs can be dimmed of ysed\as normal GPIO. This can be set in led.h with:
|Fc’efine Liji;k\:}ymf 1 / -

After the nifializatiop, foliowing functions are available from source code:

Figure 3-5: How to use the user RGB LEDs

16
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& MCU Programming via USB

Step 1
Insert the CD ROM

Switch SW3 to Prog Mode

h_":'fo e e
Step 2
Connect the evaluation board
to the PC

17
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Of) MCU Programming via USB

Found New Hardware Wizard

Step 3

The hardware wizard will be
opened.

Select "No, not this time" and
click "Next"

Welcome to the Found New
Hardware Wizard
Windows will search for cunent and updated zoftware by

looking oh your computer, on the hardware installation CD, or on
the Windows Update Web site [with pour permission].

Bead our privacy policy

Can ‘Windows connect to Windows pdate to search for
software?

7 Yes, this time anly

ime | connect a device

Click Mext to continue.

< Back I Hext >\I Cancel

N\ Zz

S —

Found New Hardware Wizard

Select "Install the software
automatically
(Recommended)" and click
"Next"

Thiz wizard helps you install software for:

USE Port

Z:-) If your hardware came with an installation CD
<42 or Hoppy disk, inzert it now.

What da you want the wizard to do?

—

are autornatically [P ecommendsd

£ Install frorm 2 Ne or Specie ooaton edvanced)

Click Mest to continue,
_—

< Back ‘ Hewt » D Cancel I

~. s

18
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Or) MCU Programming via USB

Hardware Installation

' lj The zoftware you are installing for thiz hardware:
.

Step 3 (continued)

While asking for Windows
Logo certification, click
"CO ntl nue Anyway" haz not pazzed Windows Loga testing ta verify itz campatibility

with windows =P, [Tell me why this testing iz important. |

LUSE Part

Continuing your installation of thiz software may impainr
or destabilize the comect operation of your spstem
either immediately or in the future. Microzoft strongly
recommends that you stop thiz installation now and
contact the hardware vendor for software that has
passed Windows Logo testing.

The driver installation was
Continue Anyway | "Tﬁ'F‘"I'Hé'iéiié’t’i’é’r’i"";'
successful.

Found New Hardware Wizard

Completing the Found New
. Hardware Wizard
Ste p 4 The wizard has finizhed instaling the software for:
3 LISE Port

Click finish

Click Finish to close the wizard.

19
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Of) MCU Programming via USB

Step 5
Find the virtual com port 72 B )

number via the device Mede. Toiel b bores
manager. It can be found in el

the "System" Control Panel.
Taskbar and  User Accounts

Start Menu

System Properties ﬂ il

SeIeCt the "Hardware" and System Restore | Automatig#Pdates Remate
CliCk at "DeVice Manager" General | Cormputer Mame Advanced

— Dievice Manager
‘*‘i The Device Manager lists all the hardware devices installed

oh yaur computer. | se the Device Manager to change the
properties of any device.

. Device Manager )

Diriver Signing lets you make sure that installed divers are
compatible with Windows, “Windows Update lets you zet up
how Wwindows connects to Windows Update for drivers.

Diriveer Signing Wwindows Lpdate

i~ Hardware Profiles

Hardware profiles provide a way for pou to set up and store
different hardware configurations.

Hardware Profiles |

ak | Cancel | Spply |

20
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& MCU Programming via USB

i -
Step 5 (continued) s Devics =101]

File  Action Wiew Help

Open the tree "Ports (COM & -0 EFre 2D Al =na
LPT" by clicking on the "+". =t .FMEDSEIS

_.é Computer
! age Disk drives
é Display adapters

Look for the "USB Port" entry. b DVDJCD-ROM drives
. o - Floppy disk controllers
In this case it is com port 4 ‘% e e
ﬁ Hurman Interface Devices
(-4 IDE ATAJATAPT controllers
i -E& Jungo
- ------ @ Kevboards
y Mice and other pointing devices
- % Monitors
= [+]-E& Metwork adapters
g Ports (COM & LPT)
e ny‘ Cu:ummunu:atu:uns Port (COM1)
- jons Port (COMZ)

I ﬂ. F‘ru:u:essu:urs
-, Sound, video and game conkrallers
§ System devices

\> Unkncwn
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& MCU Programming via USB

InstallShield Wizard x|

Step 5

Start the installation
(utilities\ programmer_usb\setup.exe)

Welcome to the InstallShield Wizard for
FUJITSU USE DIRECT Programmer

The InztallS higld® \Wizard will install FUJITSU USE
DIRECT Programmer on your computer. To continue, click

USB DIRECT Programmer e
Click "Next"
Cancel |
x
Choose Destination Location %

Select folder where Setup will install files.

Tainstall ta this folder, click Mest. Ta install to a different falder, chick Browse and select
anather folder.

Choose a optional installation
directory and click "Next"

Setup will install FUJITSU USE DIRECT Programmmer it the fallowing falder.

C:A . AFujitsu\FLUITS U USE DIRECT Programmer Browsze... |

Iristall5 hield

" Destination Faolder

Cancel I

22
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& MCU Programming via USB

InstallShield Wizard

Step 5 (continued)

The USB DIRECT
Programmer was now
succesfull installed.

InstallShield Wizard Complete

Setup has finished instaling FUJITSU USE DIRECT
Programmer on pour computer.

< Back Finish Cancel

Step 6 i
~SELECT FLASH INFORMATION——
Target MCU IMBBAF31 2K j Start Addr End Addr Size
Start the USB DIRECT B | 00000000H | 0001FFFFH ‘ 00020000H
P f St I’t M HexcFile [skfm3-48pmcusbstick_usb_ M | oor00000H | oo100001H | 0000000ZH
Og a € 0 a enu com [1-255) |4 | z00co0ooH | z00c7FFFH | oooosooo
rc d to COM4 | | ‘
Eull Operation[D+E+B+P) Set Environment | Help |
Check SUM | Version Info |
Download Erase Blank Check
. LUSB pirecT
Brogram & Verify | Bead & Compare Copy programmer

23
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Of) MCU Programming via USB

Step 7
p [@]FLASH USB DIRECT Programmer 5|
Choose Target MCU Y [ S A et @m |

a
| oooooooor | oooiFFFFH | vovzoooon

Enter the com port number——

Isk—fm}dﬁpmn—ushstick_us

|4|—

Full Operation[D+E+B+F) | Set Environment | Help |

00100000H 00100001H 00000002H

Z200C0000H Z00C7FFFH 00008000H

Check SUM | Version Info |
. . Download | Erase Blank Check |
Open the firmware file USB omeer
. Program & ¥erify | | Read & Compare Copy: | programmer
* Located in:
Examples\
sk-fm3-48pmc-usbstick_usb_device hid_communication\
Example\IAR\OUtPUt\release\exe I2) sk-fm3-48prmc-usbstick_ush_host_d
. - |2 example
Choose here 5 IaR
sk-fm3-48pmc-usbstick_usb_device hid_communication.srec 33”[‘8'1:;8 =
(S -c] -
= 2x|
Lok i I ) exe ﬂ = EF Ed-

Esk—Fm3-48pmc-usbstick_usb_device_hid_communication.srec

File name; | Open I
Files of type: IS format files [ mhe srec;” crv;” ahw) j Catcel |

A

24
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Of) MCU Programming via USB

Step 7 (continued)
[MFLASH USE DIRECT Programmer ==
Click at "Full Operation" e oo [ N e e |

Target MCU
| D000000OH | 0DO1FFFFH | DoozooooH

Hex File I5k—fm3—4ﬂpmc—ushslick_ush_ Open
00100000H 00100001H 00000002H

Qﬂ-?ﬁﬁ] 4 200C0000H 200C7FFFH 0000§000H

—CnmrNM ‘ ‘ ‘

Full Operation[D+E+B+P) | Set Environment | Help
Check SUM | Yersion Info |
Download | Erase Blank Check |

Brogram & Verify | Bead & Compare programmer

Copy

| ‘ USB pirecT

Reset the MCU and click at

IIO K" EI

i Please reset the microcontroller on userboard.
Then push Ok button,

The firmware was
programmed.

