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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.

This board and its deliverables must only be used for test applications in

an evaluation laboratory environment.
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Updates and Support

Download the latest version from the following website:
http://mcu.emea.fujitsu.com/mcu_tool/detail/SK-FM3-176 PMC-ETHERNET.htm

Open Questions? Contact: mcu_ticket. FSEU@de.fujitsu.com
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Overview

M= Introduction

® About the SK-FM3-176PMC-ETHERNET

SK-FM3-176PMC-ETHERNET box content

SK-FM3-17/6PMC-ETHERNET CD content

Test it
The hardware
The software

g~ Try yourself

® Software examples

® Program download

® |AR-Embedded Workbench
® KEIL pVision

® Free open-source Toolchain

Additional documents
Schematic ‘SK-FM3-176PMC-ETHERNET’
Data sheet MB9BD10T Series , Fact sheet
Peripheral Manual

® Timer part

® Analog Macro part

® Communication Macro part

® Ethernet part

® Errata sheet

Technical reference manual (r2p0)

B Contacts

® revision r2pl
Flash programming manual

® FErrata sheet
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About the SK-FM3-176PMC-
ETHERNET

The SK-FM3-176PMC-ETHERNET is a versatile evaluation board based on
the Fujitsu FM3 microcontroller MBOBD10T Series

The MB9BD10T Series includes the following features:
32-bit ARM Cortex-M3 Core with up to 144MHz operation
Up to 1 Mbyte high-speed flash memory with true 72MHz and Flash Accelerator System
Up to 128Kbyte on-chip SRAM memory
Wide supply voltage range from 2.7 to 5.5 V
2 Ethernet - MAC channels
2 USB interface channels
8 Multi-function Serial Interface channels (for UART, CSIO (SPI), I12C and LIN)
8 DMA Controller channels
3 12-bit A/D Converters, 1MSp, 32 channels max.
External bus interface
16 Base Timer channels (PWM, PPG, reload or PWV timers selectable)
Up to 154 fast General Purpose 1/O Ports
3 Multi-function Timer units(can be used to achieve the motor control)
3 Quadrature Position/Revolution Counter (QPRC) channels
Dual Timer (32/16bit Down Counter)
Resource Pin Relocation
Hardware Watchdog
CRC (Cyclic Redundancy Check) Accelerator
Five dynamically selectable clock sources (2 external oscillator, 2 internal CR oscillator, Main PLL)
Clock Supervisor (CSV)

Low Voltage Detector (LVD) and Low Power Mode 5
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About the SK-FM3-176PMC-
ETHERNET

Features of the SK-FM3-176PMC-ETHERNET board:

Microcontroller MBOBFD18T
2x Ethernet connectors
2x USB-Host (Type-A connector)
1x USB-Device (Type-B connector)
1x USB-to-serial converter (Type-B connector)
 UART and OpenOCD JTAG simultaneously
1x High-speed CAN-Transceiver
1x UART-Transceiver (SUB-D9 connector)
JTAG and Trace Interface each on a 20 pin-header
2x LED-Display (7-Segment)
2x pushbutton (User buttons), rotary encoder, potentiometer
1x Reset-button, Reset-LED
All 176 pins routed to pin-header
On-board 5V and 3V voltage regulators to supply MCU, Power-LED
4x Power supply options: USB, USB-Device, JTAG or external 8V to 12V
Voltage filter for ADC
3x Motor-Control-Interface for e.g. SK-POWER-3P-LV2-MC
TSC-Interface to connect e.g. the Fujitsu SK-TSC-1127S-SB
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SK-FM3-176PMC-ETHERNET box
content

The SK-FM3-176PMC-ETHERNET kit contains
SK-FM3-176PMC-ETHERNET evaluation board with MBO9BFD18T
USB cable
CD: Documentation, software examples and development utilities

CD Additional information

AL—J_EIJ_ﬁA_'A_-M

ESD-foam ESD-box SK-FM3-176PMC-ETHERNET USB cable

The SK-FM3-176PMC-ETHERNET kit may be used for test
applications in an evaluation laboratory environment only!
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SK-FM3-176PMC-ETHERNET CD
content

W Software W Examples
® FUJITSU FLASH MCU Programmer ® mb9bfdixt template
® FLASH USB DIRECT Programmer ® Further examples are
® FUJITSU USB Assistant available on the CD and on
® FUJITSU OpenOCD Starter GUI our website
(including USB driver for on-board USB-to-RS232 converter) m
® SerialPortViewerAndTerminal Please copy the examples

to your local drive!

¥ Documentation
® Schematic ‘'SK-FM3-176PMC-ETHERNET
® Data sheet MB9BD10T Series, Fact sheet
® Peripheral Manual
® Timer part, Analog Macro part, Communication Macro part
® Ethernet part, Errata sheet
® Cortex-M3 Technical reference manual (r2p0), revision r2pl
® Flash programming manual, Errata sheet
Download the latest version from the following website:
http://mcu.emea.fujitsu.com g
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Test It

The microcontroller on the SK-FM3-176PMC-ETHERNET is
already preprogrammed with a simple application.

Connect the SK-FM3-176PMC-ETHERNET via USB (X11) with the PC
Verify that jumper J5 is in the USBPWR position

Switch SW1 is set to RUN

Press the Reset-button

The SK-FM3-176PMC-ETHERNET will automatically start counting
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Test It

Oo“gratulatio,, S,

™ You finished successfully the first test

® Now you will get more details about the SK-FM3-176PMC-
ETHERNET

® You will learn more about

® The on-board features

® How to program the Flash

® How to start with IAR-Embedded-Workbench and KEIL pVision

10
All Rights Reserved.© Fujitsu Limited 2012

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



The Hardware

W Main features: Connectors

USB ‘ Ext Power
Host UART A +8V...+12V
Twin  USB CAN uliSRE';rt%‘
Ethernet Device ’
¢ Keybutton
¢ ll J’ ,Reset’
- ]
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The Hardware

W Main features: Human Interface

5 Keybutton
L— ,Reset’
LED
. ,Reset’
7-Segment Display /
P05 _0 PO7_0
P05 5 P05 1 P07 5 P07 1
P05 6 P07 6
P05 _4 P05 2 P07 _4 PO7_2
PO5.3  pos 7 POT3 po7 7 Rotary
SEGL1: Port50-57 SEG2: Port70-77
or or // Encoder
Potentiometer $\
AN30 LED ,Power*
1 N

Keybutton ,INT10° Keybutton ,INT11'

Port P7B Port P7C
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The Hardware

W Main features: Debugging

On-Board JTAG

A

Trace JTAG
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The Hardware

¥ Main features: Other Pin-Headers

]
Motor Control
Pin-Headers
/77
TSC
(Touch-Sensor Connector) 14
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The Hardware
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The Hardware

The jumpers

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

Number Description Special Type Default Number Description Special Type Default
JP1 Main Clock Oscillator open JP19 SEG1 - P50 Solder Jumper |closed
P2 Main Clock Oscillator open JP20 SEG1 - P51 Solder Jumper |closed
JP3 Main Clock Oscillator open P21 SEG1 - P52 Solder Jumper |closed
P4 Main Clock Oscillator open P22 SEG1 - P53 Solder Jumper |closed
JP5 Sub Clock Oscillator open JP23 SEG1 - P54 Solder Jumper |closed
JP6 Sub Clock Oscillator open P24 SEG1 - P55 Solder Jumper |closed
IP7 Sub Clock Oscillator open JP25 SEG1 - P56 Solder Jumper |closed
P8 C-Pin Solder Jumper |closed JP26 SEG1 - P57 Solder Jumper |closed
JP9 C-Pin Solder Jumper |closed P27 TSC /12C / SCL-Pullup closed
JP10 USB/UART programming open P28 TSC /12C / SDA-Pullup closed
JP11 Sub Clock Oscillator Solder Jumper |closed JP29 SEG2 - P70 Solder Jumper |closed
P12 Sub Clock Oscillator Solder Jumper |closed JP30 SEG2 - P71 Solder Jumper |closed
JP13 AVRH closed JP31 SEG2 - P72 Solder Jumper |closed
P14 AGND closed JP32 SEG2 - P73 Solder Jumper |closed
JP15 Main Clock Oscillator Solder Jumper |closed JP33 SEG2 - P74 Solder Jumper |closed
JP16 Main Clock Oscillator Solder Jumper |closed P34 SEG2 - P75 Solder Jumper |closed
P17 5V/3V3 1-2 JP35 SEG2 - P76 Solder Jumper |closed
JP18 MCUVCC closed JP36 SEG2 - P77 Solder Jumper |closed
16
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The Hardware

The jumpers

Number Description Special Type Default
P37 SP1 / SIN-Pin Solder Jumper |open
JP38 CAN MCUVCC / VCC5V Solder Jumper (2-3
JP39 USBVCCO 1-2
IP40 VBUS USBHO 2-3
JP41 USBVCC1 1-2
P42 USB UHCONX closed
JP43 Rotary Encoder Solder Jumper |closed
P44 Rotary Encoder Solder Jumper |closed
JP45 Potentiometer Solder Jumper |closed
P46 VBUS USBH1 1-2
P47 FTDIJTAG closed
P48 FTDIJTAG closed
IP49 FTDIJTAG closed
JP50 FTDIJTAG closed
JP51 UART / SOT USB <-> RS232 U-0
JP52 UART / SIN USB <-> RS232 R-1
JP53 Flow control open
JP54 CTS4 open

Number Description Special Type Default
P47 FTDIJTAG closed
P48 FTDIJTAG closed
JP49 FTDIJTAG closed
JP50 FTDI JTAG closed
JP51 UART / SOT USB <-> RS232 U-0
JP52 UART / SIN USB <-> RS232 R-1
JP53 Flow control open
JP54 CTS4 open
JP55 MAX3232 VCC Solder Jumper |closed
JP56 UART MDO Solder Jumper |open
JP57 RTS open
JP58 UART-RST open
JP59 Flow control Solder Jumper |[1-2
JP60 Flow control Solder Jumper |2-2
JP61 Ethernet PHYO Solder Jumper |closed
P62 Ethernet PHYO Solder Jumper |closed
P63 Ethernet PHYO Solder Jumper |closed
P64 Ethernet PHYO Solder Jumper |closed
17
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The Hardware

