ISK-

O
FUJITSU

SK-16FX-64PMC

A Right;Reserved@ Fujitsu Lim




Overview

B Introduction
® Warranty and Disclaimer
® About the SK-16FX-64PMC
® SK-16FX-64PMC content
® Testit
o
®

The hardware
The software

® Additional documents

B Try yourself

® Software examples
Program download
New project
EUROScope
FreeRTOS

B Optional tools
B Contacts

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

Schematic ‘SK-16FX-64PMC’
Data sheet MB96350 Series
Hardware manual 16FX Family
AppNote ‘16FX Hardware Setup’
AppNote ‘16FX Getting Started’
Customer Information 16FX
EUROScope Reference Manual
AppNote ,.EUROScope'

Customer Information of
[ EUROScope'’ limitations

2
All Rights Reserved.© Fujitsu Limited 2009



& 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 Microelectronics Europe GmbH
(“FME”") 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 in an evaluation laboratory environment.

The software deliverables are provided without charge and therefore provided on an as-is basis. The software
deliverables are to be used exclusively in connection with FME products.

Regarding hardware deliverables, FME 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, FME’s entire liability and the customer’s exclusive remedy shall
be, at FME ~ 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 FME 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 FME, or abuse or misapplication attributable to the customer or any
other third party not relating to FME or to unauthorised decompiling and/or reverse engineering and/or
disassembling.

FME does not warrant that the deliverables does 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 FME 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, FME’s liability is restricted to intention and gross negligence.
FME 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 FME about the latest one.
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& About the SK-16FX-64PMC

The SK-16FX-64PMC includes a low-cost evaluation board
based on the Fujitsu 16FX microcontroller MB96350 Series

The MB96350 Series includes the following features:

Up to 288 KByte Flash Memory

Up to 12 KByte RAM

Up to 2 CAN controller 2.0B

Up to 4 LIN-USART interfaces

1x I2C interface

LA : Timers (ICUs, OCUs, PPGs, others)
ADC

External interrupts

Others
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& About the SK-16FX-64PMC

Features of the SK-16FX-64PMC (EUROScope) board:

Microcontroller MB96F356RSB

1x UART-Transceiver (SUB-D9 connector)

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

1x High-speed CAN-Transceiver (SUB-D9 connector)
2x LED-Display (7-Segment)

2x ‘User’-buttons

1x ‘Reset’-button, ‘Reset’-LED

All 64 pins routed to pin-header

On-board 5V and 3V voltage regulators, ‘Power’-LED
o S=l USB power-supply (external power supply possible)
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(9 SK-16FX-64PMC content

The SK-16FX-64PMC contains
SK-16FX-64PMC evaluation board with MB96F356RSB
USB cable, RS232 cable
Mini CD
« Documentation, USB driver, Softune Workbench, Examples
» ,EUROScope lite 16FX"

mini CD RS232 cable USB cable

A B

T

ESD-foam ESD-box SK-16FX-64PMC evaluation board
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Test It

The microcontroller on the SK-16FX-64PMC is already
preprogrammed with a simple application.

Connect the USB cable to your PC and the SK-16FX-64PMC
Install the USB driver from the CD

Press the ,Reset’- Button

The SK-16FX-64PMC will automatically start counting

The count direction can be changed by pressing the key buttons

I I I I h I I I I
I I
I—I I—I INTO —I —I
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Test It

Oo“gratulatio,, S,

You finished successfully the first test

Now you will get more details about the SK-16FX-64PMC
You will learn more about

The on-board features

How to program the Flash

How to start your own application

On-chip debugging with EUROScope
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The Hardware

Main features CAN UART A° USB to Ext. Power

UART ,B’ +6V ... +9V
oot

]
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P06_6 P06_3 POl 4 P02 4 'y > ks
= IMlcussm SEGZ Jos g S ><t/
P06_4 P02_5 Gal e =L il =0
_4 P03 7 — P01 _7 = 'O sk
SEG1: Port06  SEG2: Port02 [:ﬂ] i i
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a— O Keybutton
34 8
33 47 .,_D, ,RESET’
w1226 36 INT4 R O INTS
25 35 [ 1SK-16PX748PMC U1.0 [ -16FX-64PMC UN\O
LED ,Power’
Keybutton ,INT4 R Keybutton ,INT8
Port PO5_6 Port POO_O
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The Hardware

B The jumpers JP4: UART RX select JP5: UART TX select
R-7R: UART7_R=UART'A’ / U-2: UART2=UART'B"' (USB) R-7R: UART7_R=UART'A"' / U-2: UART2=UART'B' (USB)
R-2: UART2=UART'A" / U-7R: UART7_R=UART'B’ (USB) R-2: UART2=UART'A’ / U-7R: UART7_R=UART'B’ (USB)

S1: Mode selection ’—‘ \ ,—1

PROG: select the program-mode ‘ @-+

RUN: Select the run-mode e 6 9

\ - : 1
%6 pnos X4 o E o & .
16LxJpg  RC2 c7d Ocz
- 5 o DO 0o
— - @ o
- 5 #

o

a D DDDNRK# . REISD I_i.D“EN B
28 e B f—) u &JHRTQST u3
. RUN 1L ¢ JPE ﬁ
JP3: DTR-Reset o e rool21 10
Set the jumper to 1-2 to connect o1 L 0 %—’1 I:I
the DTR-Signal a ’”*’%'
of the UART connector to the FNw oy SEGL SEG2
microcontroller reset-pin. Yo {1
RNZ
Set the jumper to 2-3 to connect f
the DTR-Signal oo
of the USB connector to the FU]]TSU
microcontroller reset-pin. N af]
w su2 &
Some terminal-programs, e.g. E
Fujitsu‘s Skwizard, allow to reset 34 0
the evaluation board by using the 33 @
DTR-Signal. xi1a2 R ©
35 [ 1SK-16FX-48PMC V1.0 [ 1SKfI6FX-64PMC V1.0

JP6: MDO selection JP9: MCU Vcc JP10: 5V / 3.3V JP11: Power Supply

Close this jumper to control the This jumper can be used to measure  1-2: 5V supply is used 1-2: USB supply is used
MDO level by the RTS signal of the the current consumption of the MCU

USB interface 2-3: 3.3V supply is used 2-3: External supply is used
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The Hardware