\!1) It ended narmally completely

25
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& MCU Programming via USB

Step 8

Switch SW3 to RUN

S 39

108 B B
.l| oo e @80 [
i3 - N
PROG = oo L u 1 1
L

= [+

.
@

Press the reset button

ne

e ’LO
LIPS B o

26

Fujitsu Semiconductor Europe - http://emea.fujitsu.com/microelectronics All Rights Reserved.© Fujitsu Limited 2012



Installation of Serial Port Viewer

. 'l.,ZL Setup - Serial Port Yiewer & Terminal o [ o3
Start Installation EEEIEEnee
Serial Port Viewer & Terminal _ b e g iewer
(Utl | ItIeS\Se ra |—p0rt—VIewe r\Setu p ) exe) r This wil install Serial Port Viewer & Terminal 3.9 on your
Serial Com Port oML
“iewer & Terminal Itis tr_ec_nmmem:led that you cloze all other applications before
continuing.

C I i C k " N eXt" Click Mext to continue, or Cancel to exit Setup

[oe]
FUJITSU

Cancel

15! Setup - Serial Port Yiewer & Terminal

Licenze Agreement
Please read the fallowing impartant information befare continuing.

Read and accept the — _
d iSCI ai m e r a n d CI iCk " N eXt“ agreement before continuing with the: installation.

Warranty and Disclaimer :|

The use of the deliverables (e.g. software, application examples,
evaluation boards, starter kits, schematics,j

< Back (Iﬂaxlﬁl Cancel
—

N
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Installation of Serial Port Viewer

iiﬂzl Setup - Serial Port Yiewer & Terminal =101 x|

5elect Destination Location
“wihere should Senial Port Viewer & Terminal be installed? SallCorFar
prtomyn iy

Choose a optional installation
directory and click "Next"

_;_J Setup will install Serial Port Yiewer & Terminal into the following folder.

To continue, click Mext. If you would like to select a different folder, click Browse.

Browsze

nductor Europes

At least 0.9 MB of free disk space is required.

< Back ‘ Next > wl Cancel |

~. s

{5 Setup - Serial Port Yiewer & Terminal =101 x|

Select Additional Tasks
“wihich additional tasks should be performed?

Select the additional tasks you would like Setup to perform while installing Serial Port
Wigwer & Terminal, then click Mext.
Additional icons:

[

[~ Create a Quick Launch icon

Click "Next"

< Back 1| ﬂexbjl Cancel
—
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Installation of Serial Port Viewer

]ioﬂl Setup - Serial Port Yiewer & Terminal ol

Ready to Install

Setup iz now ready to begin installing Senal Port Viewer & Terminal on wour
Computer bl

I H k n I I I n Click Install to continue with the installation, or click Back if you want to review or
I C n S a change any settings

Destination location: ;I
C:\Program Files\Fuijitzu Semiconductor Europe

Start Menu folder:
Senial Port Yiewer & Teminal

o o
3 Cancel |

—

¢ Back

15! Setup - Serial Port Viewer & Terminal =1o x|

Completing the Serial Port Viewer
& Terminal Setup Wizard
W,

Setup has finished installing Seral Port Yiewer & Terminal on

CI iCk n Fi n iSh" a nd the Seri aI az:\fi;'a?_?er:nif:l’t {lﬁ;ri;:s?;?lgléhiacr.olza application may be launched by selecting
Port Viewer & Terminal will be
opened.

Click Finizh to exit Setup.

¥ Launch Serial Port Viewer T emminat

[o0)
FUJITSU

_—u
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Installation of Serial Port Viewer

The Serial Port Viewer &
Terminal can be found as tray
icon. Via right-click, the

terminal for the specific com B
port can be opened.

Fujitsu Semiconductor Europe - http://emea.fujitsu.com/microelectronics

Exit bl
3

Run ak skartup

Communications Port (COM1L)

unications Port {COME) =

B [<]

B coms

1. Select Baud rate (Default
baudrate in examples is: 115200)

2. Click red blinking "Disconnected"
button to connect

30
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& Virtual Com Port Example

Used to communicate via
CDC class

MCU source & binary
Examples\ sk-fm3-48pmc-
us bsti ck us b deVi ce Vi rtu al :+_ FSEU Yirtual Communications Port (mm; — lb . lE;aUd -

(:(:'r11 ()'ﬂt.-\,‘1 ! Helcome to FSEU ¥Yirtual Comm Port Example for 16FX, FR30 & FH3!
waiting for your message:

Hello World!
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(,0 USB Host and Device (1)

. Fujitsu UsbCom Deme =1aix
Device Mode:

HID Communication Wl‘,o ]

_S:Z:;:;:?l UARTO (115200,8,M,1) —SEnd

Host Mode:

Mass Storage

Mouse

Keyboard
Example:

sk-fm3-48pmc-usbstick_usb_host_device-vXX
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(,0 USB Host and Device (2)

USB Device connected to PC

LEDs turns off

Within example sk-fm3-48pmc-usbstick _usb_device hid _communication-v12
in folder "forwindows\Binary" the PC Demo can be found:
"Fujitsu UsbCom Demo.exe"

LEDs, Sensors, Buttons and UART can be used via GUI

-lolx|

Driver Type: HID -

—LEDs — Button

oo

r— Light Senzar

— Send Text via UARTO (115200,8.M.1)

|Hella world) Send |

Ush Device: Disconnected
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& USB Host and Device (3)

USB Mass Storage via Host
Red LED turns on after a few seconds
Content of USB Stick will be displayed via UART 0 (X5), 115200,8,N,1
fujitsu.txt file will be written
Red LED turns off and green LED turs on for ready to disconnect
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(>’> USB Host and Device (4)

USB Mouse via Host
Green LED turns on after a view seconds
Position will be displayed via UART 0 (X5), 115200,8,N,1
LEDs can be dimmed via X/Y movement and scroll wheel
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USB Host and Device (5)

W USB Keyboard via Host
® Green LED turns on after a few seconds
® Text typed will be displayed via UART 0 (X5), 115200,8,N,1
® LEDs can be switched via key 1-3
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Create own USB Applications

Using the Fujitsu USB Wizard
Easy to use, step by step
Creates USB Host / Device Projects
Combines microcontroller templates, board support and USB use case
Download the newest version from internet (http://emea.fujitsu.com/fm3)
Start Installation (utilities\usb_wizard\setup.exe)

B8 Fuiitsu USB Wizard - Edit Yiew ;_lgl x|
#0 =6 FUJITSU |
Aufomatic Configuration / Help : |
2 0 Ly Easy to use
Start Wiz:’l_d / Assistant Up:alT_ Tt:_mpl:lte:; and Sup‘pull Wiza rd
U b B Manual / Additional Configuration
oe) @, < = Detailed
FUJ ITSU Device Configuration Host Confi i Hard . l'_‘ i i Co nfi g u ration

USB Wizard Application Nofes

Application

USB Virtual Com Port Embedded Host Stack USB .NET Library Embedded Device N otes

Stack

designed for

=M3

USB Mass Storage

Active Project:
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& Installation of the USB-driver

Install Fujitsu OpenOCD Starter (min. V1.2)

Run Installation (utilities/openocd_starter/setup.exe)
2 sctup - Furtsu OpenocD starter loix]

o

. License Agreement I Select Destination Location FU]ITSU
|

O e n OC D Welcome to the !:UJItSU Openo Please read the following imporkant information before continuing, 4 ‘Where should Fujitsu OpendCD Starter be installed? CRendcD

p Starter Setup Wizard ] i Fuven

Graphical Frontend  This will install Fujitsu OpentCD Starter 1.2 on your com Please read the follawing License Agreement, You must accept the terms of this = . : : .
agreement befare continuing with the installation, J Sebup will install Fujitsu OpendCD Starker into the Following Folder.
It is recommended that vou close all other applications b
E Ta continue, click Mext. IF you would like ta select a different Falder, click Browse.

continuing,

Warranty and Disclaimer -

Browse...