The jumpers

Number Description

Special Type

Default

Number Description Special Type Default
JP65 Ethernet PHYO Reset 1-2
P66 Ethernet PHYO Solder Jumper |closed
P67 Ethernet PHYO Solder Jumper |closed
P68 Ethernet PHYO Solder Jumper |closed
JP69 Ethernet PHYO Solder Jumper |closed
JP70 Ethernet Clock Enabled closed
P71 Ethernet Reference Clock [Solder Jumper |closed
P72 Ethernet PHY1 Solder Jumper |closed
JP73 Ethernet PHY1 Solder Jumper |closed
P74 Ethernet PHY1 Solder Jumper |closed
JP75 Ethernet PHY1 Solder Jumper |closed
JIP76 Ethernet PHY1 Reset 1-2
P77 Ethernet PHY1 Solder Jumper |closed
P78 Ethernet PHY1 Solder Jumper |closed
JP79 Ethernet PHY1 Solder Jumper |closed
JP80 Ethernet PHY1 Solder Jumper |closed
JP81 Ethernet VCC 1-2
P82 Motor Control 0 Solder Jumper |closed

P83 Motor Control 1 Solder Jumper |open
P84 Motor Control 2 Solder Jumper |open
JP85 Motor Control O Solder Jumper |closed
JP86 Motor Control 1 Solder Jumper |open
P87 Motor Control 2 Solder Jumper |open
P88 Motor Control 0 Solder Jumper |closed
JP89 Motor Control 1 Solder Jumper |open
JP90 Motor Control 2 Solder Jumper |open
JP91 Motor Control O Solder Jumper |closed
JP92 Motor Control 1 Solder Jumper |open
JP93 Motor Control 2 Solder Jumper |open
P94 Motor Control O Solder Jumper |closed
JP95 Motor Control 1 Solder Jumper |open
JP96 Motor Control 2 Solder Jumper |open
P97 Motor Control 0 Solder Jumper |closed
JP98 Motor Control 1 Solder Jumper |open
JP99 Motor Control 2 Solder Jumper |open
JP100 Motor Control 0 Solder Jumper |closed

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

JP51, JP52 : UART selection

UARTO and UART4 of the microcontroller can be used together with a
standard RS232 SUB-D9 connector and a serial/USB converter

The jumpers JP51 and JP52 routes the channel to the connector

The interface is selected by the jumpers’ alignment

UARTO = USB-connector (X11), UART4 = Sub-D9 (X12) (default)
o Setting of Jumper JP51 and JP52: U-0/ R-4

[RS232  USB
] 6 5 L. J (default)
e M:?}llgl E}suxw El Ui

UARTO = Sub-D9 (X12), UART4 = USB-connector (X11)
e Setting of Jumper JP51 and JP52: U-4 / R-0

RS232] USB
— el
siﬂﬂ O3 geeih
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The Hardware

W Extension headers X20-X23
® Standard 0.1” / 2.54mm grid for use with prototype boards
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The Hardware

The microcontroller pins

Pin-Function on Pin-Function on
Pin-name SK-FM3-176PMC- i Pin-name SK-FM3-176PMC-
ETHERNET ETHERNET
1 VvcC McCuvcc 12 P09/TRACECLK/TIOB00_2/RTS4_2/DTTI2X_0 RTS/TRACECLK
) PAO/RTO20_0/TIOA08_0/FRCKL 0 Reset TS C Connector 13 P50/INTO0_O/AINO_2/SIN3_1//RTO10_0/IC2 MotorDrivel
- - - / INTO 0_0/MOEX_0 PWM1H / SEG1-A
P51/INTO1_0/BINO_2/SOT3_1/RTO11_0/1C21 MotorDrivel
3 PA1/RTO21_0/TIOA09_0/I1C10_0 Hall Sensor1-3 /INT1 14
_0/MWEX_0 PWMI1L /SEG1-B
P52/INT02_0/ZINO_2/SCK3_1/RTO12_0/IC22 MotorDrivel
4 PA2/RTO22_0/TIOA10_0/IC11_0 Hall Sensor1-4 15
_0/MDQMO_0 PWM2H /SEG1-C
P53/SIN6_0/TIOA01_2/INT07_2/RTO13_0/IC MotorDrivel
5 PA3/RT023_0/TIOA11_0/1C12_0 Hall Sensor1-5 16
23_0/MDQM1_0 PWM2L / SEG1-D
MotorDrivel
6 PA4/RT024_0/TIOA12_0/1C13_0/INT03_0 TINT TSC Connector 17 P54/SOT6_0/TIOB01_2/RTO14_0/MALE_O
PWM3H /SEG1-E
MotorDrivel
7 PA5/RTO25_0/TIOA13_0/INT10_2 GINT TSC Connector 18 P55/SCK6_0/ADTG_1/RTO15_0/MRDY_0
PWM3L /SEG1-F
UART4 ( RXD)/ P56/SIN1_0/INTO8_2/TIOA09_2/DTTI1X_0/ MotorDrivel FAULT
8 P05/TRACEDO/TIOA05_2/SIN4_2/INT00_1 19
TRACEDO MNALE_O /SEG1-G
UART4 ( TXD)/
9 P06/TRACED1/TIOB05_2/SOT4_2/INTO1_1 TRACEDI 20 P57/SOT1_0/TIOB09_2/INT16_1/MNCLE_O SEG1-DP
10 P07/TRACED2/ADTG_0/SCK4_2 TRACED2 21 P58/SCK1_0/TIOA11_2/INT17_1/MNWEX_O
11 PO8/TRACED3/TIOA00_2/CTS4_2 CTS4/TRACED3 22 P59/SIN7_0/TIOB11_2/INT09_2/MNREX_0
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The Hardware

The microcontroller pins (cont‘d

Pin-Function on

Pin-Function on

Pin-name SK-FM3-176PMC- Pin-name SK-FM3-176PMC-
ETHERNET ETHERNET
P36/1C02_0/SIN5_2/INT09_1/TIOA12_2/MCS
23 P5A/SOT7_0/TIOA13_1/INT18_1/MCSX0_0 34 X2 0 Hall Sensor0-5
P37/1C01_0/SOT5_2/INT10_1/TIOB12_2/MC
24 P5B/SCK7_0/TIOB13_1/INT19_1/MCSX1_0 35 $X3 0 Hall Sensor0-4
25 P5C/TIOA06_2/INT28_0/1C20_1 36 P38/1C00_0/SCK5_2/INT11_1/MCLKOUT_0 Hall Sensor0-3
26 P5D/TIOB06_2/INT29/DTTI2X_1 MotorDrive2 FAULT 37 P39/DTTIOX_0/ADTG_2 MotorDrive0 FAULT
MotorDrive0
27 AN GND 38 P3A/RTO00_0/TIOAO0_1
PWM1H
MotorDrive0
28 P30/AINO_0/TIOBO_1/INT03_2 QPRCO-A 39 P3B/RTO01_0/TIOA1_1 PWMLL
MotorDrive0
29 P31/BINO_0/TIOB1_1/SCK6_1/INT04_2 QPRCO-B 40 P3C/RT002_0/TIOA02_1 PWM2H
MotorDrive0
30 P32/ZINO_0/TIOB2_1/SOT6_1/INT05_2 QPRCO0-Z 41 P3D/RTO03_0/TIOA03_1 PWMZL
MotorDrive0
31 P33/INTO4_0/TIOB3_1/SIN6_1/ADTG_6 42 P3E/RTO04_0/TIOA4_1
PWM3H
MotorDrive0
32 P34/FRCKO_0/TIOB04_1 CANL 43 P3F/RTO05_0/TIOAS_1
PWM3L
33 P35/1C03_0/TIOBO5_1/INT08_1 CANH 44 VSS GND

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

The microcontroller pins (cont‘d)

Pin-Function on Pin-Function on
Pin-name SK-FM3-176PMC- i Pin-name SK-FM3-176PMC-
ETHERNET ETHERNET
45 vcc McCuvcc 56 P47/X1A Subclock (optional)
46 P40/TIOA00_0/RTO10_1/INT12_1 57 INTX Key button ‘Reset’
47 P41/TIOA01_0/RTO11_1/INT13_1 58 P48/DTTI1X_1/INT14_1/SIN3_2
48 P42/TIOA02_0/RTO12_1 59 P49/TIOB00_0/1C10_1/AINO_1/SOT3_2

P4A/TIOBO1_0/IC11_1/BINO_1/SCK3_2/MAD

49 P43/TIOAO3_0/RTO13_1/ADTG_7 60
ATA00_0
P4B/TIOB02_0/IC12_1/ZINO_1/MADATAOL_
50 P44/TIOA04_0/RTO14_1 U14 LAN reset ‘nRST’ 61 .
— P4C/TIOB03_0/1C13_1/SCK7_1/AIN1_2/MAD
51 P45/TIOA05_0/RTO15_1 U12 LAN reset ‘nRST 62
: ATA02_0
g% 1
>y P4D/TIOBO4_0/FRCK1_1/SOT7_1/BIN1_2/M
?‘%H,’-’H’ﬁ ; 52 C C-pin 63 / -0/ -1/50T7_1/BIN1_2/
Riiridise ADATA03_0
P4E/TIOBO5_0/INTO6_2/SIN7_1/ZIN1_2/MA
53 Vss GND 64
DATA04_0
54 vee Mcuvce 65 P70/TIOA04_2/MADATAO5_0 SEG2-A
55 P46/X0A Subclock (optional) 66 P71/INT13_2/N8/MADATAO6_0 SEG2-B
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The Hardware

The microcontroller pins (cont‘d)

Pin-Function on Pin-Function on

Pin-name SK-FM3-176PMC- Pin-name SK-FM3-176PMC-
ETHERNET ETHERNET
P72/SIN2_0/INT14_2/AIN2_0/MADATAO7_ USB Host-
67 ; SEG2-C / QPRC2-A 78 P7D/TIOA14_1/FRCK2_1/INT12_0 Overcurrent
Vi u

P73/SOT2_0/INT15_2/BIN2_0/MADATA08

68 0 SEG2-D/ QPRC2-B 79 P7E/TIOB14_1/I1C21_1/INT24_0 Hall Sensor2-3
69 P74/SCK2_0/K8/MADATA09_0 SEG2-E/ QPRC2-Z 80 P7F/TIOA15_1/1C22_1/INT25_0 Hall Sensor2-4