JP4, JP5 : UART selection

UARTZ2 and UART7_R of the microcontroller can be used together with
a typical RS232 SUB-D9 connector and a serial/USB converter

The jumpers JP4 and JP5 routes the channel to the connector

UART2 = USB-connector (X5), UART7_R = Sub-D9 (X4) (default)
» Setting of Jumper JP4 and JP5: U-2 / R-7R

RS232 USB
l ‘ (default)
. 5 oo Exa[__- —L_
w o0 Qe 00 000000
D0 o2 85 .. O Eitmus

UART2 = Sub-D9 (X4), UART7_R = USB-connector (X5)
» Setting of Jumper JP4 and JP5: U-7R / R-2
RS232 USB

]

T oo oo E*“’I—.- —L_
e 78 D”-"EMDD 00pooo
W20 82,83 .0 8 Biduws

11

Fujitsu Microelectronics Europe - http://emea.fujitsu.com/microelectronics All Rights Reserved.© Fujitsu Limited 2009



The Hardware

The microcontroller pins

Pin Pin-name

SK-16FX-64PMC

Pin Pin-name

SK-16FX-64PMC

1 | Avss GND 17 | PO4_3/IN7/TXLTTG7/TTG15
2 | AVRH MCUVCC / VCC 18 | Vss GND
3 P06_2/AN2/PPG2/CS2_R 19 | P04_0
4 P06_3/AN3/PPG3/CS3_R SEGI-C 20 | PO4 1
5 PO6_4/AN4/PPG4/CS4_R SEG1-D 21 | MD2 GND (w/ JP8 to VCC)
6 P06_5/AN5/PPG5/CS5_R 22 | mMD1 vce
7 P06_6/AN6/PPG6 SEG1-E 23 | MDO Mode-Switch S1
8 PO6_7/AN7/IPPG7 SEG1-F 24 | POO_0/ADOO/INTS8/SCK7_R/TTG8_R Key button ‘INT8’
9 PO5_0/ANS/SIN2/INT3_R1 UART2 (RXD) 25 | P00_1/ADO1/INT9/SOT7_R/TTGY_R UART7_R (TXD)
10 | PO5_1/AN9/SOT2 UART2 (TXD) 26 | P00_2/ADO02/INT10/SIN7_R/TTG10_R UART7_R (RXD)
11 | PO5_2/AN10/SCK2 27 | P0O_3/ADO3/INT11/SCK8_R/TTG11 R
12 | PO5_3/AN11/TIN3/WOT 28 | PO0O_4/ADO04/INT12/SOT8_R/PPG8_R
13 | PO5_4/AN12/TOT3/INT2_R 29 | P0OO_5/ADOS/INT13/SINS_R/PPGY R
14 | PO5_5/AN13/INTO_R/NMI_R 30 | PoO0_6/ADO6/INT14/PPG10_R
15 | PO5_6/AN14/INT4 R Key button ‘INT4_R’ 31 | Po0_7/ADO7/INT15/PPG11_R
16 | P04_2/IN6/RXL/INT9_R/TTG6/TTG 32 | PO1_0/ADO8/CKOTLTINLTTG16_R

14
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The Hardware

The microcontroller pins (cont‘d)

Pin Pin-name SK-16FX-64PMC Pin Pin-name SK-16FX-64PMC

33 P01_1/AD09/CKOTX1/TOTL/TTG17_R 49 Vcc MCUVCC /VCC

34 | PO1_2/AD10/INT11_R/SIN3/TTG18 R 50 c ‘C’ capacitors

35 PO1_3/AD11/SOT3/TTG19_R 51 P02_5/A21/TTG9/TTG1/INI/ADTG_R SEG2-D

36 P01_4/AD12/SCK3/PPG16_R SEG2-E 52 P04_4/SDAO/FRCKO/TINO_R

37 P0O1_5/AD13/SIN2_R/INT7_R/PPG17_R SEG2-F 53 P04_5/SCLO/FRCK1/TIN2_R

38 P0O1_6/AD14/SOT2_R/PPG18_R SEG2-G 54 P0O3_0/ALE/INA/TTGA4/TTG12/TOTO_R

39 P0O1_7/AD15/SCK2_R/PPG19_R SEG2-DP 55 P0O3_1/RDX/INS/TTG5/TTG13/TOT2_R

40 P02_0/A16/PPG12/CKOT1_R SEG2-A 56 P03_2/WR(L)X/RX2/INT10_R CAN2 (RX)

41 P02_1/A17/PPG13 57 P03_3/TX2/WRHX CAN2 (TX)

42 | P02_2/A18/PPG14/CKOTO_R SEG2-B 58 P03_4/HRQ/OUT4

43 P02_3/A19/PPG15 59 P03_5/HAKX/OUT5

44 P02_4/A20/TTG8/TTGO/INO SEG2-C 60 P03_6/RDY/OUT6 SEG1-G

45 RSTX Key button 61 P0O3_7/ECLK/OUT7? SEG1-DP
‘Reset’

46 X1 4 MHz Crystal 62 P06_0/ANO/PPGO/CSO_R SEG1-A

47 X0 4 MHz Crystal 63 P06_1/AN1/PPG1/CS1_R SEG1-B

48 Vss GND 64 AVcc MCUVCC /VCC

Fujitsu Microelectronics Europe - http://emea.fujitsu.com/microelectronics
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The Software

The SK-16FX-64PMC CD includes the following software:
Softune Workbench (development platform for Fujitsu microcontroller)
MCU Flash programming tool and SKwizard terminal program
USB driver for on board USB-to-RS232 converter
On-chip debugger “EUROScope lite 16FX*

Software examples for the SK-16FX-64PMC

Additionally you can order the latest , Fujitsu MICROS DVD*
Includes documentation & software for all Fujitsu microcontrollers
Please contact your local distributor

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.
14
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Installation of the USB-driver

Connect the SK-16FX-64PMC to your PC’s USB port

Windows will ‘Found New Hardware: SK-16FX-64PMC’ and
the Hardware Wizard should start automatically
* Note: The installation procedure may differ with different operating systems

Fowund Mew Hardware Wizard 1

Welcome to the Found New
Hardware Wizard

e Windows Updale ‘Web obe [eth youl peimesson]
qu‘ ﬂ OLE DA Q!! -]

snftwans?