Click Mext bo continue, or Cancel to exit Setup,

The use of the deliverables (e.g. software, application examples,
target  boards, evaluation boards, stater kits, schematics, 4

cept the agreemey

At least 14,0 MB of free disk,

(o)
FUJITSU

Cancel

i’nﬂ‘ Setup - Fujitsu OpenOCD Starter ','.,Z! Setup - Fujitsu Open0OCD Starter ]i,,zl Setup - Fujitsu OpenOCD Starter = Dlil

=)
Select Components Select Start Menu Folder Ready to Install FU"TSU
“Which companents should be installed? ‘where should Setup place the program's short Setup is now ready to begin installing Fujitsu OpenOCD Starter on yaur DpenfED
. cormputer, azins By

Select the components you want to install; dear the components ywou do not want to Setup il S s b e ol S P g:;&:‘;r:;\:,tsneig:gzue with the installation, or click Back if you want ta review or

install, Click Next when wou are ready to continue,

Destination location: ;l

ue, click Mext. I you would like to select a different folder, click Browse.
C:\Program Files\FujitsuOpenOcdStarter

Browse. ..
—_— Start Menu folder:

FujitsuiLitilities

iZurrent selection requires at least 13,9 ME of disk space.A

N

Ce

< Bacl e < Barl
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& Installation of the USB-driver

Install Drivers during Installation

® Completing the Fujitsu OpenOCD

penOCD Starter Setup Wizard q = E
Plugin JTAG Device
Graphical Frontend  setup has finished instaling Fujitsu OpenOCD Starter an vaur - " "
computer, The application may be launched by selecting the —ﬁ a n d C I I C k O K
installed icons.

Click Finish to exit Setup, _4_'
[V install Drivers (Flug in USE JTAG First)._

¥ Run OpenOCD at startup (minimized)
Target Device

—
—=

Mew Open0CD JTAG device was plugged in.
Flease choose the configuration with which OpenQCD
shall be used.

[ee)
FUJITSU

el 3-A8nmc-ushstick.cfy

Remove LibUSE Drivers | Cancel

N
&
g

1) Select ,Install Drivers” and ,Run OpenOCD at startup”®
2) Plug in the evaluation board at USB DEBUG (X13) and click ,OK"

3) Select target board ,,.\sk-fm3-48pmc-usbstick.cfg“ and click ,Start’ to
run OpenOCD GDB Server
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& Installation of the USB-driver

(Optional) Install Drivers after Installation
Run Fujitsu OpenOCD Starter (normally started in background)
'@ Evaluation Boares » |

I FUIITSU FLASH MCU Programmer  » (e MUY @ openocoaur efE

Fujitsu OpenCD Starker (GUT)

@ FUIITSU USE DIRECT Programmer  * @ ISE wizard 3 ﬂ Fuijitsu OpendCD Starter (UL - Automc IMade
4 ﬂ Install Driver

| ¥

Connect the evaluation board and wait for following pop-up window
(If connected, disconnect and connect again)

x x
Mew Open0CD JTAG device was plugged in. Mew QpenDCD JTAG d_evice_was _plugg_ed in.
= Please choose the configuration with which OpenOCD — Flease chonse the configuration with which OpenOCD

_‘ shall be used. _G shall be used.

Select ,\sk-fm3-48pmc-usbstick.cfg“ and click ,Run & Install Drivers”
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Of) Deinstallation of the USB-driver

(Optional) Uninstall Drivers after Installation
Run Fujitsu OpenOCD Starter (normally started in background)
'@ Evaluation Boares » |

I FUIITSU FLASH MCU Programmer  » (e MUY @ openocoaur efE

Fujitsu OpenCD Starker (GUT)

@ FUIITSU USE DIRECT Programmer  * @ ISE wizard 3 ﬂ Fuijitsu OpendCD Starter (UL - Automc IMade
4 ﬂ Install Driver

Connect the evaluation board and wait for following pop-up window
(If connected, disconnect and connect again)
x|

Mew Open0CD JTAG device was plugged in.
= Flease choose the configuration with which OpenQCD

- _ shall be used.

belfen -ABnmc-ushstick. ofy

Remove LiblUSE Drivers

Cancel

Select ,\sk-fm3-48pmc-usbstick.cfg“ and click
,Remove LibUSB Drivers”

4
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& Debugging via JTAG

The MB9AF 312K microcontroller offers a JTAG-Interface
that is supported by SK-FM3-48PMC-USBSTICK.

To debug your program, the on-board OpenOCD compatible USB to
JTAG adapter can be used (X5). It offers USB to one port JTAG
interface and one port UART interface.

See also Install Drivers

After connecting the evaluation board to the PC, following dialog should
POp-up:

Choose Target Device x|

Mew OpenDCD JTAG device was plugged in.
T— Please choose the configuration with which OpenQCD

- shall be used.

| 3 Bpme-ush

stick.cfy

Remowe LibUSE Drivers Cancel ‘

Choose ,sk-fm3-48pmc-usbstick.cfg“ and click ,Start”
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Of) Debugging via JTAG

The MB9AF 312K microcontroller offers a JTAG-Interface
that is supported by SK-FM3-48PMC-USBSTICK.

To debug your program with a JTAG-Adapter e.g. Segger J-Link

Connect the J-Link to the JTAG-Interface routed to the 20-Pin-Header
on X1 and to the USB-Port of your PC
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IAR-Embedded Workbench /
KEIL pVision IDE and Debugger

B Installation IAR Embedded

¥ Getting Started Workbench®
¥ Open Project

¥ Build Project
¥ Debug Project

GIAR
SYSTEMS

> IKEIL
uVision4

Integrated Development Environment

Copyright © 1997 - 2005 Keil Software, 2005 - 200% ARM Ltd. All rights reserved.
This product is protected by U5 and international laws.
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(p IAR Workbench Getting Started

Install EWARM from IAR-CD or download latest version from
IAR Website

EWARM 30-day Evaluation Version

* http://supp.iar.com/Download/SW/?item=EWARM-EVAL
EWARM 32K Kickstart Version

* http://supp.iar.com/Download/SW/?item=EWARM-KS32

Start EWARM Workbench
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(>’> IAR Workbench Getting Started

Choose File —» Open — Workspace

Select e.g.\Examples\sk-fm3-48pmc-
usbstick_usb_device hid communication-vXX\example\lIAR\sk-
fm3-48pmc-usbstick _usb_device hid communication.eww

JZ1AR Embedded Workbench IDE
File Edit “iew Project Tools Window Help
New il ﬂ{»%%}_@&@@‘@f‘f'l&

Close

0
Save Workspace Header/5ource File. STREHUMSEHALT+HH| |
Close Warkspace

SEVE. STRGHS
Save fs...
Save All

Page Setup...
Print... STRGHFP

Recent Files 3
Recent Workspaces »

Exit

www.iar.com/resources
Read in-depth articles from our software engineers ¢

www.iar.com/mypages

Create your user acceunt and download product upc
status.
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c{) IAR Workbench — Main Window

IAR Workbench \
#F1AR Embedded Workbench IDE _ (Ol x|

Workspace On |eft Side File Edit Yew Project Tools Window Help
of Workbench window oo o] '

A4S S Ee 2 dbh[EEHS (5D

Bs
e Choose: T

& L modules
View— Workspace, o
if hidden FeCoupu

Source files on right o

side of Workbench -

window as tabbed e

Wi n dOWS DESCRIPTION

This exarnple project shows how to use the |AR Embedded Warkbench for ARM
to develop code for IAR KSK-MBSBFS0G board. It shows basic use of /0,
Dual timer and the interrupt controller.