P75/SIN3_0/ADTG_8/INT07_1/MADATA10 Hall Sensor2-5 / SIN
70 SEG2-F 81 PFO/TIOB15_1/SIN1_2/INT13_0/1C23_1

_0 TSC Connector

P76/SOT3_0/TIOA07_2/INT11_2/MADATA SDA1 TSC

71 SEG2-G 82 PF1/TIOA08_1/SOT1_2/INT14_0
11 0 Connector

P77/SCK3_0/TIOBO7_2/INT12_2/MADATA1

72 o SEG2-DP 83 | PF2/TIOBO8_1/SCK1_2/INT15_0 SCL1 TSC Connector
SW Rotary-A
73 P78/AIN1_0/N9/MADATA13_0 Y 84 | PEO/MD1
/QPRCL-A
< i) |
N\ i) P79/BIN1_0/TIOB15_0/INT23_1/MADATA1 SW Rotary-B Programmin
%%q,’,’w’u 74 /BINI_O _0/INT23_1/ Y 85 | mpo % g
St 4.0 /QPRC1-B Switch S1
75 ZIN1_0/L9/MADATA15_0 QPRC1-Z 86 | PE2/X0 4MHz Crystal
76 P7B/TIOB07_0/INT10_0 87 | PE3/x1 4MHz Crystal
77 P7C/TIOAO07_0/INT11_0 88 | vss GND
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The Hardware

The microcontroller pins (cont‘d)

Pin-Function on

Pin-Function on

Pin-name SK-FM3-176PMC- Pin-name SK-FM3-176PMC-
ETHERNET ETHERNET
P1A/AN10/SIN4_1/INTO5_1/TIOA13_2/1C00_ Motor Drivel-
89 vcc McCuvcc 100
1/MADO06_0 U_PH_B
Motor Drive0- P1B/AN11/SOT4_1/INT25_1/TIOB13_2/1C01 Motor Drivel-
90 P10/AN00/MCSX7_0 101
U_DC_BUS _1/MADO7_0 U_PH_C
o1 P11/ANO01/SIN1_1/INTO2_1/FRCKO_2/MCS Motor Drive0- 102 P1C/AN12/SCK4_1/INT26_1/TIOA14_2/1C02_ Motor Drivel-
X6_0 U_PH_A 1/MADO08_0 I_DC_BUS
Motor Drive0- P1D/AN13/CTS4_1/INT27_1/TIOB14_2/1C03_ Motor Drive0-
92 P12/AN02/SOT1_1/1C00_2/MCSX5_0 103
U_PH_B 1/MADO09_0 I_PH_A
Motor DriveO- P1E/AN14/RTS4_1/INT28_1/TIOA15_2/DTTI Motor DriveO-
93 P13/AN03/SCK1_1/1C01_2/MCSX4_0 104
U_PH_C 0X_1/MAD10_0 I_PH_B
04 P14/AN04/SINO_1/INT03_1/1C02_2/MADO Motor Drive0- 105 P1F/AN15/ADTG_5/INT29_1/TIOB15_2/FRCK Motor Drive0-
00 I_DC_BUS 0_1/MAD11_0 I_PH_C
Motor DriveO-
95 P15/AN05/SOTO0_1/1C03_2/MADO01_0 | PH A 106 AVCC AVCC
Motor DriveO-
96 P16/AN06/SCKO_1/INT20_1/MADO02_0 | PH B 107 AVRH AVRH
Motor Drive0-
97 P17/ANO07/SIN2_2/INTO4_1/MADO3_0 | PH C 108 AVSS GND
Motor Drivel-
98 P18/AN08/SOT2_2/INT21_1/MADO04_0 109 VSS GND
U_DC_BUS
Motor Drivel- Motor Drive2-
99 P19/AN09/SCK2_2/INT22_1/MADO5_0 110 PBO/AN16/TIOA09_1/SIN7_2/INT16_0
U_PH_A U_DC_BUS

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

The microcontroller pins (cont‘d)

Pin-Function on Pin-Function on

Pin-name SK-FM3-176PMC- Pin-name SK-FM3-176PMC-
ETHERNET ETHERNET

Motor Drive2-

111 PB1/AN17/TIOB09_1/SOT7_2/INT17_0 U PH A 122 | P25/AN28/SOT2_1/RT002_1/MAD16_0

112 PB2/AN18/TIOAL0_1/SCK7_2/INT18.0 Motor Drive2- 123 P24/AN29/SIN2_1/INTO1_2/RTO01_1/MAD1

- - - U_PH_B 7.0

Motor Drive2- .

113 PB3/AN19/TIOB10_1/INT19_0 U PH C 124 P23/AN30/SCK0_0/TIOA07_1/RTO00_1 Potentiometer
Motor Drive2-

114 PB4/AN20/TIOA11_1/SINO_2/INT20_0 | DC BUS 125 P22/AN31/SOT0_0/TIOB07_1/ZIN1_1 UARTO ( TXD)

PB5/AN21/TIOB11_1/SOTO_2/INT21_0/Al Motor Drive2-
115 N2 2 I PH A 126 P21/SINO_O/INT06_1/BIN1_1 UARTO ( RXD)
116 PB6/AN22/TIOA12_1/SCKO_2/INT22_0/BIN Motor Drive2- 127 P20/INTO5_0/CROUT_0/UHCONX1/AIN1_1/
2.2 I_PH_B MAD18_0

Motor Drive2-

117 PB7/AN23/TIOB12_1/INT23_0/ZIN2_2 I PH C 128 PF6/FRCK2_0/NMIX

‘&‘. ) —
AN 11
K11
‘;7‘,.':_‘ 7 118 P29/AN24/MAD12_0 129 USBVCC1 USB- Power supply

P28/AN25/ADTG_4/INTO9_0/RTO05_1/MA

119 130 P82/ubM1 USB Data -
D13_0

120 P27/AN26/INT02_2/RTO04_1/MAD14_0 131 P83/UDP1 USB Data +

121 P26/AN27/SCK2_1/RTO03_1/MAD15_0 132 VSS GND
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The Hardware

The microcontroller pins (cont‘d)

Pin-Function on

Pin-Function on

Pin-name SK-FM3-176PMC- Pin-name SK-FM3-176PMC-
ETHERNET ETHERNET
Motor Drive2-
133 VCC MCUVCC 144 P95/TIOB13_0/RTO25_1/INT27_0/MAD24_0 PWMSL
134 POO/TRSTX JTAG TRSTX 145 PCO/E_RXERO_RXDV1 U14 LAN RXDV
JTAG TCK / TRACE
135 P01/TCK TeK 146 PC1/E_RX03_RX11 U14 LAN RXD1
136 P02/TDI JTAG TDI/ TRACE TDI 147 PC2/E_RX02_RX10 U14 LAN RXDO
JTAG TMC/ TRACE
137 P03/TMS ™C 148 PC3/E_RX01/TIOA06_1 U12 LAN RXD1
JTAG TMC/ TRACE
138 P04/TDO ™C 149 PC4/E_RX00/TIOA08_2 U12 LAN RXDO
P90/TIOB08_0/RT020_1/INT30_0/MAD19_ | Motor Drive2-
139 150 PC5/E_RXDVO/TIOA10_2 U12 LAN RXDV
0 PWM1H
P91/TIOB09_0/RTO21_1/INT31_0/MAD20_ Motor Drive2-
140 151 PC6/E_MDIOO/TIOA14_0 U12 LAN MDIO
0 PWMI1L
Motor Drive2-
141 P92/TI0OB10_0/RTO22_1/SIN5_1/MAD21_0 PWMZH 152 PC7/E_MDCO/CROUT_1 U12 LAN MDC
P93/TIOB11_0/RTO23_1/SOT5_1/MAD22_ Motor Drive2-
142 153 PC8/E_RXCKO_REFCK Ethernet clock
0 PWM2L
P94/TIOB12_0/RTO24_1/SCK5_1/INT26_0/ Motor Drive2- Host/Device USB
143 154 PC9/E_COLO .
MAD23_0 PWM3H switch

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

The microcontroller pins (cont‘d)

Pin-Function on Pin-Function on
Pin-name SK-FM3-176PMC- i Pin-name SK-FM3-176PMC-
ETHERNET ETHERNET
155 PCA/E_CRSO USB Host enable 166 PD3/E_TXENO/TIOB03_2 U12 LAN TXEN
156 ETHVCC Ethernet VCC 167 P62/E_PPSO_PPS1/SCK5_0/ADTG_3
157 VSS GND 168 P61/SOT5_0/TIOB02_2/UHCONXO0 USB UHCONX
Programming
158 PCB/E_COUT 169 | P60/SIN5_0/TIOA02_2/INT15_1 A
Switch S1
159 PCC/E_MDIO1 U14 LAN MDIO 170 PF3/TIOA06_0/SIN6_2/INT06_0/AIN2_1
160 PCD/E_TCKO_MDC1 U14 LAN MDC 171 PF4/TIOB06_0/SOT6_2/INTO7_0/BIN2_1
161 PCE/E_TXERO_TXEN1/D7/TIOB06_1 U14 LAN TXEN 172 PF5/SCK6_2/B3/ZIN2_1
‘&‘ % ol
X 1 i
SO/
7 K i1 162 PCF/E_TX03_TX11/E7/TIOB08_2 U14 LAN TXD1 173 USBVCCO USBVCC
PDO/E_TX02_TX10/SCK4_0/TIOB10_2/INT3 .
163 01 U14 LAN TXDO 174 P80/UDMO USB Switch
164 PD1/E_TX01/SOT4_0/TIOB14_0/INT31_1 U12 LAN TXD1 175 P81/UDPO USB Switch
165 PD2/E_TX00/SIN4_0/TIOA03_2/INT00_2 U12 LAN TXDO 176 VSS GND
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The Software

The SK-FM3-176PMC-ETHERNET CD includes the following
software:

MCU Flash programming tools
» FUJITSU FLASH MCU Programmer for FM3
= FLASH USB DIRECT Programmer

The FUJITSU USB Assistant

The FUJITSU OpenOCD Starter GUI
(including USB driver for on-board USB-to-RS232 converter)

The terminal program SerialPortViewerAndTerminal
Free open-source development toolchain
Software examples for the SK-FM3-176PMC-ETHERNET

Please check our dedicated microcontroller website:

http://mcu.emea.fujitsu.com

for updates of the Flash programmer tool, utilities and examples

for data sheets, hardware manuals, application notes, etc.
29
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http://mcu.emea.fujitsu.com/

Source Code Examples

W Following examples are provided with SK-FM3-176PMC-ETHERNET for
IAR Embedded Workbench V6.2 and KEIL pVision4:

mb9bfd18t template-v1?2

« [Empty‘ project as base for user applications
mb9bfd18t_adc_dvm-v10

 Digital voltage meter based on the A/D-converter
mb9bfd18t uart-v10

» Simple UART example (UARTO)
mb9bfd18t ioport counter-v10

» Counts from 0 to 99 on the 7-segment display
sk-fm3-176pmc-ethernet_ethernet uip-v12

» Port of the free pIP (micro-1P) TCP/IP stack including small webserver

Further and updated examples are available on this CD,
our MCU website and our starterkit website.