£ Yes, this tine onky
7 fas_ row and gveiy hme | cormsct & devics
& WMo ol B Bima

Cick Mest bo cortinue

| mews |

‘firedomes: waill search for cument and updabed softwans by
noking on pour compuler, on the hardware nslalation CO0, o on

Cary w'mdowt conrsct B0 Windows: Lpdats 1o saaich o

Cancel

Found New Hardware Wizard

5

This wizard helps you install software for:

FUJITSU Microcontraller Board {SK-16FX-E4PMC)

\') i your hardware came with an installation CD
“& orfloppy disk. insert it now.

What do you wart the wizard to do?

" |nstall the software automatically (Recommended)
" iimstall from a list or speciic location (Advanced)

Click MNext to continue.

< Back I et = I

Cancel

Do not connect to Windows Update to search for software
Select ‘Install from a list or specific location (Advanced)’

Within next windows select ‘Search for the best driver’
and browse on the CD to the folder ‘drive:\USB-Driver\Win2000_WinXP’

Fujitsu Microelectronics Europe - http://emea.fujitsu.com/microelectronics
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Installation of the USB-driver

Found ew Hardware Wizard Hardware Installation

Please choose pour search and installabon options.

L | The zoftware you are inztaling tor trez hardwase:
LI

% Gemch for he best diver in these locations FUITSL Microcontrolies Board
Uz the check bomes bedow b bmit on expand e defauk sesich, which rcludes local
alhs and iemovable media. The best diiver found val bs netalled ; g i
: s e hat not passed Windowes: Logo lesting to venly ity compatisliy
™ Seach remavable media foppy. CO-ROM...] with Windows *P. [Tel e why this testing is mportant

¥ Inchude this locston in the seaschy _ Continuing your installation of this soltwale may impai
[E 5B Dave 2000 =] [ or destabilize the conect operation of your system
either immediately or in the lulure, Miciosofl stiongly
™ Dot smarch | will chocese the diiver b install recommenids that pou stop this installation now and
Choose this oplion to select the devios diver from a sl Windows does ot gusanies that o b o v for softwars that has

the dirves pou chooss wall ks ha bast match lon pour hasdwsne, pa:“Ed Window "m *Eﬂll‘lﬂ-

<ok | mew> | concel | Continise Aryway |

‘Continue anyway’ although the Windows Logo test may not be passed

Windows completes the installation
by copying some files

Complating the Found Mew
Hardware Wizard

‘Finish’ will close the window D

Tk Ferd b chiss B weiriad

I Fruihi I
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Installation of the USB-driver

Again Windows will ‘Found New Hardware: USB Serial Port’ and
the Hardware Wizard should start automatically
* Note: The installation procedure may differ with different operating systems

Fowund Mew Hardware Wizard 1

Welcome to the Found New
Hardware Wizard

Found Mew Hardware Wizard 3

‘firedomes: waill search for cument and updabed softwans by
noking on pour compuler, on the hardware nslalation CO0, o on
e Windows Updale ‘Web obe [eth youl peimesson]

This wizard helps you iretal soltwane for

USE Senal Pt

qu‘ ﬂ OLE DA Q!! -]
- — . * 1 il poun hardwase came wath an installabion CD
-nflli::::""lm Eeomact b Winoawe lndars o) ssamch o = o4 Noppy disk, msarl | now.

£ Yes, this tine onky
. o i Tt do?
7 fas_ row and gveiy hme | cormsct & devics Wt d0 Mo wark e wizald 1o oo

% Mo, rot B bima 7 |nstall e soltweans subomatically [Aecommendsd)

& Ingkall lrom & ksl oi gpachc locahan [dvancsd)

Cick Mest bo cortinue ik Mt ho cortinue

| mews | conen ok | mews | Cancs

Do not connect to Windows Update to search for software
Select ‘Install from a list or specific location (Advanced)’

Within next windows select ‘Search for the best driver’
and browse on the CD to the folder ‘drive:\USB-Driver\Win2000_WinXP’
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Installation of the USB-driver

Found Mew Hardware Wizard 3 Found Mew Hardware Wizard

Please choose pour search and installabon options.

Completing the Found New
Hardware Wizard

Thes wizand has finkled nstaling the softwane for

Ji FUITS L Micnosonteoller Bosnd

Uz the check bomes bedow b bmit on expand e defauk sesich, which rcludes local
pathe and semorvsbls media. The best divest lound vall be netalled

™ Seach removabls media [loppy. CO-ROM...]
W Irschude this kocation in ke saaich:

[E 5B Dave 2000 =] Baowess

™ Diorit search | will choose the difver b install

Choose this oplion to select the devios diver from a sl Windows does ot gusanies that
the dirves pou chooss wall ks ha bast match lon pour hasdwsne,

Clck Firnsh bo close e wizand

chack | mews | cencal | | |

‘Continue anyway’ although the Windows Logo test may not be passed

Windows completes the installation
by copying some files

Completing the Found New
Harehwinra Wizrd

The witied bt linehed st aleg e wilwae ls

FLINTS L Miepoarealer 8 e

-

I Fruh I
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Installation of the USB-driver

Start the Device Manager of the Windows Control Panel

START -> Settings -> Control Panel
Control Panel -> System -> Hardware -> Device Manager

Check ‘Ports’ for the assigned virtual COM-port number

FUJITSU Microcontroller board (e.g.: COMA4)
=I0] X

file Action ‘ew Help

-~ @& 2

g J Note:
* nicors e
= !‘ Nebwcrk adatare Currently EUROScope supports
B Reabek RTLATE9/E1 10 Family Gigabit Ethernet NIC only COM1 - COM9.

=4 Ports (COM & LPT)
J Commuynications Pork (COM1)

If the assigned virtual COM-port

~ Cammy .
Brrler Port (LPT1) is greater than COM9 then please
FUJITSL Microcontroller Board {COM4) > re-assign it manually by help of
=" the device manager within the

= ﬂ Sound, wides and Gaime cortrolers

’ System davices
= é Uriversal Serial Bus controlers

Windows control panel / system.