P roj eCt Ca n COMPATIBILITY

i R i R e

GettingStarted. eww

i GH i GH i

alternatively be e o U S o oy s
Opened by: CONFIGURATION | |
File—QOpen—

Workspace— *.eww

The GettingStarted application is downloaded to the iFlash or iIRAM memory
depending on selected configuration and executed

GETTING STARTED

1) Start the AR Embedded Workbench for ARM

.|
GetlingStarted T z‘,—l
Ready T[Ty
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(>’> IAR Workbench — Menu Bar

Menu Bar
File Control Configuration Build Control
(new, open, Control (compile, make,
save, etc.) (e.g. RAM or ROM stop build)
debugging)
— —
FEFT-IEREEY B N4V e dh BWNHES (2L
I\ ) - _J -
Edit Control Navigation Control Debug Control
(cut, copy, (Find, Bookmarks, File (Breakpoint, start
paste, undo, Navigation, etc.) Debug w/ and w/o
redo) download)
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IAR Workspace Window

Project Name

Sub Folder Modules

Main Modules

Module Includes

& IAR Workbench —- Workspace

\Wiorkspare

Files
B ([ GettingStarted - RAM Debug v
Fa1 (I modules

| drv_hd44780 c

dry_hd44780_1.c
fsm Cstartup_h.s
= [c] main.c
£ Qutput
— [&] arm_cormr.h
— [1] asserth
— [ board.h
- [ DLib_Defaults.h
— [ DLib_Producth
— 1 DLib_Threads.h
— [n] drv_hd44750.h
p— |n] dre_hd44780_Lh

¥ ok  x  x

Project Description

Project Built Output

AN

— [&] intrinsics.h

— []io_macros.h

— [] iomb3kfE00.h

— [&] stlic.h

— [k xencoding_limits.h
— [k ywcheck h

— [ wsizeth

L— [ vvals.h

T B readme.td

o e I

L— [ GettingStared.out

I GettingStarted

Fujitsu Semiconductor Europe - http://emea.fujitsu.com/microelectronics
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IAR Workbench - OpenOCD (GDB)

Setup OpenOCD Debugger
Install drivers of OpenOCD Starter

(A) Run & Install Drivers
|

MNew Open0CD JTAG device was plugged in.
= s Please choose the configuration with which OpenOCD

- shall be used.
Cancel H Fun & Install Drivers h

(B) Start OpenOCD GDB Server
x

MNew Dpen0CD JTAG device was plugged in.
e Flease choose the configuration with which OpenQCD

- shall be used.

Remove LiblUSE Drivers | Cancel ll >
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Of) IAR Workbench - OpenOCD (GDB)

OpenOCD / GDB Server usage
Mark Project File in Workspace
Choose Project—Options
Choose GDB Server in Debugger Setup

x | | drv_hd44780_l.c | main.c

IHAM Debug Dptions for node "mb9afb4sn_lcd_counter™ 5'

Files
Eln/|GettingStarted - RAM Debug * ‘

= (I modules Category: oot oot
@ [F1 drv_hci44780.c actory Settings |

[t | Cpk
[ drv_hcld4780_|.c Snere) P

o CIC++ Conflpiler
fsmcetarup_k.s Assembler

- main.c Oukput Corrferter Setup Downloadl Imagesl Extra Dptionsl F'Iuginsl
[ Output Custamn Builg
— [kl arm_comm.h Build Action

Dirivver ¥ Bunto

Imain

Linker

Simulator — Setup macroz
Angel V' Use macro file(s)

GDE Server "
LAR ROM-rmonitar |$F'F| 0J_DIR$confighreset. mac

| B dnv_hcl44780.0 Lt |
L [ drv_hod4780_Lh LinkJ-Trace

ntrinsics.h T stelaris r~ Device description file

Macraigor
k- !D_macrus.h PE micra [ Overide default
F— [h] iombakis00.h RDI I J
ITAGet
ST-LIMK
Third-Party Driver
TIL »DS100

— Bl readmetd 1 0K I Cancel |

L L
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OpenOCD / GDB Server usage

Set GDB TCP/IP Address: 127.0.0.1
Start GDB Debugger with usual /| Icon

x | | drv_hd44780_l.c | main.c

|RaM Debug

-2 COmodules
drv_hcd44780.c

dre_ho44780_Ic
fsmecstartup_td s
2 £ main.c
8 (3 Output
— [£1 arm_comrn.h

— 1 dre_ho44780h0
— 1 dre_hdd44780_Lh
ntrinsics.h
h]io_rmacros.h
F— ] iombSbiE00.h

— Bl readme.tx

Category:

General Optlins
CiC++ Corfiler
Assembler
Cukput Cory
Custom Buil
Euild Action
Linker
Debugger

Sirmulator

Angel

IAR. ROM-monitar
I-jet
J-LinkjJ-Trace

TI Stellaris
Macraigor

PE micro

ROI

ITAGiet

ST-LIMK
Third-Party Driver
TI #0S5100

Options for node “mb9afb4xn_lcd_counter™

Files
=l |GettingStarted - RAM Debug *

x|

GDB Server | Breakpointsl

ICP. ddress or hosthame [ port]
|1 27.0.0.1

" Log commurication

Factory Settings |

|$F'F| 0J_DIR$\cspycomm.log

|

o]

Cancel |

Fujitsu Semiconductor Europe - http://emea.fujitsu.com/microelectronics

Of) IAR Workbench - OpenOCD (GDB)
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c{) IAR Workbench - Making Project

Making the Project

Use Make-Icon (J <F7>or
Menu: Prqect-»Make

Check for no errors in Output window
below

hMessages
2 056 bytes of readwrite data mermary

Errars: none
YWarnings: none

Link tirne: 0.06 (CPLY 0.06 (elapsed)

Total number of errars: 0
Total number of warnings: 0

Build errors are indicated by iﬁ or@ Ready
In Output window and Source view

| | |— t|_'|y8|zet.

I GettingStarted

_I | TYPO aszert| (HVIC
[fu] |*|

x

| bessanes
Ay Warning[Pe22 3] function "TYPO" declared implicithy
€9 Error[Pe0?0]: incomplete type is not allowed

Errors: 1
Warnings: 1
€9 Errorwhile running CfC++ Compiler

Total number of errors: 1
Total number of warnings: 1
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IAR Workbench - Download to
Target
Download to Target and Start Debugging

Use ﬁ Icon, <Ctrl>-D, or Project—Download and Debug
A new menu bar will occur on sucessful connection to target

Reset Step Step Run to End
Target Over Out Cursor | | Debugging

S 8|23 L2222 X||mEl

Stop Step Next Run Trace
Into Statement Control
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c{) IAR Workbench - Debug (1)

Source Window
The Source windows do not change contents but get additional

information |
H = ic. = 9;
 Current line (PC): [+ 1es
 Halted on Breakpoint: |© 172 psv_TR pic.pouT - 2;

« Halted on Data break (example): | i 1% tmerimecie - 1
Disassembly Window
Shows ‘pure’ disassebly view
Shows mixed mode view