You can find a demonstration firmware and additional product information
of the commercially supported TCP/IP stack by SEVENSTAX on this CD.

Note: Please copy the examples to your local drive!
30
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http://mcu.emea.fujitsu.com/mcu_product/detail/MB9BFD18TPMC.htm
http://mcu.emea.fujitsu.com/mcu_tool/detail/SK-FM3-176PMC-ETHERNET.htm

& Create own USB Applications

Using the Fujitsu USB Assistant
Easy to use, step by step
Creates USB Host / Device Projects

Combines microcontroller templates, board support and USB use case
Start installation of Fujitsu USB Assistant

=01 x|
Bin [ Wew Spedsd  Heb
# [0 B s = 556 LA
‘witlcona | Davicn (Funciion] | Hoet | Hadoars Satting: |
x
1o Fujitsu's USB Assistant
The Fugtzu LISH Azemiand will el pons b0 sasy
configuie the enbistded LISH devs
Tempintes gres o sasp shad in shandart classe:
umton clarass ard mors
) Sotig ous et wesk
@ Setirg vl vk bt may havvm probiems
() Semrgdom i
© Somaane | Cow | [ Nee |
Varsianl 108
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OpenOCD (Open On-Chip Debugging) is an open-source
software, which provides JTAG debugging with GDB

On the SK-FM3-176PMC-ETHERNET is a dual UART-to-USB
converter that serves two purposes:

JTAG interface to be used with OpenOCD
Virtual COM port

However, this converter chip needs a special driver on the
connected Personal Computer and for debugging with
OpenOCD, a GDB (GNU Debugger) server must be started.

FUJITSU OpenOCD Starter GUI is a dedicated application to
ease the handling with OpenOCD and GDB and a convenient
way to install all the necessary drivers.
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Installation of OpenOCD Debugger

1) Start installation of Fujitsu OpenOCD Starter (GUI)
x|

Select the language to use during the
installation:

2) The following window should appear.
Select your preferred language 2

I I Cancel |

3) Press Next 4) Select ,| accept agreement” and

IS Lioix
=t}
" License Agreement
O Welcome to the Fujitsu OpenOCD g o . . o FUJITSU
e n OC D . Please read the following important infarmation befare continuing. CpenCD
p Starter Setup Wizard busths P
Graphical Frontend  this wil instal Fujitsu OpenOCD Skarker 0.2 on your computer, Please read the Follawing License Agreement. You must accept the terms of this

agreement before continuing with the installation,
1t is recommended that vou close all other applications before

continuing, ﬂ
Click Mext to continue, or Cancel ko exit Setup, Warranty and DiSCIaimer

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

(oo}
FU] ITSU eement

Cancel

< Back next = Cancel |
y A

S \\J 33
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Installation of OpenOCD Debugger

5) Select the installation folder and 6) Select Full installation, press

press Next Next
I =10

] =
Select Destination Location FUJITSU Select Components FUJITSU
wWhere shauld Fuijitsu OpenoCD Starter be installed? OpenQCD Which components should be installed? Cpen0ED
s Fuums s P
. Select the companents you want ta install; clear the components you da nat wank ko
_J Setup will install Fujitsu OpenOCD Starter into the Following Folder. instal. Click Next when you are ready to continue.

To continue, click Mext, IF vou would like to select a different Falder, click Brawse,

Browse. ..

Pragram Files 7.4 MB

C:iProgram FilesiFuijits

Current selection requires at least 8,1 ME of disk space.
At least & 2 MB of free disk space is required.

< Back I Mext = I Cancel |
« Back I Mext = I Cancel |

7) Select shortcuts folder and 8) Select ,Create a desktop icon”
press Next and Create Quick Launch Icon and

press Next

"inﬂz Setup - Fujitsu OpenOCD Starter ;IQIE
{5 Setup - Fujitsu DpenDCD Starter =10]x]

=]
Select Start Menu Folder FUJITSU o
whete should Setup place the program's shortcuts? rpentIC] Select Additional Tasks FUI”SU
. - which additional tasks should be performed? DOpenRCl

sk P

Sebup will create the program's shortcuts in the Following Stark Menu folder, Select the additional kasks vou would like Setup to perfarm while instaling Fujitsu
Open0CD Starter, then click Mext,

To continue, click Mext, IF you would like ko select a different Folder, dick Browse, additional icons:

Browse. .. [

¥ Create a Quick Launch icon

2 2 deshtop icon;

< Back I [Mext = I Cancel | < Back I Mext > I Cancel |
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Installation of OpenOCD Debugger

9) Press Install

]inq Setup - Fujitsu DpenOCD Starter ;IEIEI

i
Ready to Install FU]”SU
Setup is now ready to begin installing Fujitsu OpencCD Starter on your CpenQCD
camputer, B Funn

Click. Install to continue with the installation, or click Back if you want ta review or
change any settings.

Destination location: :I
C:YProgram Files\Fujitsu OpenOCD Starker

Start Menu Folder:
Fuijitsu Semiconductor Eurape

Additional basks:
Additional icons:

Create a deskbop icon
Create a Quick Launch icon

Ly o

Cancel |

< Back

11) Select Install Drivers and push
Finish
iz
OpenOCD  Soier Selup Wisard. 0000

I~ L] I

Graphical Fromtend e b frebed realieg Poitiy OpentcD St oh your
computer, The apphcstion mury be Lsunched by selscting the
retaled o

= L T

I Yrstall Dvnvers (P im UEB JTAS Peat)

FUjiTsu
=1

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

10) Installation will begin

Fujitsu OpenOCD Starter Uninstall

Uninstall Status
Please wait while Fujitsu OpentiCD Starter is removed from your computer.

Uninstalling Fujitsu OpenOCD Starter. ..

[

Canicel |

12) Open the application

FUJITSU OpenDCD Starter -1o]
hern About

Install Driver
Open
Licence

Canfig File:

Firmware File I

Commands Programming — | [ Debugging GUI Frontend for
OpenOCD
Eull Operation (E+R) Start Deb hitp: /openocd sourceforge. net/
otartDebug with LIbLISB-win32 driver

itp: /libushwin32. sourceforge et/
Erase Program

VO L01 FUJITSU
Fujitsu Semiconductor Burope =]
Open0CD GUI Frontend
Open OCD binary found: .\openocd-0.6.0.exe
Found Config Files:
- \sk-fm3-176pmc-ethernet. cfo
- \sk-fm3-48pmc-ushstick . cfg
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Installation of the USB-driver

Connect the SK-FM3-176PMC-ETHERNET via UARTB (X11) to
your PC

The Installation of the drivers will be done through OpenOCD.
Only in case the following dialog box appears, follow the next
steps.

Windows will tell Found New Hardware: FT232R USB UART and

the Hardware Wizard should start automatically
* Note: The dialog box may differ with different operating systems

Found New Hardware Wizard

Welcome to the Found New
Hardware Wizard

Wwindows will zearch for curent and updated zoftware by
looking on your computer, on the hardware installation CD, or on
the Windows Update Web site [with your permizzion).

Bead our privacy policy

1) Ignore this dialog box

Can Windows connect to Windows Update ta search for
software?

7 e, this time only

Click MNest to continue.

< Back I Mest » I Cancel
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Installation of the USB-driver

2) Open OpenOCD 4) If a warning window

3) Press the button Install Driver appears, press Continue
Anyway. This window could
appear more than once

ST . ware Installation
Config File: 2 k-fm3-17E6pmc-ethernet cfg

Firmware File: | G | M-> L] 'j The software vou are instaliing for this hardvaare:

LicEnce USE Serial Corverter B

Commands Programming —— | [ Debugging —————— GUI Frontend for

Eull Operation (£+F) | OpenOCD haz not passed Windows Logo testing to werify itz compatibility
e Start Debug m‘;fjgﬁ?‘;fﬁ%@“&fﬁ’;’ge'”e” with Windaws 2P, [Tell me why this testing is impartant. ]

http: Albusb-wind2. sourceforge. net/

Erase Program | - Continuing your installation of thiz software may impair
VT LO1 FUJITSU or destabilize the correct operation of your system
either immediately or in the future. Microsoft strongly
Fujicsu Semiconductor Europe =]

recommends that pou stop thiz installation now and
contact the hardware vendor for software that has
Open OCD binary found: .Yopenocd-0.6.0.exe passed Windows Logo testing.

Found Config Files:
- .\sk-fm3-176puc-ethernet._ctfy
- . \=k-fm3-48pmo-ushstick.cfy

OpendCDh GUT Frontend

Continue Anmaay ‘jjgT'ti'Fi"|'ﬁ§'t'5ii5‘t‘i’-5’ﬁ"'§|

5) READY!!!
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Installation of the USB-driver

B Start the Device Manager of the Windows

There are two ways to check whether your installation was successful:
Control Panel

B Open the Fujitsu SerialPort Viewer and
Terminal
® START -> Settings -> Control Panel ©  Double click on the icon  Pof the taskbar.
® Control Panel -> System -> Hardware ->
Device Manager ® It will show the opened ports, check for the
. . assigned virtual COM-port number
B  Check ‘Ports’ for the assigned virtual COM- ® USB Serial Port (e.g.: COM2)
port number e
® USB Serial Port (e.g.: COM2) = Gom Ports
+USB Serial Port (COM2)
aloix
Bl aon o Weiee Hel
= [E @SR N
71 G Pt b D =]
; .?I::’::rtlﬂ'.'ulwﬁr:-

Wi 5w pihes peosnking desvanss
Viorkars

1 I sk et
21 FoduicoMsLET]
1)

o 1]
= Pz Part LTI

o 1558 S o 00T
i . Spund, vider snd ey pontroless

§ Grhondwaces
Univeresl Serial fais condrollers

B Crimi ] E2BIL CCHT Parsk] LA Linivmreal Hot onbroller - 2708
IrdmiFi] E8TLE (HHT Farsky] LU Unbvarsal Moot Cordrober - 2700
e L

| d|

s gk 1

Ready!
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Flash Programming

W There are two options to program the flash:

1. UART Programming (X11, X12)
o Check jumper JP10 is opened

e Connect UARTO of the board to the USB-Port of the PC
— via USB (JP51, JP52: U-0, R-1)
— via RS232 (JP51, JP52: U-1, R-0)

e Usethe FUJITSU FLASH MCU Programmer

2. USB Programming (X7)
e Check jumper JP10 is closed

e Connect the board via USB-Device (X7) to the USB-Port of the PC
 Usethe FLASH USB DIRECT Programmer
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FUJITSU FLASH MCU Programmer
for UART Programming