FUJITE Microcontroller Board
InteliR ) B2301FEFEM USE Universal Host Controler - 2653
Tkl DY FEFEN FROERRE | R Irioees sl Mark Cambrmllas . 2850 j

Ready!
The SK-16FX-64PMC can be powered via USB (default, JP11)
Depending on JP4 and JP5 one UART is connected to USB

19
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The Development Software

Softune Workbench
Free of charge (only registration is required)
Windows based development platform for all 16-bit microcontrollers
Includes: Editor, C-compiler, assembiler, linker, core simulator
Supports optional hardware emulator
Requires ‘administration’ or ‘power user’ rights on the PC
Registration™
 https://mcu.emea.fujitsu.com/cusreg/htm/cusreg_form.htm
» Receive your password for Softune Workbench by email
» Receive your license file for EUROScope by email

Start installation
» Enter password and choose destination folder (e.g. c:\\Softunel6)

*1 Note: If you want to use EUROScope please install and run it first and note down the
Host ID (MAC address) of your PC system. This ID is needed to be filled out in the

registration form to obtain a license key. 2
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The FLASH Programmer

MCU Flash programmer

Free of charge, no registration required
Windows based programming tool for all 16-bit Fujitsu microcontroller
Uses PC serial port COMx (incl. virtual COM port: USB-t0-RS232)

Start installation

‘fi FUIITSU FLASH MCU Programmer

TergetMicrocontraller  [MBIGFISEARSY |
Crystal Frequency |4MHZ j
Hex File |5k1 Bfxbdpme_caunter. mhx  Open |

—Command to COkM12

o ] 3
Start Address DFO000H
End Address FFFFFFH

Flash Memory Size 04ga00H

Full Dperation(D+E+B+F)

Download Erase

Blank Check

Erogram & Werify Bead & Compare

Copy

Ciptian

Set Emvironment | ﬂelpl

F’MC-16FX
FUjITSU

071 L0E

Fujitsu Microelectronics Europe - http://emea.fujitsu.com/microelectronics
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Tools and Software Examples

SKwizard
Free of charge terminal program
Start installation

Following examples are provided with SK-16FX-64PMC.:

sk16fx64pmc_adc_dvm

 Digital Voltage Meter based on the A/D-converter
sk16fx64pmc_can_uart_terminal

» Simple CAN example controlled by UART7_R
sk16fx64pmc_counter

« Counts from 0 to 99 on the 7-segment Display
sk16fx64pmc_template

« Empty‘ project as base for user applications
sk16fx64pmc_uart

 UART example using UART7_R
sk16fx64pmc_uart_7seg

» Displays UART Characters on the 7-segment Display

Note:
Do not connect other than EUROScope to UART2 (default: X5/USB).
All examples are prepared to be used with EUROScope and UART2 is reserved for this debugger.  ,,
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Program Download

Start the Fujitsu MCU Flash programmer
Select the target microcontroller (MB96F356A/R/Y)
Select the crystal frequency (4 MHz)

Choose the software example from the example ‘ABS*'-folder
(e.g. D:\Examples\sk16fx64pmc_counter-v10\ABS\sk16fx64pmc_counter.mhx)

RI=E
memp  TergetMicrocontroller  [MBIEFISEARSY
Start Address CFo000H
# Crystal Frequency |4MH2 R —
End Address FFFFFFH

Hex Fil sk1bBfxBdpme_counter.mbx o
exTlE I Flash Memory Size | 048000H

—Command to COMMI12

Option
Eull Operation(D+E+B+F) Set Environment | Help |
Dawnload [ErEse Elank Check F‘EMC-I{';FX
oD
Erograrm & “erify Eead & Campare Copy FUJITSU
W01.L0B

23
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Program Download

Connect to the PC
RS232 or USB can be used — 1 [
Select COM port (,Set Environment') — — o

Set jumper S1 to position ,Prog* \-= Py

= s 0 W |00 oooodos™ o r
; = : jﬂjﬁ 3 o8
40 | ig‘jg“”_‘:;','ﬁl:l:?ﬂ"f‘ DR iy oo d

Press ,Reset’ "
Start ,Full operation’

RS232 USB port

(see chapter Jumper seetings)

Xib

S1: Mode selection

Prog: Set switch to position ,Prog' -

in order to select the program-mode 3 =
’“??Zé 36
= |3

‘f§ FUIITSU FLASH MCU Programmer

Target Microcontroller
Crystal Frequency

Hex File

~Command to COM12

Download |

[MBIEFaBEARY

[ amtHz

Isk1 BfxB4pmc_counter.mhx

Eull Operation(D+E+B+F)

Erase | Blank Check |

Brograrm & Wetify |

Eead & Campare | Copy |

i ] [P
Start Address DFI000H
End Address FFFFFFH

Option

‘ Set Environment ' Help |

N

FMC-16FX
feo)
FUJITSU

Flash Memory Size | 048000H

Keybutton ,RESET

It ended normally completely

w01, L0E |
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Program Download

Close the MCU Flash programmer USB port
Set jumper S1to position ,RUN’ I ¢
bress Reset | | B 5
ress ,Reset | [« ]
S i R
. ~1nn|:|LJ"--'
—F16FX T

S1: Mode selection

Prog: Set switch to position ,RUN* ~o )
in order to select the RUN-mode

8 0
[47 @
— 36 INT4 R O InTe
o P5 [ ISK-16FX-48PMC UL.O [ K-16FX-64PMC V1.0
Target Microcontroller IMBSBFSSBNRN
I Start Address DFO000H
Crystal Freguency 4hHz ¢
End Address FFFFFFH Keyb Utto n ) RES ET
i k1BfxB4 ter.mk
HexFile I ITIEERHTEEI Flash Memory Size | 048000H
~Command to COMITZ
Ot
P Close the Flash programmer
Eull Operation(D+E+B+F) | SetEnvironment | Help |
Download | Ergse | Elank Check | FzMC-I(SFX
oo
Bragrarm & Yetify | Bead & Compare | Capay | FUJITSU
01,06
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New Project

In order to start a new user project use the template project
This project includes the startup code, header files, and vector table
Copy the folder ‘Template’ within the example folder
Rename ‘Copy of sk16fx64pmc_template-v10’ to ‘my_application’