Disassembly
Goto j IMemol_l,J j IE
Oxlfffc3bc: Oxe001 STR rl, [x0] d
if (| {BUT FDIR&PSTZYY
?Mmain_4: J
Ozlfffc3ibe: 0x4824 LDE.H r0, ??DataTablell_33 [0=xlfffc450] ; PDIRS
Oxlfffc3cl: Oxed800 LDR r0, [x0]
= Oxlfffcic2: 0=x=0780 I5IS r0, r0, #30
Oelfffcicd: Oxdddo BMI H Pimain_ 2 ;o 0Dxlfffc3gn
TimerlControl bit TimerEn = 1
Oxlfffcich: 0x4821 LDE.H r0d, ??DataTablell_32 [0xlfffcddc] : TimerlControl
Oelfffc3cd: Oxed00 LDR r0, [x0] -
. NwlfffFma- NwfNEN Nw=0N020 I"“Ili'r‘PCC T +I1 T+ *1 2R - N=Rn _pI_I
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(p IAR Workbench - Debug (2)

Watch Window
Watch

» Expressions/Variables have to be added by user and are updated
by Halt/Breakpoint

Expression Yalue Location Type
Tmr1Tick 0 (20000304 int
Watch |Locals | Skakics | Auto | Live Watch | Quick Watch »
Quick Watch

* The Quick watch allows the user to calculate and recalculate
expressions even with variables

Quick, Watch

e[ Tick + D123 |

Expression | Yalue | Locatian | Twpe |
TmrTick + OxAA-123  Dx00000030 int

Watch |Locals | Statics | &ubo | Live Watch  Quick Watch =

» The drop down menu memorizes the last typed contents
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(>’> IAR Workbench - Simulator

Simulator
Mark Project File in Workspace
Choose Project—Options
Choose Simulator in Debugger Setup
Start Simulator with usual 2| Icon

x | drv_hd44780_l.c | main.c

|RaM Debug

Files
Elm/|GettingStarted - RAM Debug

Options for node "GettingStarted"

F2 Cdmodules Category: i
: Factomy Setti
drv_hd44780.c — sctory Setings |
drv_hcldd780_|c EE: C'JD' i;
=
fnsé?nrtzp_M.S Assembler 5 | | | |
1 o Output Canvfirter etup | Download | Images | Extra Options | Pluging
3 Output
— In] arm_comm.h Diriver ¥ Bunta
—Hlasserh Simulakor Imain
— [ board h
— ] DLib_Config_Mormal.h Simulator ~ Setup macros
— Il DLib_Defaults.h Angel V' Use macra file(s
Jut [s)
— Ib] DLib_Producth GDE Server -
| [ DLib_Threads h IAR ROM-monitar |$F'F|DJ_DIF|$\c:0nf|g\F|am.mac: J
— 1 dre_ho44780h0 J-Link}J-Trace I J
— 1 dre_hdd44780_Lh W FTDI
F— [u] intrinsics.h :;;ralgor i~ Device description file
- _macros.h i [ Dveride default
| FiombIb500h STk~ = —
L 1 stdioh Third-Party Driver |$TDDLKIT_DIF|$\CDNFIG\debugger\Fuutsu\lombSbeDD.ddf J
— [kl xencoding_limits.h
— [1ycheckh
F— [E1vsizeth
L— [l yvalsh | oK I Carcel I
— Bl readme.tx |
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KEIL pVision IDE and Debugger
Getting Started

Install yVision from KEIL-CD or download latest version from
KEIL Website

Evalualtion Version
* https://www.keil.com/demo/eval/arm.htm
* Registration required

Install Colink Plugin for Keil RealView MDK
(for OpenOCD usage)
http://www.coocox.net/CoLinkGuide/CoMDKPIugin.html

Start pVision
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https://www.keil.com/demo/eval/arm.htm�
http://www.coocox.net/CoLinkGuide/CoMDKPlugin.html�

(,0 KEIL pVision - Getting Started

Choose Menu: Project—Open Project...

Browse to: Examples\mb9afb4xn_Icd_counter-vXX\example\ARM\
Choose mb9afb4xn_Icd_counter.uvproj

Edit  Wew Project Flash Debug Peripherals Tools 5SWCS  Window Help

=1 a3 " L] “EReQ e S8
(B2l ¥ MBOEFSOx Flash L |
Project 2 x|| 2 Abstracttxt x [ 8 slinkyc | v‘
=154 MB9BFS0x Flash . The BTinky Ero]ect_ﬂs a simple demo program Tor the Fujitsu "MESBF306 Ej
-2y StartUp — microcontroller using Keil "MCB9BFS00' Evaluation Board, compliant
to Cortex Microcontroller Software Interface Standard (CMSIS wl. 300
startup_MBYBFS0x.5
system_MBIBFS0x.C Examg'le functionality:
] stdint.h - Clock settings:
- ¥TAL = 4 MHz
'mbngSD"': - PLLO = 80 MHz
;| core_em3. - CCLK = 80 MHz
w+ ] swstem_mb3bfS0x.h
-5 Source Files sysTick Timer is used in dnterrupt mode

8 LEDs blinklwith speed depending on potentiometer position
AD corversion is done in dnterrupt mode

AD settings: 10 bit resolution

AD value 75 output onto ITM debug port #0

[-] mbobfsx.h

3 core_cm3.h

3 stdint.h

3 syshem_mbabfsnx.h |

The Blinky program is availahle in different targets:

MESBF50% RAM: runs from Internal ram located on chip
{used for target debugging)

-:jsyﬂem babfsoxh MESBFS0x Flash: runs from Internal Flash located on chip

{used for production or target debugging)
Serial.c

=l puid Output | ZFind 1n Files

LK Cortex Debugger || | EER=ER lcal 4
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c{) KEIL pVision - Main Window

[ZBlinky - p¥ision4

KEIL pVision
PI’OjeCt window on left side of ~h15 van | aAn EEEED = |

-

1 [#] Blinky.c - 8 LEDs b1ink with speed depending on potentiome
[ stdioh - ADp conversion is done in_interrupt mode
s] st - aD sertings: 10 bit resolution

ADp walue Ts output onto ITM debug port #0

. : ¥4 MBIBFSOX Flash - & d ‘
IDE WlndOW Project n x| L] Abstracttet x | [F] Binky.c | -
= SkartL microcontroller using Keil 'MCESEFS00" Evaluation =
° Choose' g arst:rtup MESERS ] to Cortex Microcontroller software Interface stand
V. P . t W. d ] stdint.h -c %iLseEtingngz
IeW_) rOjeC In OW ] mbobFS0:.h _PLLO = 80 MHz
ERLE - CCLK = B0 MHz
Source files on right side
. <[] stdint.h
of IDE WIndOW aS tabbed H__DEQf:Stem—thhfs' The Blinky pngTram is available in different targe
-] mbbFs0x.h MBSEFS0x RAM: runs fram Internal RAM Jocated
oy Dl [ e P e o el e Lo
. =5 %] =eral.c
Output window on bottom o

5-5-4 MBYBFS0x Flash The BTTnky ?r‘oject s & simple demo program Tor th—-
= Te
=) [#] system_MBIEFS0x.c Examﬁﬂe functionality:
C
H H j system_mbabfst
I I en =25 Source Files SysTick Timer s used in interrupt mode
core_tm3.h
.
WIndOWS core_cm3.h (used for target debugging)
1] stdint.h
core_tm3.h

1] stdint.h

side of IDE window = s

Retarget.c

-] stdiah

“o ] rh_misc.h —

[=+25 Documentation
LA nhekeark bub =
‘ : _l_I
-l
»
a x|
El

Build Sutput

el

|uLtng col

Kl
= Build Gutput | CghFind In Files |
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(>’> KEIL pVision - Menu Bars (1)

Menu Bar 1
Can be moved in bar window area or set floating

File Control Navigation Control Project
(new, open, (Bookmarks + search, etc.) Window View
save, etc.) (Text search, search in files, etc.)
~ l N [ A
SHd| % n PR/ EF B -ae Qe Sa[d@]1]
N T J N J
Edit Control Debug Control IDE
(cut, copy, paste, etc) (Start/Stop Debug Session, Configuration
(indention, commenting) set/remove/disable
breakpoints, remove/disable
all breakpoints)
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(>’> KEIL pVision - Menu Bars (2)