FUJITSU FLASH MCU Programmer
Free of charge, no registration required
Windows based programming tool for FM3 Fujitsu microcontroller
Uses PC serial port COMx (incl. virtual COM port: USB-t0-RS232)
Start installation

~i/
—Flash Information
Target MCU MBIBFG185T - Start Addr  End Addr Size
0o0o0o0o0oH OFFFFFH 100000H
Crystal Frequency IdMHz j

Hex File Imhﬂhbo-o-c_[:an_uart_tt:rmina ngnl

| | |
| 100000H | 100001H | 000002H
| | |
| | |

~Command to COMY

Full Operation[D+E+B+P] Set Environment Help |

Check SUM ¥01,L02

Download Erase Blank Check
FUNITSU FLASH MCU PROGRAMMER

A
Brogram & Yerify | Bead & Compare Copy. I ME@
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Program Download

Start the FUJITSU FLASH MCU Programmer

Select the target microcontroller MBO9BD18S/T
While MB9BFD18S/T is not available in the programming tool, MBO9BF618S/T can be selected

Select the crystal frequency (4 MHz)

Choose the software example from the example ‘exe‘-folder

(e.g. .\ \Examples\examples\mb9bfd18t_ioport_counter-
v10\example\lAR\output\release\exe\mb9bfd18t ioport_counter.srec)

&% FUIITSU FLASH MCU Programmer for FM3 o =] 3

—Flash Information

Target MCU MBIBF618ST - Start Addr  End Addr Size

| 000000H | OFFFFFH | 100000H

Crystal Frequency IdMHz j

| 100000H | 100001H | 000002H
Hex File Imhﬂhbocx_can_uart_termina ngnl | | |

~Command to COMY7Y | | |

W

Eull Operation[D+E+B+P) Set Environment Help |

Check SUM ¥o1,L02

Download Erase Blank Check

FUJITSU FLASH MCU PROGRAMMER

—
Brogram & Yerify | Bead & Compare Copy r ME@
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Program Download

Connect to the PC

Connect UARTO to RS232 (X12) or
to the USB interface (X11)

Select COM port (,Set Environment®)
Open JP10
Set switch S1 to position PROG
Press Reset
Start Full Operation

(see JP51, JP52 jumper settings)

RS232 USB port

IR S

S1: Mode selection

PROG: set switch to position
,PROG" in order to select the
program-mode

%4 FUIITSU FLASH MCU Programmer for FM3 oy =[]

Flash Information

Target MCU - Start Addr  End Addr Size
Crostal F [ - | vovoooH | oFFFFFH | 100000H
5ta requen r4 .
e aeeney | 1000004 | 100001H | 0o0DOZH
Hex File IthIhfxxx_can_uart_termina Open | ‘ |
c d to COM? | | |

Check SUM | vo1,L02

FUNTSU FLASH MCU PROGRAMMER

=M=3$

Full Operation[D+E+B+F]

Download Erase Blank Check

Keybutton ,RESET

Brogram & Verify | Bead & Compare Copy

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

42
All Rights Reserved.© Fujitsu Limited 2012



Program Download

¥ Close the FUJITSU FLASH MCU Programmer
W Set switch S1 to position RUN
¥ Press Reset T 17 17 T - T

S1: Mode selection

RUN: Set switch to position ,RUN’
in order to select the run-mode —

43 FUJITSU FLASH MCU Programmer for FM3

Flash Information

Target MCU MBOBFRIBS/T Start Addr  End Addr Size
Crvetal F [ 7 | 0D00DOH | OFFFFFH | 100000H
518 requen Z -
* e | 100000H | 100001H | 000002H Keybutton ,RESET"
Hex File Imh!]htxxx_can_uart_termina Open | | | ‘

~Command to COM7 | | ‘

Full Operation[D+E+B+P] Set Environment Help | CI ose th e FU\] ITSU FLASH
Check SUM | V01,02 MCU Programmer

FUJITSU FLASH MCU PROGRAMMER

d—
Brogram & Verify | Bead & Compare Copy. r ME@

Download Erase Blank Check

43
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FLASH USB DIRECT Programmer
for USB Direct Programming

FLASH USB DIRECT Programmer
Windows based programming tool for FM3 Fujitsu microcontroller
Uses direct USB connection (via X7)
Start installation

i
~SELECT ~FLASH INFORMATION
Iﬂrgﬂt MCU IMBHEFE1 Esn j Start Addr End Addr Size

000000H OFFFFFH 100000H
100000H 100001H oooooZH

Hex File mb9bfd18t_ioport counter.sre

COM [1-255) |4

—~Command to COMA

Full Operation[D+E+B+P] Set Environment Help
Check SUM ¥ersion Info
Download Erase Blank Check
. USB pirecT
Brogram & VYerify | Bead & Compare Copy programmer
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Program Download

Start the FLASH USB DIRECT Programmer
Select the target microcontroller (MB9BFD18S/T)

While MBOBFD18S/T is not available in the programming tool, MBOBF618S/T can be selected

Choose the software example from the example ‘exe‘-folder

(e.g. .\ \Examples\examples\mb9bfd18t_ioport_counter-
v10\example\lAR\output\release\exe\mb9bfd18t ioport_counter.srec)

[M]FLaSH USB DIRECT Programmer

W

~SELECT
Target MCU

Hex File

COM [1-255)

|MBHEFE1BE,FI'

[

4

mb3bfd18t_ioport_counter.sre |: 0

Download

—Command to COMA

=101 %]
~FLASH INFORMATION
Start Addr End Addr Size
0oo0000H OFFFFFH 100000H
100000H 100001H 0ooo002H

Full Operation[D+E+B+H]

Erase

Blank Check

Brogram & Yerify

Bead & Compare

Copy

Set Environment

Help

Check SUM

Yersion Info

LJSB pirecT

programmer
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Program Download

Select the MCU power supply (J5)
Close JP10

Set switch S1 to position PROG S .
Connect USB port X3 with the PC

Install the USB driver

The driver is in the subfolder driver of installed
programmer
E.g.: C:\\FUJITSU USB DIRECT Programmer

USB port X7

S1: Mode selection

Select the COM port
Pl'eSS Reset PROG: set switch to positio

. PROG in order to select the
Start Full Operation vrogram-mode

[T]FLASH USE DIRECT Programmer
 SELECT

(o]
FLASH INFORMATION —

TargetMCU  |MB9BF618S/T =] Start Addr  End Addr Size
||| oooooon | oFFFFFH | 100000H
Hex File |mb9hfdlBt_iuport_counter.sre H

| 1000000 | 100001H | oooo0ZH

COM [1-255] |4 I I I

hmnment

It ended normally completely

~Command to

Eull Operation(D+E+B+P) Help |

eck SUM | Version Info |
Download _* - Cl
, LUSB pirecT
Program & Verify | Head & Compare Copy. programmer

JP10

1024 / 1024

.Y

J5
/ Keyblutton
RESET
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Program Download

Close the FLASH USB DIRECT Programmer
Set switch S1 to position RUN T T 1T T - — T
Press Reset

S1: Mode selection g

RUN: Set switch to position RUN in
order to select the run-mode

= ﬂ)
~SELECT ~FLASH INFORMATION J
Target MCU IMBQBFB1 88T j Start Addr End Addr Size
| 00000OH | OFFFFFH | 100000H

Hex File Imh!]hfd1 8t_ioport_counter.sre

| 100000H | 100001H | 000002H Keybutton RESET

COM [1-255) |4— | | |
| | | Close the FLASH USB

DIRECT Programmer

~Command to COMA4

Full Operation(D+E+B+P) Set Environment | Help |
Check SUM | Yersion Info |
Download Erase Blank Check
. USB pirecT
Brogram & Yerify | Bead & Compare Copy programmer
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Debugging with OpenOCD

SK-FM3-176PMC-ETHERNET offers an on-chip debugger via

USB X11

1.

2.
3.
4

Connect the board on X15 to the USB-Port of your PC
Open OpenOCD
Select the sk-fm3-176pmc-ethernet in config file
Click on Start Debug

FUIITSU OpenOCD Starter

hsk-fm3-17Bpmec-ethernet.cfg

Firmmware File:

— Commands Programming — Debugging

Eull Dperation (E+F)

Start Debug
|

=101 ]
About |
Install Driver |
Licence |

GUI Frontend for
OpenOCD

http: /fopenocd. zourceforge. net!
with LibLIS B-win 32 driver
http: /Aibusb-wind2 sourceforge. net!

Erase Frograrm )
o
Vi LT FUJITSU
Fujitsu Semiconductor Europe ;I
OpenlClh GUI Frontend
Open OCD binary found: _Sopenocd-0.5.0.exe
Found Config Files:
- hwsk-fm3-l76pme-ethernet . cfy
- _hsk-fm3-48pmc-ushstick.cfg
[]
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Debugging with OpenOCD

IAR Workbench configuration

FZ1AR Embedded Workbench IDE
File Edit “iew | Project Tools ‘Window Help

. OEEEG Addbes.
1. Open the project you want to debug. [ s
2. Go to Project->Options Fies

2 (7 mb9bhc
Clcomrr

Remove

.....

“ersion Control System

Make F7
il STRGHET

; Dptions for node "mb9bfxxx_ioport_counter™

X

Categary:

[General Options | Factory Settings |
3- Select Debugger CiC++ Compiler

Assembler
Oukput Convert Setup | D Ioad' Imagesl Extra Dptions' P\ugins'
4. Select Setup
.