#% C:\Softune\sample\smpl16fx\SK-16FX-64PMC\sk16fx64pmec_template-v10 - | Ellﬂ
File Edit Wew Favorites Tools Help | qﬂ'
( ) Back - \_) - Tr | 7~ Search e Folders = |3 x m | E\'
Address I.,_"'] Ci'\Softunetsample\smpl 16fx Sk - 16F K -04PMC \sk 16fxa4ome_template-v 10 j a Go
Folders X | | Mame =~ | Sizel
B ) SK-16FX-69PMC o] | S2a8s
& 350 alot _0’1:;.-:.--3!:] JLS‘T
I Copy of skisfxedome_template-v 10 > IChced
SKLOTXOSPMC_auc _ o=y IU “JOPT
|2 skilafxa4pme_can_uart_terminal Q10 (Dpre
I skiafxa4pme_counter-v 10 sru:
I skitfxadpme_free_rtos_dice-vi0 MleQS-D 1 COML.sup 3KE
(SR} <} 15 h54pmc_template-v 10 ME21%8-01_COM2.5up 3KE
) ABS = MB2198-01_LAN.sup 1KB
o LsT MB2123-01_USB.sup IKEB
3 o83 options. dat 1KE
3 oPT r;_=| readme. txt 2KB
.,:lpl'c % Sim it 4KB
) sre ﬂ sk1afxa4pme_template. pri 2KB
[T ski6fx64pme_uart_Tseg-v10 2| skisfbdpme_template.wep LKE
| skisfxa4pme_uart-v 10 | _}l
|15 objects (Disk free space: 53,7 GE) |16.2 KB | _g My Computer A
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New Project

Enter ‘my_application’-folder

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

Rename ‘template.wsp* into ‘my_application.wsp’
Edit 'my_application.pryj’

rename ‘sk16fx64pmc_template’ -> ‘my_application’
Edit ‘my_application.wsp’

rename ‘sk16fx64pmc_ template’ -> ‘my_application’

!‘; my_application.wsp - Notepad

File Edit Format Yiew Help

[PriFile]

Fle Edit Format View Help FILE- 16fx64pmc_template. prij
[MEMBER-Debug] actifferr j=sklofxadpmc_template. prij

FO=5
F1=0 m 1 A 'sklﬁfx64pwc_tewp1ate.aEE:::::) [SUbPN
F2=0 a 1 s5rc L. asm Caunt=0

F3=1 ¢ 1 src'Main.c

sklafxgd4pmc_template. prj

Fi-1=- src'mb96356rs.h [Debstate]
F4=1 ¢ 1 srchwectors.c Autosave=1
F4-1=- src'mb96358rs.h Exac=0
F5=0 a 1 src'mb963156rs. asm AutoLoad=1
[DirInfo]

wWSP=C " work  sKlaFx sklafxedpmc_template-vl0
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New Project

W Start Softune Workbench and open your project

=2 S0FTUNE Workbench

File Edit Mjew Project Debug Setup  'Window  Help

L5 o el [ BIE]| Sl 2| -

iz prCIEIE] | 22 22| A2 22 A

g Workspace.. . ‘

Clase Waorkspace

SEVE, Chrl+5

Save As...

Sawe Al

Brimt, ..

Recent Text File 3

Recent Workspace File 3

Exit
File name: |my_applic:atin:-n.wsp Open I
Filez af bype: IWnrkspace File[*. wap) j Cancel |

4
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New Project

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

Tl Fle Edit View Project Debug Setup Window Help

=10l x|
=3[

N EEE SN F e o

EREREaEELREEEEEEEE

Imy_application leebug j‘ &' | '&“ j il A %l‘/“l% %l il |

Workspace'my_application’

. -

- L L L
=~ my_application.abs - 13(#include "mMb9?6356¢s.h"

Ela Source Files 14
Dfeng 15 /e

-[) mba&3sers.asm
-[) readme.txt

[/ Start.asm 18 = (ILM=7), and enables interrupts globally.
vectors.c 19| =

16| = Dummy main{)} Function. It calls the initialization of the interrupt
17| * table, sets the interrupt level mask (ILM) to allow all interrupts

[E2 Indude Files 28( =/
Dependendies g; void main{void)
Debug 234
24 InitIrqLevels();
25 _ set_i1(7); /% allow all lewels *f
26| _ EI(); /% globally enable interrupts =/
27
28| // initialize I/f0-ports
29
38| // Set Port®d and Port83 as output (7-Segment Display SEG1)
Eal
32| PDRB6 = BxDB; /f switch all segments off
33| DDRBG6 = OxDB; /f use only P6_0@, P6_1, P6_3, P6_4, P6_6, P6_7
34| PDRB3 = @xCA; /f switch all segments off
35 DDRBZ = BxC8; /f use only P3_6, P3_V
36
4| | Ll_l
4 | 2| | 55048
SRC ] Mainc |: rEE‘3|""Ebf‘|

I I = A

[ meerssers [ [ [ 4
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New Project

Compile and build your project

Generates the MHX-file, which can be programmed to the Flash

= SOFTUNE Workbench - my_application - [Main.c] J
T Ele Edit View Project Debug Setup Window Help x|

Build

el == e = e Y e

B EENEEEEEEEEEE

Norkspace'my_application’

Imy_application leebug j| ﬁ ﬁ“ j il /‘l% ‘/-‘ %l%l i”

=

L L L
ﬁ my_application.abs - 13| #include "mb96356rs.h™
-3 Source Files 14

15 /<

[/ start.asm 18| = (ILH=7), and enables interrupts globally.

-[/] mba&356rs. aem 16| = Dummy main{) function. It calls the initialization of the interrupt
[ readme.txt 17| = table, sets the interrupt level mask {ILM) to allow all interrupts

vectors.c 19 =
(23 tndlude Files 20| =/
Dependencies =
Debug q LlJ
] o | O ]
SRC ] Mainc | 2] rezdme e |

FilFEsFETEnNEzFy Ee
e

-~ ~

Now building...
Copfiguration: my_application.prj - Debug

Main.c

wvectors.c

mb36356rs.asm

MNow linking...

C:\Softune\sample\smpl1 6£:\5K-16FX4-64PMCimy_application\ABS\my_application.abs
MNow starting load module converter...