Menu Bar 2
Can be moved in bar window area or set floating
. Configuration
Build Control Contr%l Manage Books,
(Compile [Translate], RAM or ROM File Extensions,
Build, Rebuild, etc.) (e.g. RAM or -
l debugging) Environment
- i) — ‘L ™ /J'\
AW %3 MB9EFS0x Flash - & A4
Download Target Manage
to Target Options Multi-
Project
Workspace
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c{) KEIL pVision - Project Window

MVision Project Window

Project Name

Startup Code Subfolder

Startup Code Source and
HeaderFiles

Main Project Code Subfolder

Main Project Code Source and
Header Files

Project Description Subfolder and
Abstract File

RN

=-#-1 MESBFS0:x Flash

=-£5 StartUp

- startup_MBYEFS0x. 5
= [#] system_MBIBFSDx c

----- ] stdint.h

a7 ) . ] mbbFS0x.h

----- j core_cm3.h

----- j system_mbabFSox. b
H‘E Source Files

..... La] MBSBFS0:.h

----- ] core_cm3.h

----- ] stdint.h

----- ] s¥stem_mbobfS0:.h
= [#] IRG.c

..... 2] MbSBFS0:.h

J ----- ] core_cm3.h

’.‘\ ----- ] stdint.h

----- ] s¥stem_mbobfS0:.h
=I-4£] Serial.c
..... 2] MbSBFS0:.h
----- ] core_cm3.h
----- ] stdint.h
----- ] s¥stem_mbobfS0:.h
= [#] Retargst.c
L ----- 2] stdio.h
----- L] TE_misc.h
[E-£5 Docurnentation

Fujitsu Semiconductor Europe - http://emea.fujitsu.com/microelectronics
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(>’> KEIL pVision - Setup OpenOCD

Setup OpenOCD Debugger
Deinstall drivers of OpenOCD Starter

(A) Cancel installation of drivers
x|

MNew Open0CD JTAG device was plugged in.
= s Please choose the configuration with which OpenOCD

- shall be used.

< Cancel N Fun & Install Drivers

(B) deinstall drivers at evaluation board connection

Choose Target Device |

MNew Open0CD JTAG device was plugged in.
— Flease choose the configuration with which OpenQCD

. shall be used.

< Remowve LibUSE Drivers j Cancel

Install Colink Plugin for Keil RealView MDK
(for OpenOCD usage)
http://www.coocox.net/CoLinkGuide/CoMDKPIugin.html 64
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http://www.coocox.net/CoLinkGuide/CoMDKPlugin.html�

(9 KEIL pVision - Setup OpenOCD

Setup OpenOCD Debugger

Open Project Settings
Project—Options for Target MB9AF312K ..."..

Select Debug Tab

Select CooCox Debugger

Click Settings

Choose Adapter Olimex-OpenOCD

. Options for Target "MB9AFB44N_Debug® 5[
Devicel Targel| Dulpul| Listing' User I CfC++| Azm | Linker Debug
5,
" Use Simulatar Settings | i« | Settings | Debug |Flash annlnad'
I Limi S m Az U [~ USE Adapter Reset Options Cache Options
v Load Application at Startup v Run to main{) V' Load Application at Startup v Run to mainf) Adapte ’7 Resst: |SYSRESETREQ ]‘ ’7 [” cache Code
Initialization File: Initialization File: Bl ————
ork - [~ I'race Lpoon
I J Edi... | I.\Debug_SFlAMD_DH!tUUU i J Edi.. |
Feradis lm Enable Trace [~ Core Clock: TZ MHz
Restore Debug Session Settings——————————————— Restore Debug Session Settings———————————————— :
¥ Breakpaints v Toobox [V Breakpoints v Toolbox [~ Semihosting
¥ watch Windows & Performance Analyzer [V watch Windaws ™ Enable
¥ temary Display v Memamy Display
CPUDLL: Parameter: Driver DLL: Parameter:
ISAHMEME DLL | ISAHMEMS DLL |
Dialog DLL: Pararneter: Dialog DLL: Parameter.
[pLroLL | rEMBER | | pEMEER o | Cancel

0K I Cancel | Defaults | Help
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c{) KEIL pVision - Setup OpenOCD

Setup OpenOCD Debugger (continued)
Choose Flash Download Tab
Click Add
Choose MB9xFxx2 device
Click OK

CooCox Target Driver Setup 5'

Debug  Flash Dowrload |

—Download Function "Addltonal Option ———————— Add Programming Algorithm ﬂ

v R Fter D load
" Erase Full Chip ¢ Erase Affected ¢ Do nok Erase [ Run after Downloa

I werify Dowrload Description | Device Tvpe | Device Size | :I
—Programming &lgorithm MESBFS00 Z56kE Flash On-chip Flash Mermory Z56KE
— T Devi [ Dovice 5ize | Add T MBIEFS0x 256kE Flash Cn-chip Flash Memory 256KE
Deseription Device Type Device dize | frdhees Range MESEFS0:x 512kB Flash on-chip Flash Memory 512kB

MESxFax Bk Elaol S Rl Suliliinag

Cn-chip Flash Memor

ME9xFax6 S12kE Flasl CT-ehip T ia EMmory

MB9xFxx7 763kE Flash On-chip Flash Memory T63KE
ME9xFxx8 1024kE Flash Cn-chip Flash Memory 1ME
MDR32F9x 125kE Flash Cn-chip Flash Mermory 1Z8KE
MDR32Fx% 128kE Flash On-chip Flash Mernory 128KB
MiniS1 16kE Flash ap Cn-chip Flash Mermory 16KE

MiniS1 4kE Flash AP Flash Memary KB LI
Add R
[ Yo | el |
84 I Cancel N
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(>’> KEIL pVision - Setup OpenOCD

Setup OpenOCD Debugger (continued)

Open Project Settings
Project—Options for Target MB9AF312K ..."..

Select UtilitiesTab
Select CooCox Debugger
Click Settings

Y. Options for Target '"MBIAFB44N_Release’ 1'

Devicel Targetl Dutputl Listingl User I EI.-"EI++| Asm I Linkerl Debug  Utilities |

— Configure Flazh Menu Command

' se Target Driverfa

‘ Settings | " Update Target before Debugging
it File e —— J Edit.. |

£~ Use External Tool for Flash Programming

Eommand:l _I

Arguments:l

CooCox Debugger

I Bun Independent

oK I Cancel Defaults Help |
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(>’> KEIL pVision - Making Project

Making the Project

Use Rebuild Icon
Build target 'MESEFS50x Flash'
++ Or azsenbling startup MESEFSOx.s...
""" compiling system MESEFSOx.c. ..
compiling Blinky.c... %

Project—Rebuild all target  |[-om:1ins mma.c...

compiling Serial.c...

files i
Program Size: Code=2604 RO-data=320 RW-dats=32 ZII-data=512
H "4 Flash'\Elinky.axf" - 0 Error(s), 0 Warning(s).
Check for no errors in ‘
Output W| ndOW beIOW =] Build Output | CFind In Files |

Build errors are shown in Output window.
« Can be double-clicked by showing the source line with a blue arrow

_ ?1I!sbmnh
S
1 |

|Build Output

| T¥PO while (1) | A * Loop forerer

compiling Blinky.c. ..