Build Actions Diriver ¥ Bunto
. i IGDB Server =l [main
5. Asdriver select GDB Server
angel ‘
4R RO -monit
IG;’:;;:_” . —— WTOR.mac J
L R mankar Tl Stellaris FTDI
J-Linkf1-Trace Macraigor J
TI stellaris FTOI FE micro
Macraigor E'IFJ‘LINK
PE mi °
RDImIUU Third-Party Driver
TI=DS100
ST-LINK |$TDDLK\TiDIH$\CDN Ghdebugger FuijitsutiombIbiE06n. ddf J
Third-Party Driver
TI=D3100

Cancel |
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Debugging with OpenOCD

IAR Workbench configuration
6. Select GDB Server
7. Type 127.0.0.1 on the field of TCP/IP adress

Dptions for node “mb9bfsxx_ioport_counter™ 5[

Categary: Factory Seflings

General Options
CIC++ Compiler

Assembler

Output Converter GOB Server | Breakpaints |

Custom Build

Buld Actions TCP/P address or hosthame [part]
Linket

Debuager 127.0.0.1

J-Linkf 3 Trace
TI Stellaris FTDI
Macraigor

PE micra

RDI

ST-LINK ™ Log communication

Third-Party Driver [#PROJ_DIR:cspyzomm og J
TI ®D5100

Cancel

8. Start debug in IAR Workbench
|

S @:
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Debugging via JTAG

The MB9BFD18T microcontroller offers a JTAG-Interface,
which is supported by SK-FM3-176PMC-ETHERNET.
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 X14 and to the USB-Port of your PC

Use IAR-Embedded Workbench to debug your program

If the JTAG-Adaper allows powering the target, then jumper J5 can be
set as follows:

_

L1
EXT
JLIME
USBOELVICE
USBRLRL

LI
|

]
g

iy
[}

C30

&

= e
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IAR-Embedded Workbench /
KEIL pVision IDE and Debugger

¥ Installation

¥ Getting Started
M Open Project
¥ Build Project
W Debug Project

IAR Embedded

Workbench®

GIAR
SYSTEMS

>

KEIL

Tools by ARM

uVision4

Integrated Development Envirenment

Copyright © 1997 - 2005 Keil Software, 2005 - 2009 ARM Ltd. All rights reserved.

This product is protected by LS and international laws.
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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
o http://supp.iar.com/Download/SW/?item=EWARM-KS32

W Install J-Link Debugger (SK-FM3-176PMC-ETHERNET-JLINK)
® Connect J-Link to USB Port and follow installation instructions

» Dirivers:
<Installation_Path>\IAR Systems\Embedded Workbench
x.y\arm\drivers\Jlink\ x64 or x86

m Start EWARM Workbench
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http://supp.iar.com/Download/SW/?item=EWARM-EVAL
http://supp.iar.com/Download/SW/?item=EWARM-KS32

IAR Workbench Getting Started

Choose File — Open — Workspace

Select e.g. \Examples\examples\mb9bfd18t_ioport_counter-
v10\example\|lAR\mb9bfd18t _ioport_counter.eww

5 188 trokedded Wirkbeech 100

[me Bl Gom Broml Jock sidew pop
o e
R —
s

o i Hral e e B TS AEHALT 1
o iy sran T

I ot e A e | R

e
Ek. STRG+

._m&: ARTRLR DA LR R LR R R AR L LR L R TR R R LT LR T C AT LR LR L LA L R LR R R AT LERIRTTd]]
5 w

S &l

Poga Zebys .

Bk, STHEHE
Mook Blzs

Raszant Workzpanas v
Ezi

........
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IAR Workbench - Main Window

IA R WO I k b e n C h 2 150 Frvdues el Wrarbs b 113 [l T

Bl fdt W Propd Tools Saedos den

Workspace on left side ~eie =  ne o 7Sy SR muN S b b

of Workbench window EE=—_i 1 =l
hd ChOOSG: grﬂgmhﬂufilrlin...l E.f | R

V[eW—) Works ace —'E"’_”_:r' comal inalgwed shoet 1EDERTTENNLELO1=40ea002, QeF202, CedS02, QuECOZ, Mx3202, G
p y T _fz'T:-z"L- romect. unEiqued shork LEDRCTTERRE [L0] = [0UBD . eiird, Deidid, OxUia, einis . i

. . 1 Clukaul

If hldden — [ ursi. emaigned char count = O A4 coawber Tor LED disalava

. .1]'-'-':':'_-- elgrsd char cxmt diteckion = L A7 oot dirscéies
« Open main.c on S e i S
source files. ERbe
. . — hia |
Source files on right = Ll ”

side of Workbench —Mmaut 2 = soim

— 51 sizinLh . i
= A anilialine TA0paria

window as tabbed R ) GRrc e <

FH3_GII0-I0F5 s o)

(L)) A zalach CPID funchion
(Lc1)ly - Bord 5 Zepui (Butboms INT &, TNT A

. d +— lalwchie, TR

WINAOWS o lalseaisk FHI GPIC-TADT = 0ROOO0; FF uss Portl sz glgital outrut
B Jagurca_lizs FH3 GIIC-AFFRL am0uFFON: o select CRE0 functics
|' EE“'ID"G FME_GATO-2PD0R] am [ FFON: 20 smd pira Lo curn ofF Jadu
L Py zmamip_ FHI GRIC-:DOFL |- Cx0OFE: 4 maies led pims subpubs

. — B Ramdra td
PrOJeCt Can _'T_ Jm_- r""‘_li-'ll =2PFRI a=lixiiiFh; S mmlaeh RN Sannhiooe
. — Eiraba=f FHI GRIC-:FRIORD §- CH0OMDG A4 546 Dliss b0 Gurh off Jeds
alternatIVEIy be L= M mba=f1 FM3_OPIC-0lO@3 |= CFFIZ: o =made lod poas cubpats

aehalle L]

Opened by: ! FHA_[FRLL=2PRORL = LESPRTTERRY [ cmmi. = ((ooemtb S [0 ™ L) §:
Flle_) Open—) [H1_GFIO--PDOR] - LEDBLTTEREL[=wme ¢ 101: /f seb omss’ place
Workspace— *.eww — gl s

Af (!0 ww (FH3_CTZO 2DMDINE £ QD00 || 0 koblk ke Buddcks sol sroadodd
|
A (0 == (|EMI_GFI2-+EDIRE & TuDODL1) A7 SRE-TWI0 prassed?

Mzt japor pounis A0 EJ {5 I’ I :-‘;'
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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)
— —
DEHd S %b@a o | A4y wufepdbh BURL| 2L
L y, . A
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 Workbench - Workspace

Project Name

Sub Folder common

Includes

Main

Workspace =

|| Debug j

|| Fites BE
2 (F mb3af316n_ioport_counter+10 - Debug v
21 (1 comman
I L2 [ evstermn_mb9aidlx.c
[ Output

— [ cmsis_iarh

— [ core_cm3h

— [ core_cmFunch
/ core_cminstrh

’ — [ DLib_Config_Marmal h

— [ DLib_Defaults.h

— [r1 DLib_Producth

— [k] DLib_Threads.h

— [k intrinsics.h

— [ mb9aii16nh

— [ mcuwh

— [k stelinth

— [ swstern_mb8afilxh

— [k xencoding_limits.h

— k1 vcheckh

— [1wwalsh

2| Jsource_files

Project Description

1 [c] rmain.e
fsm startup_mhb9af31xs

Feadme td

Project Built Output

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

o= 1) C Uit
mbk9afilGn_ioport_counter~10.map
[ mbYaf316n_ioport_counter-10.0ut

mb3af31En_ioport_counter-v10
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Making the Project

IAR Workbench - Making Project

Messages

Use Make-lcon (*%), <F7> or
Menu: Project—Make

Check for no errors in Output window
below

al

Building configuration: mb9af316n_ioport_counter-10 - Debug
Updating build tree...

FrIain.c
Linking

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

Build errors are indicated by i’ or"::j
In Output yvindow and Source vigw

| hMessages

Lpdating diree...
main.c

€9 Eror[Pe020]: identifier "_GFIO" is undefined

M Warming[Pe177] variable "a" was declared but never referenced
€9 Errorwhile running C/C++ Compiler

Total nurmber of errors: 1
Total number of wamings: 1

1 |
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AR Workbench - Download to
Target

Download to Target and Start Debugging
Use Q 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

Zle 2 L2 X b

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

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

information .
- | 165 CHULTHR bic.MOWT = 5

» Current line (PC): 1+
« Halted on Breakpoint: l© 172 s pic.povT - 2

o Halted on Data break (example): | | 148 Timeriinecic - 1;

" Disassembly Window
® Shows ‘pure’ disassebly view
® Shows mixed mode view

Disassemnbly
Gota I j IMemoly j IE
Oxliffc3bo: O0=x6001 STR rl, [x0] ;I
if {1 {BUT PDIREEPSWZY )
??main_4: _I
Oxlfffcibe: O=d4824 LDR.N r0, ??DataTablell_33 [0=xlfffc450] ;. PDIRS
> Oxliffc3c0: O0=x6800 LDR r0, [x0
Oxlfffcicd: Oxdddc BMI W Ttmain_ 2 ;o 0Dxlfffc3gn
TimerlControl bit TimerEn = 1:
Oxlfffcice: O0=4821 LDR.H 0, ??DataTablell_32 [0xlfffcddc]  TimerlControl
Oxliffc3cB: O0=6800 LDR r0, [x0] -
Nwlfffr3ra- N=fNOE0 N=NNORN I"“Ili'r"ﬁ":. 11 T+ T+ i - Nw=Rn _I—I
4 3
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IAR Workbench - Debug (2)

Watch Window
Watch

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

watcht |
Expression | Walue | Location | Twpe
count L [ 0=0D) Oxz20000004 unsigned char
Quick Watch

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

Quicke watch |
cl Icount+55.-’ Oxbc j
Expression | YWalue | Location | Type
count+b5.. 99 int
WWakch 1 Quick Watch x

» The drop down menu memorizes the last typed contents
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AR Workbench - Simulator

Simulator

Mark Project File in Workspace
Choose Project— Options
Choose Simulator in Debugger Setup
Start Simulator with usual _'Fon

&

2 (1 common

L3 [ systern_mb%afilxc
& (1 Qutput

— [n] crsis_iarh

— [&] core_cm3.h

— [k core_cmPFunc.h
— [n] core_cminstrh
— [ DLib_Canfig_Marr
— [ OLib_Defaults.h
— [&] DLib_Producth
— ] OLib_Threads.h
— [ intrinsics.h

— [k mk9afil6n.h

— [kl rmcuh

— [ stdinth

— [ system_mh3afilx

Make Hg
Canmpile

Rebuild Al

Clean

Stop Build

Add

Remove
Bename.. .

Version Contral System

2

Open Containing Folder. ..
File Properties. ..

— ] xencoding_limits.b

5eb a5 Ackive

| TP P 8

Cateqary:

General Options
CIC++ Compiler
Assembler
Output Converter
Custamn Build
Build Actions
Linker
Debugger

Simulakor

Angel

GDE Server

IAR ROM-monitor
I-Linkf-Trace

TI Stellaris FTDI
Macraigor

PE micro

RDI

ST-LIMK
Third-Party Driver

Options for node “mb9af316n_ioport_counter-w10™

x|

Setup |D0wnload| Imagesl Extra Dptionsl F‘Iuginsl

Diriver

Simnulator

— Setup macros

¥ Bunto

Imain

Factary Settings |

W Use macra filefz)

|$F'F| 0J_DIR$hconfighFam_VTOR.mac

Y

r— Device dezcription file
I~ Ovenide default

o]

Cancel |

L
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KEIL pVision IDE and Debugger
Getting Started

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

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

Install ULINK-ME

Specical installation is not needed, because ULINK-ME acts as a USB
Human Interface Device (HID) and thus needs no extra USB driver

Install ULINK Pro (optional)

ULINK Pro needs an own dedicated USB driver located in:
<Installation Path>\KEIL\ARM\ULINK

Start pVision
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https://www.keil.com/demo/eval/arm.htm

KEIL puVision — Getting Starte

W Choose Menu: Project—Open Project...