C:\Softune\sample\smpl1 66:45K-16FX-64PMCimy_application\ABS\my_application.mh:

Mo Error. i

[MBosF358R S [
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New Project

Go\‘\g ratulati Ons Y4

You have finished your first project

Please see our application note
‘16FX Getting Started’
for a more detailed introduction.
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EUROScope lite 16FX

,EUROScope lite 16FX" source-level debugger
On-chip debugging for 16FX microcontroller
No kernel linkage / upload required
Breakpoints
Single step debugging (step, step-in, step-out)
Windows for memory, watch, mixed source code, register
Plug-ins available for operating systems etc.
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EUROScope lite 16FX
Installation

Installation of , EUROScope lite 16FX"
Start .EUROScope lite 16FX" for installation
Choose ,Fujitsu F16LX / F16FX" from list

EUROScope 2.1 2007-10-02 |

Choose architectures and toolsets

Select at leaszt one architecture Q ELI I*DS '

{ Ewbeddsd Syiten

Chiooze the architectures and toolzets for which pau want ta install ELIROSzope 2.1:

O &Rm74 -
O zlera Nios 11
[ Freescale B2HC1 2

M Fuitsu F16L% / F16F% )

T

O Infineon C16=

O Infineon TriCaore

O Infineon #C1 6«

O Intel 1432 |

< Back I Hest > I Cancel |
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EUROScope lite 16FX
Installation

License for ,EUROScope lite 16FX"
Run EUROScope.exe
» Copy Host ID (MAC address) of your PC system

* Request Lite key at
https://mcu.emea.fujitsu.com/cusreg/htm/cusreqg form.htm

» Receive license key file from company EUROS by email

» Copy license key file (euros-license.key) to your local installation
path

Mo valid license key found
Ma valid EUROS cope license kep could be found ar yaur kep has expired.
Full version EUROS cope

To obtain a time limited evaluation key, press the button below to contact
our registration server

Far a time limited exaluation key. please press this button

H OSt I D Of Fujits EURDS cope Lite
Tao obtain EUROScope Lite key, press the button below to contact
yo u r P C comezponding registration zerver

Request EURDScope Lite key - Eunopean countries
Fleaze press this buttan
(e ———

Fequest EUROScope Lite key - other countries
Pleaze press this button

Az an alternative, you may also contact us at
<reqgister@eunos-embedded. corn:
ur name, company, address and the calculated HostlD:
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EUROScope lite 16FX
Project preparation

All examples within this package are already prepared for the
use with EUROScope

Default connection: UART2 routed to X5/USB.

=
Wnﬂthennh .
for FUJIISU lﬂlcmnnntmllm ,,..: -

In case of new projects
or project modifications

Use Softune Workbench S T‘;LLN' i

Setup the Background Debugging area

» See Start.asm (vi1.28), chapter 4.18 (Enable Background Debugging
Mode) and chapter 5.9 (Debug Address Specification)

— See always the latest ‘sk16fx64pmc_template’ example
Built your application project with Softune Workbench
* Loadmodule (*.abs) format is required for debugging

Download your project (*.mhx) to the board
Use the Fujitsu MCU Flash programmer
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EUROScope lite 16FX
Configuration

Start EUROScope

Ensure the following settings
Select Target Connection ©®
» Choose Fujitsu 16FXBootROM (RS232)

Configure Target Connection @ ) euros:
» Choose the COM port of the Debug-UART Eaeled Syaams Gk
(Default: UARTZ2 routed to X5/USB) [ references view window 2
« Choose the baudrate used in —
the Debug Address Specification - ;hu'r'zmts
of the Start.asm file (Default: 115200) Lser Taos...

Fants,..

* Choose ,asynchronous
communication* and ,Int/Ext I
VeCtor mOde“ | Save Configuration as...

Recent Configurations *

Load Configuration. ..

Configure Bootloader, ..

Configure Target. ..

* %;% Select Target Connection, STRG+T
* EH! Canfigure Target Connection. .
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EUROScope lite 16FX
Load ABS file

Z::l} EUROScope

Load the abs file of your project
File / Open App”cation Qpen Applicatian. .. STRG+O %

= ﬁ open Application and Download. .. STRIEHD
[ ‘

E.g.: <drive>:\Examples\sk16fx64pmc_counter-v10\ABS\sk16fx64pmc_counter.abs

JJﬂ File Target Communication Tools Preferences Misw  Wine

Projects may be compiled on another PC or folder structure
than the debug PC

AdeSt the source path @ _Ereferenu:es Wiew Window 7
. Source Paths. ..
» Click New (Insert) @ ® ->
Toolbars. ..
* Browse to source folder ® T shortous...
e E.g.: <drive>:\Examples\sk16fx64pmc_counter-v10\Src User Taals, .,

Fants,..

Q@

i~ Search Paths

‘Sealch paths for source files

Load Configuration. ..

Save Configuration

Save Configuration as...

Recent Configurations *

Configure Bootloader, ..

Configure Target. ..

i~ Path substitution

replace | . % select Target Connection, ., STRGHT
it | : Configure Target Conneckion. ..
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EUROScope lite 16FX
Connect to device

Start communication (Communication -> Open)

Press reset button

Communication is established, if code in the assembly and
source code window is visible

D a0 BRI Ie TR HURIET, .
T [wget Commrwcaron Tok Preferecces W Wiedow 1 =lo| =
FESE L F | TPER ns0oFB e
Codar IuPEDIEA (man: man * Gu3%) 3 TR
By §4240 2
X, F0O013RES 5
SFEOUDA !
5
. cagn o
W” I OW §FE0OCS I
t e L ALe3g
PEG T praF 004540 UEPe0045AE
FEOUEF  RETF
3 PRedZ DTUSO0  ADSaDD
98 o PSSEE4  TLMe] RPed0 CCReE4
[PRLCTLatRL: b 1=i $+i Te0 Me0 Z=l ¥eO G0
FEODFU LINE w02 8
#il - e
=1
Eah == Fiwmory (uF (MR W: _pal)
Colsloch, Mickde [ Adken | bt 00000 FFOD FFFE FFIF FFET 2.nvvens ]
O mans B0 man 0T Rt 05002 FFFF OOFF 0000 Dann .
s e i 0 GODO 0000 DUGK O
end STARTUP FEOET > Frevdeeri e
FORDD = Ow0s DOE3 4BAD ONLS 4080 i
s =
ba o $18109
b =% by sk parh 5
EURDS ndt fourd T = 0 et € S00002 Emueb) " wair Eresbport | Modis [ Adden | Fom
‘ O e " somtec * i « D) s FEOEI XM
=]
] I (5T |
ﬂ I = | Viable | vk Typs | Stoam
1 unagred long Oed40
EUROS 0% race
i Trnce Buttes feumel
- KT} Lf_l . d
|\ Timalime { Fourd Ut Fowrt Clawses J, Friies , Coverige | H i
- T I | : Hyy ey Y v
Stopped try Breakpeink a3, a2 FRHCIELY STCPPED COMMECTED 38
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EUROScope lite 16FX
Start Debugging