Blinky.z(104): error: #20: identifier "TYPO™ iz undefined
Elinky.c: TYPO while (1) 4 /% Loop forewver LF

ES

Elinkvy.co:
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c{) KEIL pVision - Debug (1)

Start Debugging

Start Debug Session

+ Use Start/Stop Debug Icon (
Debug Session

Ending Debug Session

Q

Fujitsu Semiconductor Europe - http://emea.fujitsu.com/microelectronics

Download to target first, when MCU Flash does not contain the current
application openend and built in the IDE

* Use Download Icon (| §3 |) or Menu: Flash—Download

) or Menu: Debug— Start/Stop

» Use same way as for starting debug session
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KEIL pVision - Debug (2)

Debugging Icon Bar
During a Debug Session there will be visible a new icon bar

Reset Step Control Show Windows (Command, | | Tool Box
Target (Step in, out, etc.) Disassembly, Symbols, (can be
Registers, Call Stack) customized)
() 4 N\
PO BN P DR BEaGA-O-F-8--@- % -
) — T U
Start/ Show Show (multiple) Debug
Stop Source/Code Windows Restore
Application | | Line of current || (Watch, Memory, Serial, Views
PC Analysis, Trace, System
Viewer)
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(>’> KEIL pVision - Debug (3)

Source View

The Source windows do not change contents but get additional
information

Active Breakpoint

F'.I:ustract.t:-:t/ Blinky.c x | Seria

nas -ys3Tick Config(3ystemCoreClo

Disabled Breakpoint

39
100 LED init{);
B0 ADC init{);

Current Program
Counter

102 SER init{):
103
104 while (1] {
105
106 LD walue = AD last:

107 if (4D walue !'= AD last)

74

Current Cursor Line of

Source Code 108 AD walue = AD last:
103
110 if (LD walue != AD print)
. . 111 AD print = AD walue;
Code Lines with /' J

compiled Instructions
(dark grey ) [

7
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(p KEIL pVision - Debug (4)

Disassembly View
Mixed mode is selectable and deselectable

Active Breakpoint Disassembly
Ox000004=24 FYFFFFAS BL.UW LED 1
101: ADC init ()
: . Bloxoo0o0042E FPFFFF67  BL.W ADC i
Disabled Breakpoint 10z:  SER init(]:
1035 :
Ox000004532 FOOOFSAE EL.U SER 1
Current Program lo4: while (1)
105:
Counter DDKDDDDD*&SE EO15 E O=0o0a
106: AD walue = AD last:
C0x00000438 4816 LDE ro, [p
Current Cursor Line of 0x0000 04 LDRH r4,[r
Code hlghllghted in __—T 10%: if [AD walue != AD last
L I I
yellow background ( [ ]
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(,0 KEIL pVision - Debug (5)

Memory Window
Up to 4 Memory windows can be displayed in tabs
Memory is updated during runtime
Memory window tabs are shared with Watch windows

Memory 1 R eaister Walue
Address: [0x20000004 D il 2= 'ET‘;D S
Oxz0000oo4: 34 12 00 OO QO OO QO QO OO OO OO OO O1 OO QO oo (4 T A1 Ox20000220
Oxz0000014: 00 OO0 OO0 OO OO OO OO OO OO OO OO OO OO OO OO Qo o b R O=00000000
Oxz0000024: OO0 OO0 QO QO QO OO0 Qo0 OO 00 OO0 QO OO0 OO OO QO Qoo (00000 e o R3 Ox00000841
OxzZ0000034: 00 OO0 OO0 OO0 00 OO0 00 00O 00 OO0 OO0 OO0 OO0 OO o0 oo LI """" R4 O=00000BEC
@@Watch 1 | Memory 5 [ [ | [ S S H DHDDDDDDDD
------- R7 0x00000000
"""" R Ox00000000
. . e R9 0x00000000
Reg ister View 0 - R10 0400000000
) ) ) ) . A1 0x00000000
Register view is a tab of the Project windoOwW wp | R12 040000000

------- R13[5F) 0=20000220

Changes are highlighted in dark bluetext | A14(LA) 00000639

Ox000003FE

background & wPSR 051000000
. [+ Banked
Register tree knots can be expanded 2 Syton
= nkerna
"""" tade Thread
"""" Privilege Privileged
"""" Stack, M5P
------- States 2974522
------- Sec 003718153

Eroect | Sregsers |
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(,0 KEIL pVision - Debug (6)

Variable Windows
Watch Windows

« Up to 2 Watch windows are sharing their tabs with e.g. Memory and
Local views

» Updated during runtime
« Any changes are highlighted in dark blue text backround color
» Displayed values can be changed by user during break

Marne Walue
R \Elinky*4D_dhg 0-01EA
- <double-click or F2 to add>

{aLocals gﬁWatchl |

Memory 1

Local View
» The local view shares the tab with e.g. Memory and Watch windows
« Any changes are highlighted in dark blue text backround color
» Displayed values can be changed by user during break

Walue I
O«01EA

O0=01EA

<out ot scopes

i Memoty 1
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& KEIL pVision - Trace (ULINK ME)

Trace via ITM
Simple Trace views via Instrumentation Trace Macro is supported by

 Records
» Exceptions
« Counters
T >
Type | Ot | H | Address | [ata | FC | Cily | Cucles | Time(z] |£
ITH 0 41H B2O75145 1.03718935
ITH 1] 44H ErO7E2TR 1.03719118
ITH 0 20H % e e 1.03735740
ITH 0 76H % 1.03735740
k v Counter Events 1_;-';-'40
ITH v Exceptions 75H % e e 1.03735740
ITH v PC Samples E5H % e e 1.03735740
ITH 20H % e e 1.03735740
ITh <7 A S 30H ¥ G29Rmea2 1 03735740
ITH v Dats Reads 20H % e e 1.03735740
ITH v Data Writes 0H 5 2988592 1. 03735740
ITH T 78H % 298052 1.03735740
ITH 0 20H e =i =iy 1.03742280
ITH 0 T1H % 3001392 1.03751740
ITH 0 45H % 001 392 1.03751740
ITH 0 424 % 3001392 1.03751740
ITH 1] 0DH % 001 392 1.03751740
ITH 0 04H % 3001392 1.03751740
ITH 0 ODH % 3001392 103751740 o
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KEIL pVision -
Trace (ULINK Pro) (1)

Trace via ETM

Check settings in menu:
Flash— Configure Flash Tools... Tab:Debug

Options for Target "MB9BF50x Flash®

Devicel Targetl Uutputl Listingl User I E.-’E++| Asm | Linker Debug | UtilitiesL

 Use Simulator Settings | (ol .'Q ULIME Fra Cartex Debug®etlings |

™ Limit Speed to Feal-Time

v Load &pplication at Startup ¥ Fiun to main() v Load &pplication at Startup [+ Fiur to main()
Initizlization File: )mdmm\

I J Edit,,,f METM_Trace_enable.ini

Restore Debug Seszion Settings

Restore LTEDOG 2 ezzion Settings

!L ETM_Trace_enable.ini - Motepad

i~ Breakpoints ¥ Toolbox I~ Breakpointz ¥ Toolbaw y - X
[ wiatch'Windows & Perh ol [ watchwind File Edit Format  Wiew Help
v N W I
atcl |.n owes & Performance Analwzer ate |ln vz N [WOWORD (0x4 0033000, Ox0OGGO3FF);
[+ Memory Display [+ Memory Display N WEYTE(Ox4 00336032, Ox03];
CPU DLL: Parameter: Driver DLL: Parameter:
|SAF|MCM3.DLL |-MPU |SAFIMEM3.DLL |-MPU .
enables ETM pins
Dialog DLL: Parameter: Dialog DLL: Parameter:
IDEM.DLL |-pcM3 ITEM.DLL |-pcM3

Ok || Canicel Il Defaults I
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KEIL pVision -
Trace (ULINK Pro) (2)

Instruction Trace
Real Time Trace recording
Output can be filtered by several ETM and ITM events
Trace buffer is held in PC memory and transfered to uVision on break