® Browse to: \Examples\examples\mb9bfd18t_ioport_counter-
v10\example\ARM\

® Choose mhb9bfd18t_ioport_counter.uvproj

|%:/Blinky - p¥isiond
File Edit Wew Project Flash Debug  Peripherals  Tools  SWC5  Window Help

IS @ m & Re g e o8
[ 4 $% | ME9BFSOx Flash L |
Project 2 x|| 2 Abstracttxt x | 8 sy | v‘
[=)-2-3 MBIBFS0x Flash - The BTinky ;]nr‘u]ect 15 a simple demo program for the Fujitsu "MESBF506 :I
-5y starty I— microcontroller using Keil "MCBESBFS500" Ewvaluation Board, compliant =
. P to Cortex Microcontroller software Interface standard (CMSIS w1.300.
skartup_MB9BFS0x.5
system_MBIBFS0x.C ExamEIJ'Ie functionality:
L] staint.h - Clock settings:
- XTAL = 4 MHz
mebFSDx.: - PLLO = 80 MHz
G kL - CCLK = 80 MHz

j system_mbobfSix.h
125 Saurce Files

D Blinky .c

stdio.h

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

bS50 h D value Ts output onto ITM debug port #0
acure_cmS.h
astdmt.h
EI BIQQf:stem_mbBbFSUx.h_ The B1inky program is available in different targets:
mbIbFS.h MEOBFS50X RAM: runs from Internal ram located on chip
core_cm3.h (used for target debugging)
SN R MESBF50x Flash: runs from Internal Flash Tocated on chip
system_mbabfa0x, (used for production or target debugging)
ESer\a\.c

© T mbsbfSteh [ -
[E]Froj... @Ennks | ”Fun...‘[]‘TEm...l hl >

<
=l Build output | g Find 1n Files

LIk Cortex Debugger || | ER=E llzal 4
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& KEIL pVision — Main Window

[ZBlinky - pvision4 9 =] E3

KEIL pVision
Project window on left side of | cus w0 & o0

Lofn

i Do E ¥4 MB9BFSOx Flash - - |
IDE WlndOW e n x| L] abstractint x | [#] Binkyc | M

The BTTnky ?r‘oject 15 a simpTe demo program for th—-

) Bl

ya)
—

=4 MBIBFS0x Flash

-

223 Startl microcontroller using Keil 'MCESEFS00' Evaluation =
° Choose. o v to Cortex Microcontroller sSoftware Interface stand
. i--[#] startup_MB9BFS0x.: . .
=1 [#] system_MEIEFS0x.c Exam[la'le functionality:
V. . t W. d ] stelint - Clock settings:
- XTAL = 4 MHz
IeW )‘ rO_IeC In OW [ mbobSOxh - PLLO = 80 MHz
] cors_am3h - CCLK = 80 MHz

H H < 1] system_mbobfst
I I en 13 Source Files SysTick Timer is used n interrupt mode

- [£] Blinky.c 3 LEDs hlink with speed depending on potentiome
:--Bstd\oh AD conversion is done in_interrupt mode

Source fIIeS On r|ght Slde - 2 mbstrsoxch AD settings: 10 bit resolution

AD walue Ts output onto ITM debug port #0
D core_tm3.h

. [i] stdint.h
Of IDE WIndOW aS tabbed H..DEQs:stem_thhfm The Blinky pr‘ogram is available in different targe
[z mb9bFS0x b MESEFS0x RAM: runs from Internal RaM Jocated

Wi n d OWS - L] core_cm3.h (used for target debugging)

L stdnt MEZEF50x Flash: runs from Internal Flash locate

] system_mbobfst Cused for praoduction or target
[=2#)] Serial.c

Output window on bottom P by
[] stdint.h

side of IDE window B ot

*] Retarget.c

D stdio.h
o D rk_misc.h —
E1+E3 Documentation

LT Ahekvack bub =4
[l 3

Eler. (€36 [ OF. (0,7 | |12 _»IJ
7 x|
El

Build Qutput

ol

|uLme col

Kl
Build Gutput | CghFind In Fles |
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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.)
a N ( \
SHd| %9 PRBKR/EE ®» -aeqle oc&[F]A
L Y J \ 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)

“=3 Menu Bar 2
Can be moved in bar window area or set floating
: Configuration
Build Control Contrgcj)l Manage Books,
(Compile [Translate], File Extensions
Build, Rebuild, etc.) (e.9. RAM or ROM : !
! A l debugging) Environment
- B /s l N\ /J'\
= = ] M %4  MBSEFS0:x Flash B
Download Target Manage
to Target Options Multi-
Project
Workspace
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& KEIL uVision - Project Window

HuVision Project Window Bt

=21 MBIBFS0x Flash

=5 StartUp

- starbup_MESEFS0x. 5
= [#] system_MBIBFSDx c

< - ] stdint.h

A ] mbsbESh

----- j core_cm3.h

----- j systemn_mb3Ibf50:.h
E"E ource Files

----- 2] mb3bfS0:.h
----- ] core_cm3.h
----- ] stdint.h
----- ] Swstem_mbobfS0:.h
[_]B IRGLC
----- ] mb3bfS0:.h
J ----- % core_cm3.h
----- . stdink.h
’.‘\ ----- ] swstem_mbobfS0:.h
=I-4£] Serial.c
----- ] mb3bfS0:.h
----- ] core_cm3.h
----- ] stdint.h
----- ] swstem_mbobfS0:.h
=l [#] Retarget.c
----- ] stdia.h
L ----- ] rt_misc.h
E-£5 Docurmentation

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

IRNANNY

68

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



& KEIL pVision - Making Project

Making the Project

H Build Qutput

Use Rebuild Icon _

Build target 'MBESEFS50x Flash'
5 assenbling startup MESEFSOX.sS...
( i ) Or compiling system MESEFSOx.c...
. . cowpiling Blinky.c...

Project—Rebuild all target || s k
compiling S3erial.c...

files e
Program Size: Code=2604 RO-data=320 RW-data=3Z ZIZIl-data=512

H " A Flash'Elinky.axf" - 0 Error(s), 0 Warning(s).
Check for no errors in
Output window below =FJbuld output [ GFind In Fies |

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

52104 | TYPO while (1) {
105

?ilﬁ skdic.h
e rE_misc.h
1] |

'Buid Output

A* Loop forerer

compiling BElinky.c. ..

Blinky.c(104) : error: #20: identifier "TYPO" iz undefined
BElinky.c: TYPC while (1) /% Loop forewver *
Blinky.c: -
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& KEIL puVision — 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

e 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 puVision — Debug (2)

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

Reset Step Control Show Windows Tool Box
Target (Step in, out, (Command, Disassembly, (can be
etc.) Symbols, Registers, Call Stack) customized)
N - N

RHEO AP0 » HEBBEo A E-Z-m-35-E - .

kT“J — T L

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

P.I:nstran:t.t:-:t/ Blinky.c X | Seria

033 SysTick Config(3ystemCoreClo

Disabled Breakpoint

033
100 | LED init():
B0 ADC init();
Current Program 102 | SER_init():

74

103
[ 104 |  while (1)
105
106 LD walue = AD last:

107 if (AD walue != AD last)

Counter

Current Cursor Line of

Source Code 133 LD wvalue = AD last;
110 if (AD walue != AD print)

- : 111 AD print = AD walue;

Code Lines with /' ] _prin _walue

compiled Instructions
(dark grey ) [
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KEIL pVision - Debug (4)

W Disassembly View
® Mixed mode is selectable and deselectable

Active Breakpoint Disassembly
Ox000004-24 FYFFFFAS BL.UW LED 1
101: ADC init():
: : Box0000042E FPFFFFET  BL.W ADC i
Disabled Breakpoint 10z:  SER init();
103 :
O=x00000432 FOOOFSAE EL.W SER 1
Current Program 13? while (1) 4
Counter DD:{DDDDD*&EE EO15 B Q=000
106: AD wslue = AD last:
ox0x000004358 4816 LDE ra, [p
Current Cursor Line of M LDEH r4, [r
. . . - 107 : if (AD walue '= AD last
[ — —
Code highlighted in -
yellow background ( [ ] <]
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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

Memary 1 Register I Valus
. - - Core
Address: |0420000004 mj R0 :000003F5
OxZ0000004: 34 12 00 OO0 00 OO OO0 OO0 00 Qo0 00 oo 01 00 0o o0 - Rl 020000220
Ox20000014: OO0 00 00 OO OO0 OO Q0 OO0 00 OO 00 o0 a0 00 OO0 oo - R2 000000000
OxZ20000024: 00 00 00 OO 00 OO 00 OO0 00 Qo0 00 oo o0 0o oo oo B3 000000641
OxZ20000034: 00 00 00 OO0 00 OO 00 00 00 o0 00 oo o0 0o oo oo ﬂ R4 000000BEC
oe';";—:iJWatch1| Memary 1 - RB (000000000
- R 000000000
- RE (000000000
~R9 000000000
. . - R/10 (000000000
o RGngter View R 0-00000000
) . . . . e R 2 (00000000
® Register view is a tab of the Project window =% ORGP Be0n0nn
. . . - 14 LR 000000633
® Changes are highlighted in dark blue text RFISFC)  0:O00003FE
-+ wPSR 067 000000
background F-- Banked
. [#- System
® Register tree knots can be expanded B Interal
- dode Thread
- Privilege Frivileged
- Stack MSP
- Slates 2974522
o Sen 003713153

Eromct [Sregsers |
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KEIL pVision - Debug (6)

¥ Variable Windows
® Watch Windows

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

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

[ Elink,\A0_dbg s
- ¢ double-click or F2 to add:>

gﬁLocals j@Watchl |

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

Mame Walue |

AD_value Ox01EA
AD_print Ox01E&
S licks <out ot scoper
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KEIL puVision — Trace (ULINK ME)