Initialize target and run until main function

=

Use menu bar for debugging

Set Start R
address

\

-
>

Stop

Set breakpoint

ik,
|

—
hi|’

M e

Single Step

(over Step in Step out
functions)

Fujitsu Microelectronics Europe - http://emea.fujitsu.com/microelectronics
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EUROScope lite 16FX
Breakpoints

Set a breakpoint
Double-click to desired line
» ,C' code source: selectables lines are marked by small dot in front
« ,Assembly* window: all lines with an instruction can hold a breakpoint

« Some lines in source code window are grouped. When setting a
breakpoint all grouped lines getting the red filled circle, but this is
treated as only one breakpoint

Activate/deactivate breakpoints
Single-click to breakpoint

Delete breakpoint
Double-click to breakpoint until red filled (or white filled) circel disappears
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EUROScope lite 16FX
Breakpoints

Short explanation of EUROScope source code window

Yellow arrow shows Point indicates breakable
actual programm counter source code line

/

131 O while(l]
132 |

a3Rl1 FDRF !'= 0]

ch = FDR1;
if ((33R1 & OxED) '= O}
\m _ _
Active breakpoint
_ — Deactivated
Lines between points indicate a breakpoint
group of breakable lines
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EUROScope lite 16FX
Processor Status

Processor window provides most important registers

All processor flags are shown individually

All values can be changed

Window is updated on any stop or break of the application
Changes in values are displayed in red due to prior update

|Register: unknown register P |

LO=01CCO0000 RL1=00F30004 RL=Z=00020000
L3=00Fa0000

Wo=0000 ERWl=01CC ERWE=0004 ERIW3=00F3
W4=0000 ERWs=000& ERW&e=0000 ERIW7=00F3

0=00 R1=00 RE=0zZ PR3=00 R4=00 RS5=00
g=Fg RY=00

Lh=00660066 AH=0066 AL=0066

PC=F50la2 353F=00Z53E U3iP=002544

IDPRE=22 DTE=00 ADE=00

P3=EQES TILM=7 EP=00 CCR=ES

I=1 3=1 T=0 N=0 E=1 ¥=0 CC=1 TEE=0000
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EUROScope lite 16FX
Variable Window

Local
Local variables are automatically collected in view ,Local”

Watch

All local and up to 8 global variables can be added individually to the
‘Watch‘ window

Variables are updated on any stop or break of the application
Changed values are displayed in red
Variable values can be changed in ‘value‘ entry

b adule Address

. T o — gy
cht? 3 char (=2245 main O=2245 1 byte

chtdir o' char O=Z244 main O=2244 1 byte
delay 40144 ungigned long § OwxZ240 main O=2240 4 byte

Local E Global }-.Watch .-'{. thiz j‘
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EUROScope lite 16FX
Memory View

Memory view is updated on every stop or break
Value change is displayed in red due to prior update
Memory content can be changed

Memory can be filled with a user byte and size

| Memory: Ox (ME26356RS: __pdrOd) . x|
_m

a00000 AFFE BFCE FEFE FF28 cueena.i. -

a00aag  FEOO Q0000 FFOO 0000 .. eeeaa.

a00alo  FEOO a000 0000 0000 &6 eeesa.

a00ale 0000 a000 0000 0000 & ceeaa.

0o00z0 &FAE 4080 71F9 4080 .o.@.g.@
Address Kl i
|oz4240] v

] Cancel
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EUROScope lite 16FX
Changing/Adding Source Window

New source module window
Go in window tab area and right-button click
Choose ,New Source window*
Change source window
Get menu by right-mouse-button-click in the source window
Choose ,,Show Module...” chom P
Browse to Module File -gﬁm

Sek Breakpaink
Remove Breakpoink
i {
ET i ;
} Run unkil Cursor \
)
ﬁfl I Set PiC ko Cursar
— s x|
. Find. ..

B main [ Moduls Paih

Mew Breakpoint window — STARTUP \WORK\MBSEF 356" sk 16 B4ome_counter-v 104 5rc" Start asm
I 7 ﬁ RS — - v Follow PC Ef i :\wrork \nb96356\sk 16ix64pme_counterv 10\src\main.c
Fpe EIWIAllSLAt WMo V] D|5|:||El'}-" Linen! vectors cwork \mb36f356'sk 16fx64pme_counterv10\src\vectors.c

Mew Q:IdE-' window —— MBYEISERS  CAWORK\MBSEF356'\sk 16fx64pme_courter-v 1045rc mb36356rs.asm
Mlew EUROSohjects windaw
Mew ELUROSErace window
Ml Eunchinn brawser windaw
e Memory window
Mew Register window
,@ Tle SER. windo
@ Mew Source window all | m
@ Mew Te_rminal WiI'IdDW Set Path. ¥ Show only files with source Cancel
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EUROScope lite 16FX
Flash Programming

Flash programming is available via the Flash button:
BDM configuration can be set before programming
Chip erase is supported
Flash programming is supported
User has to press reset button after Flash programming
Fujitsu Flash programming kernels are reused
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EUROScope lite 16FX
BDM Configuration

Background debugging mode configuration
Flash security unlock

Flash and BootROM configuration x|

r~ Flazh security

Main: Flash UMLOCKED Urlack:

Satelite: Flash INLOCKED _/ FIaSh Security UHIOCk keyS
Main key: | “-Zl

Sat, key: | |

CAUTION: The FULL ZERD key hides the ROM./Flazh from
any analyziz. Since the ROMFlash cannot be releazed with

zecret key, FUNITSU cannot analyze contents in caze of
failure.