Instruction Trace

1048565 | ETM
104 ]
1048567 | ETM
1048563 | ETM
1048563 | ETM

0x00000446
0x00000443
D0x00000450

0x00000452

Donz
4314

7800

Filter: |4l 4
# Type Flag | Mum FC Opcode Inztruction Source Code
1048564 | ETM 0x0000043E | 4284 CMP 1
0=x00000440 | D001 BEGQ  Ox00000445

CMP 145 111
BEQ 000000450
LOR M [pc.#80] : E0x00000444 116
LDRE  r,[r0.#0=00]

if [clock_13) 4

if [B0_valug 1= AD_print] {

are that AD inker|

Blinky.c Xr Abstrack, bxk r stdia.h I

il

if

if

[AD walue
AD walue =

[AD walue
AD print =
AD dbg =

'= AD_last)
AD last:

'= AD print]
AD walue;
AD _walue:;

{

A* Make sure that AD interrupt did
S* nobt interfere with value reading

FS* Make sure that AD interrupt did
S* Get unscaled value for printout

*
#4

#/
*

.'l;lLL

Fujitsu Semiconductor Europe - http://emea.fujitsu.com/microelectronics
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(>’> KEIL pVision - Simulator

Simulator

The Core Simulator can be selected by the menu:
Flash— Configure Flash Tools... and then choosing Use Simulator

Look & feel is like using ULINK debugger
Controlable also with *.ini files

Options for Target "MB9BF50x Flash®
Device | Target | Output | Lizting | U zer | C/C++ I Az I Linker Debug | Ltilities I
Settings | - Use: IULINK Fro Cortex Debugger j Settings |
2 ime
¥ Load &pplication at Startup ¥ Run ta main() ¥ Load &pplication at Startup ¥ Run ta mainf]
Initialization File: Initialization File:
| | _Ede || [AETM_Trace_enabeini | Ede |
Restore Debug Session Settings———————————————— Restore Debug Session Settings—————————————————
[+ Breakpoints ¥ Toolbox ¥ Ereakpoints ¥ Toobox
¥ w/atch \Windows & Performance Analyzer ¥ \watch \windows
¥ temam Display ¥ temory Dizplay
CPU DLL: Parameter: Driver DLL: Parameter:
|SAHMCM3.DLL I-MPU |SAHMCM3.DLL I-MPU
Dialog DLL: Farameter: Dialog DLL: Farameter:
IDEM.DLL I-pEMS ITEM.DLL I-pEMS
Qg I | Cancel I | Drefaults I
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Support

¥ China: fsla.mcu-kit. FSS@sa.fujitsu.com

W Europe /| EMEA: mcu_ticket. FSEU@de.fujitsu.com

w Japan:

https://jp.fujitsu.com/cqgi-bin/fijid/formoutput cs.cqi?FMT=/contact/csform/csque00901/form0010/1

mUSA: FSA ARMMCU TOOL@us.fujitsu.com

¥ Other: mcu ticket. FSEU@de.fujitsu.com

W Visit our global FM3 microcontroller website
http://www.fujitsu.com/qglobal/services/microelectronics/product/micom/roadmap/industrial/fm3/
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In order to learn more about Fujitsu’s microcontrollers
Visit our microcontroller website (Global)

» http://www.fujitsu.com/global/services/microelectronics/product/micom/roadmap/industrial/fm3/
Visit our microcontroller website (Europe)

* http://mcu.emea.fujitsu.com (General Microcontrollers Website)

* http://emea.fujitsu.com/fm3_ (FM3 Website)

» http://mcu.emea.fujitsu.com/mcu_product/detail/MBOAF312KPMC.htm (MCU Website)

* http://mcu.emea.fujitsu.com/mcu_tool/detail/SK-FM3-48PMC-USBSTICK.htm (EVB Website)

See our application notes (Europe)
« http://mcu.emea.fujitsu.com/mcu product/mcu all appnotes.htm

See our software examples (Europe)
* http://mcu.emea.fujitsu.com/mcu product/mcu all software.htm

Contact your local distributor ...
for individual support
to register for our monthly FM3 seminar

to order the latest ‘Fujitsu Micros DVD’ containing all information regarding
Fujitsu’s 8-bit, 16-bit, and 32-bit microcontrollers
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http://mcu.emea.fujitsu.com/mcu_product/mcu_all_software.htm�

& Fujitsu Semiconductor Europe

http://lwww.fujitsu.com/emeal/contact/microelectronics/salesoffices/

Germany (Headquarters)

63225 Langen Tel: +49 (0) 61 03 69 00

France

91300 Massy Tel: +33 (0) 1 64 47 97 00

Italy

20080 Milano Tel: +39 02 90 45 02 1

United Kingdom

Maidenhead Tel: +44 (0) 1628 50 46 00

Hungary

1143 Budapest Tel: +36 1471 21 29

Turkey

34180 Istanbul Tel: +90 212 557 18 81
World Wide Web

http://emea.fujitsu.com/microelectronics
http://mcu.emea.fujitsu.com
Contact: mcu ticket. FSEU@de.fujitsu.com
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http://www.fujitsu.com/emea/contact/microelectronics/salesoffices/�
http://emea.fujitsu.com/microelectronics�
http://mcu.emea.fujitsu.com/�
mailto:mcu_ticket.FSEU@de.fujitsu.com�

& Contacts - Distribution - Europe

European distributors

EBV Elektronik

Farnell

Glyn

Melchioni Electronica
MSC

Rutronik Elektronische
Bauelemente
SpeciallND

www.ebv.com

www.farnell.com

www.glyn.de , www.qglyn.ch

www.melchioni.it

www.msc-ge.com

www.rutronik.com

www.specialind.it
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http://www.fujitsu.com/emea/contact/microelectronics/distributors/�
http://www.ebv.com/�
http://uk.farnell.com/jsp/bespoke/bespoke7.jsp?bespokepage=farnell/en/ed_world/home.jsp&_requestid=213371�
http://www.glyn.de/�
http://www.glyn.ch/�
http://www.melchioni.it/�
http://www.msc-ge.com/�
http://www.rutronik.com/�
http://www.specialind.it/�

EG-Konformitatserklarung /
EC declaration of conformity

e

Hiermit erklaren wir, Fujitsu Semiconductor Europe GmbH, Pittlerstrasse 47, 63225 Langen, Germany

dass dieses Board aufgrund seiner Konzipierung und Bauart sowie in den von uns in Verkehr gebrachten
Ausfiihrung(en) den grundlegenden Anforderungen der EU-Richtlinie 2004/108/EC "Elektromagnetische Vertraglichkeit"
entspricht. Durch eine Veranderung des Boards (Hard- und/ oder Software) verliert diese Erklarung ihre Giiltigkeit!

We, Fujitsu Semiconductor Europe GmbH, Pittlerstrasse 47, 63225 Langen, Germany

hereby declare that the design, construction and description circulated by us of this board

complies with the appropriate basic safety and health requirements according to the EU Guideline 2004/108/EC entitled
’Electro-Magnetic Compatibility’. Any changes to the equipment (hardware and/ or software) will render this declaration
invalid!

Note:

All data and power supply lines connected to this starter kit should be kept as short as possible, with a maximum
allowable length of 3m. Shielded cables should be used for data lines. As a rule of thumb, the cable length used when
connecting external circuitry to the MCU pin header connectors for example should be less than 20cm. Longer cables
may affect EMC performance and cause radio interference.
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Giltig fur EU-Lander:

Gemall der Europaischen WEEE-Richtlinie und deren Umsetzung
in landesspezifische Gesetze nehmen wir dieses Gerat wieder zuruck.

Zur Entsorgung schicken Sie das Gerat bitte an die folgende Adresse:

Valid for European Union Countries:

According to the European WEEE-Directive and its implementation
into national laws we take this device back.

For disposal please send the device to the following address:
Fujitsu Semiconductor Europe GmbH
Warehouse/Disposal E
MonzastralRe 4a
D-63225 Langen

This board is compliant with China RoHS e
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