W Trace vialTM

® Simple Trace views via Instrumentation Trace Macro is supported by

 Records

* EXceptions

e Counters

waceecords |
Type | Oef | MHum | Address | [ata | FC | Dlyl Cycles | Time[z] |£
ITH 0 41H 52975148 1.03718935
ITH i 44H B2a75293 1.03719116
ITH 0 20H 5 B20900502 1.03735740
ITH 0 7EH 5
i : 2 S
k' v Counter Events e ]

ITH v Exceptions 75H 5 2900502 1.03735740
ITH  PC Samples E5H 5 7900502 1.03725740
ITH 20H 5 2000502 1.03735740
ITH < AIIEETS 30H % 52988542 1.03735740
ITH v Data Reads 20H 5 2000502 1.03735740
ITH v Data Writes A0H 5 20900502 1.03735740
ITH 0 78H 5 H2900502 1.03735740
ITH 0 20H kY 1.03742209
ITH 0 TH 5 3007392 1.03751740
ITH 0 45H 5 3001 392 1.09751740
ITH 0 42H 5 B3001 392 1.03751740
ITH i ODH 5 3001 392 1.03751740
ITH 0 0eH 5 B3001 392 1.03751740
ITH i ODH 5 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 '"MB9EF50x Flash'

Devicel Targetl Dutputl Listingl User | E£E++| Lizm | Linker Debug | Utities
" Use Simulator Settings | o) ULIME Pro Cortes Debugger . ™ ettings |
™ Limit Speed to Real-Time
W Load Application at Startup ¥ Run to main() v Load &pplication at Startup ¥ Fiun to main()
Initislization File: | it —
I J Edit... S AETM_Trace_enable.ini
P ——
Restore Debug Session Settings—————————————————— Restore Lebug 5ession Settings !!- e P m
_Trace_enable.ini - Notepa
¥ Breakpaints ¥ Toolbox ¥ Breakpoints ¥ Tookhox Fie Edt Faormat View Help
v Swiatch Wwindows & Performance &nalyzer v “wiatchwWindows l:WDNBRDCC;xleOE_EOOO_ Gx000003FFY:
v temory Display v Memary Display \\ CWEYTE(Ox4 0033603, E)XOE); ’
CPU DLL: Parameter: Drriver DLL: Parameter:
ISAHMCM3.DLL I-MPU ISAHMCMS.DLL I-MF‘U bl ETM .
Dialog DLL: Farameter: Dialog DILL: Fararneter:
IDEM.DLL |-pCM3 ITEM.DLL |-pcM3

0K || Cancel || Defaults I
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KEIL pVision -

Trace (ULINK Pro) (2)

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

Instruction Trace

104 ]

poo2

CHP

14,8

Fiter: |4l |

s Type Flag | Mum PC Opcode Ingtruction Source Code
1048564 | ETM (=x0000043E | 4284 CMP - 4
1048565 | ETM (=x00000440 BEQ  0x00000445

111:

if (A0_value 1= AD_print] { are that AD inter|

1048567 | ETM 0=x00000448 BEQ  0x00000450
1048568 | ETM (=00000450 | 4814 LDR  0[pc.#B0] : @0<00000444 116 if [elock_1s] 4
1048565 | ETM (x00000452 | 7800 LDRE 0[O #0:00] j
Blinky.c X Abskrack, bxt I shdic.h I 7
if (LD _wvalue != AD last) S* Make sure that AD interrupt did L .
AD walue = AD last; FS* not interfere with value reading 74
if [(AD walue != AD print) f{ S# Make sure that AD dinterrupt odid 4
AD print = AD wvalue: A% Get unscaled value for printout (74
AD dby = AD wvalue:

wr
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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 by*.ini files

Options for Target "MEBIBF50x Flash®
Device | Target | Output | Lizting | Usger | AT+ | Azm | Linker Debug | Ultilities |
ol I Settings | { Use: IULINK Pra Cortex Debugger j Settings |
= ime
¥ Load &pplication at Startup [+ Fun ta main(] ¥ Load &pplication at Startup ¥ Fun to mainf)
Initialization File: Initialization File:
I J Edit... | I.\ETM_Trace_enahle.ini J Edit... |
Restore Debug Session Settings———————————————————— Restore Debug Session Setings————————————————————
¥ Ereakpaints ¥ Toolbox ¥ Ereakpoints ¥ Toolbox
[V watch Windows & Performance Analyzer v watch Windows
V' Memary Display V¥ Memary Display
CPU DLL: Parameter: Drrivver DLL: Parameter:
IS:&HMEMS.DLL I-MPU IS:&HMEMS.DLL I-MPU
Dialog DLL: Farameter: Dialog DLL: Farameter:
|DCM.DLL |-pCM3 ITCM.DLL I-DCMB
Ok I | Cancel I | Defaults I
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Free open-source toolchain

W To setup and use a development toolchain based on free
licensed open-source tools, please see our application note
300403: GNU Tool Chain for FUJITSU Cortex-M3 MCUs

® For new versions of this document, please check our website and
search for 300403 or GNU

W For further support, please consult directly the respective
developers and official project websites:

® Eclipse IDE
® YAGARTO — Yet another GNU ARM toolchain

® OpenOCD — Open On-Chip Debugger
please notice our OpenOCD Starter GUI that eases driver handling

All company and product trade marks and registered trade marks used throughout this literature are acknowledged as the property of their respective owners.
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http://mcu.emea.fujitsu.com/mcu_product/mcu_all_appnotes.htm
http://www.eclipse.org/
http://www.yagarto.de/
http://openocd.sourceforge.net/

Further Steps

W In order to learn more about Fujitsu’s microcontrollers

® Visit our microcontroller website
e http://mcu.emea.fujitsu.com
« http://mcu.emea.fujitsu.com/mcu_product/detail/MBOBFD18TPMC.htm
® See our application notes
 http://mcu.emea.fujitsu.com/mcu_product/mcu_all appnotes.htm
® See our software examples
e http://mcu.emea.fujitsu.com/mcu_product/mcu_all software.htm

W Contact your local distributor ...

® for individual support
® to register for our monthly EM3 seminar

® to get 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/
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Seminars

For current information, please refer to http://www.fujitsu.com/emea/services/microelectronics/trainings/index.htmi

FM3 Seminar

free of charge

1 day — once per month

* Overview FM3 processor family
o0 Memory

o Peripheral resources

o Packages

* Processor architecture

0 Bus structure

o Flash memory

o Flash programming methods

« Peripheral resources
o Clock distribution

o Timer

o Interfaces

o FM3 features

» Development tool chains

o IAR workbench, J-Link adapters
o KEIL uVision, uLink adapters

o Starter Kits

* Practical exercises

o Flash programming

o Project setup and modification
o Debugging

o External interrupts

1 day

A OTOW W

T Q0 T®

Motion Control Workshop USB Workshop

[ Inverter Control ]

. Introduction of Fujitsu MCU

Line-Up of microcontrollers with motion control
features

. Performance

. Introduction of motors types

ACIM b. BLDC c. PMSM

. Introduction of common control types
. Sinusoidal commutation

. Field Orientated Control

. Space Vector Modulation

. Peripherals for motion control based on FM3

devices

. Base Timer

. Multifunction Timer

. 12-bit A/D Converter

. Quad Position & Revolution Counter
. Interrupt Controller

. Hands-on exercise

Software example for a BLDC motor with hall
effect sensor

. Software example for a field orientated control

of a PMSM motor

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

2 days =SB

Introduction

USB vs. RS232
Historical Background

Electrical Layer

USB Protocol

Enumeration Process (Descriptors & USB
Settings)

Transfer Types & Data Transfers

USB Class Concept

Software Driver Concepts
USB Host in Embedded Systems

USB Examples: Start with Virtual COM Port
Using Fujitsu USB Descriptor Manager to create
Template Classes & Descriptors

PC Software programming using LibUSB with
Windows

Special Use Cases (e.g. boot loader)
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http://www.fujitsu.com/emea/services/microelectronics/trainings/index.html

Trainings Micro CONSULT

Microconsult
e http://www.microconsult.com/english/training/description/e-CORTEX.shtml
Cortex™-M3 (ARM): Architecture and Embedded Programming
» Cortex™-M Processor Architecture

* Register organization, Special Purpose Register, Operation Modes, Stacks,
Pipeline concept, Bit Banding

* ARM Processor Cores - Overview (Cortex MO, M1, M3, M4, R4, A8, A9)
» Cortex™-M Instruction Set

» Exception and Interrupt Handling

* Reset Modes, Clock Generation, Power Management, Memory Interface
 Embedded Core Debugging

 Efficient C Programming for Cortex Architectures / Hardware-near C
— Interface C - Assembler

» Practical Exercises with Keil pVision and ARM RealView Tools

Please contact Fujitsu to get15% Discount

83
Fujitsu Semiconductor Europe - http://emea.fujitsu.com/microelectronics All Rights Reserved.© Fujitsu Limited 2012



http://www.microconsult.com/english/training/description/e-CORTEX.shtml

Contacts - Distribution

B European distributors

W Anatec

W EBV Elektronik

W Farnell

W Glyn

¥ Ineltek

W Melchioni Electronica
® PN Electronics

¥ Rutronik Elektronische

Bauelemente

www.anatec.ch
www.ebv.com
www.farnell.com
www.glyn.de , www.qglyn.ch
www.ineltek.com
www.melchioni.it
www.pne.fr
www.rutronik.com

84

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


http://www.fujitsu.com/emea/contact/microelectronics/distributors/
http://www.anatec.ch/
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.ineltek.com/
http://www.melchioni.it/
http://www.pne.fr/
http://www.rutronik.com/

Fujitsu Semiconductor Europe

http://www.fujitsu.com/emea/contact/microelectronics/salesoffices/

W Germany (Headquarters)

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

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

20080 Milano Tel: +39 02904502 1
M United Kingdom

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

1143 Budapest Tel: +36 1 471 21 29
B 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. F<SEU@de.fujitsu.com
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EU-Konformitatserklarung /
EU declaration of conformity

€

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
Ausfuhrung(en) den grundlegenden Anforderungen der EU-Richtlinie 2004/108/EC , Elektromagnetische Vertraglichkeit"
entspricht. Durch eine Verdnderung des Boards (Hard- und/ oder Software) verliert diese Erklarung ihre Gultigkeit!

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:

This evaluation board is a Class A product according to EN61326-1.
It is intended to be used only in a laboratory environment and might cause radio interference when used in residential
areas. In this case, the user must take appropriate measures to control and limit electromagnetic interference.

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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Recycling

Giltig fur EU-Lander:

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

Zur Entsorgung schicken Sie das Gerét 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
Monzastral3e 4a
D-63225 Langen

This board is compliant with China RoHS e
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