~BDM configuration

¥ EDM Activation marker

—BDM configuration marker

ucs: [useRTC 7] Modm . .
v Automatic start (on = enabled) N B D M ACtlvatI O n

[~ Estemal breakpaoint configuration \

[~ Keep RC-Clock

Cfewotk [v] Use EUROScope configuration
e [ ] Use MHX file configuration

" [Debug baud rate

Clock: |4 'l Baud: |'|'|52IJD vl

v Ensble USART Scan

™ FBWAM [checked = [DFO0B0H] in mods 3)

[” Do not show again
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EUROScope lite 16FX
Flash Programming Dialog

Chip erase and Flash programming Chip erase
Click on ,Done* and reset board (,all sectors’ must be
after programming checked)

Chip :_,IF 32 KB MBAEF3I5ETSA intemal flazh [int Eraze |

B KB MESEF2REYSA internal Hash (main]

Sectars [Flash 1 Sector 0 OOFE0O0GK . DOFGFFFFR 64 KE <] [ all sectors
Flash1Sector 1 OOFS0000H . DOFSFFFFh 64 KE

Flash1Sector 2 OOFADOOO . OOFAFFFFh G4 KB

Flash1Sector 3 OOFEO0O0h .. OOFBFFFFh 64 KE

Flash1Sector 4 OOFCO0O0h .. OOFCFFFFh 64 KE

Flash1Sector 5 OOFDOOO0K .. OOFDFFFFR 64 KE

Flash1Sector 6 OOFEOOO0 . OOFEFFFFh 64 KB

Flash1Sector 7 OOFFOO00K . DOFFFFFFh 64 KE hd

Browse to MHX file

File IE: W OR KM B 96F 356 2k 1 BfsB4pmc_counter-+10%AB 542k 1 BB 4pmc_counter.m

[T Use this base address: I':'ﬂ'CD [ &uta load when programmed

Fill gaps up to IU_ bytes with 02FF [ Feconfigure when programmed \
Flash programming

Statusz I

Progress |

1: 0xDF0000.. 0D FO0a1
2 0xDFO01C..0<DFO0TF
3: 0xDF0030..0xDFO037

4: 0xDFO040. 0«DFO04E ~

Info |14 zections from 0xDFO0000 to O<FFFFDE ﬂ
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EUROScope lite 16FX
Prospect

All SK-16FX-64PMC examples are configured as follows:
UART2 for debugging
UART7_R may be used by the application
Asynchronous communication
115200 Bits/s
Autorun after reset
No breakpoint predefinition

For more details of ,EUROScope lite 16FX*
please refer to application note:
mcu-an-300235-e-16fx_using_ EUROScope
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FreeRTOS™

o e

—
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FreeRTOS™ £ ;

The most widely used open source real-time operating system
for embedded microcontrollers

It has the performance, quality and stability of a commercial
product

It is available through a very liberal distribution and licensing
model which allows users to obtain and develop software with
almost no restrictions

Optional commercially licensed and supported versions are
available through WITTENSTEIN
Features:

Designed specifically for microcontrollers

Powerful trace macros

Stack overflow protection

No restrictions on priority assignment

Safety certified version available — proving robustness

Tasks, co-routines, queues, binary semaphores, counting semaphores,
recursive semaphores, mutexes, interrupt interaction primitives
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FreeRTOS™ - Tasks g

Autonomous
No knowledge of scheduler activity
A sequential process
Running on a ‘virtual processor’
Prioritised

Suspended

vTaskSuspend()

vTaskSuspend() called

called

vTaskResume()
called

vTaskSuspend()

called Event Blocking API

function called

Blocked
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FreeRTOS™ - Multitasking f_____’

Suspended
—

Prioritised Pre-emptive Multitasking

¥oid aTask( void * pvParameters )
EOF( 33 )

/* Task processing goes here. */

¥
vTaskDelete( NULL );

med, periodic mm _—

low, eventg — - —
die task|  j— —
U Y e 7
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FreeRTOS™ - Queues

iii!n

To be useful tasks must be able to communicate with each other

i Comms |
: Protocol |
LR
HMI Task Message Controller
Task
XQueueHandle xQueue; // Declare the queue oL
s
void vTaskl( void *Param ) Other
Tasks
char cValueToWrite = 10;
XQueue = xQueueCreate( 10, sizeof( char ) ); // Create queue
for( ;5 ) {
XQueueSendToBack( xQueue, &cValueToWrite, 10 );
}
by
/* ___________________________________________________________ */
void vTask2( void *Param )
char cValueToReceive;
for( ;5 ) {
XQueueReceive( xQueue, &cValueToReceive, 10 );
¥
+
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FreeRTOS™ - Mutexes

¢
h-—-—-—_

What happens when two tasks attempt to access the same

resource”?
GSk | )\
vLCDWrite( “Hello” ); .
Task 2 _ -
¥oid vTaskl( void * pvParameters ) vLeDWrte(World™)

EOF( -
/> Neeﬁ acceﬁs get semaPhore- */
xSemaphoreTake( XSemaphore, BLOCK FOREVER );

vLCDWrite( “Hello” ); /* Access resource */

/* Must remember to return semaphore. */ Fasict
vSemaphoreGive( xSemaphore %; P _
by ¥ [@F

/***********************************************/

ask 1

¥oid vTask2( void * pvParameters ) @ '
.. ]
Eor( 77 ) ﬁi{;sm'ﬂake )

xSemaphoreTake( xSemaphore, BLOCK_ FOREVER );
vLCDWrite( “World” ); /* Access resource */
vSemaphoreGive( xSemaphore );
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FreeRTOS™ - Synchronisation

Tasks provide a convenient mechanism for processing
asynchronous events

Semaphores can be used to implement “Deferred Interrupt
Handling”

Task3 gets
ISR | == pre-empted!
ISR P b
Task | T
Task3 n—:E E —

—
RN
—*
N ceoeccee
—
w
—
D
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FreeRTOS™ - Binary Semaphores

The ISR only ‘gives’ the semaphore
The task only ‘takes’ the semaphore

oid VAnISR( void )
xSemaphoreGiveFromISR( xSemaphore );

/***********************************************/

¥oid vTask2( void * pvParameters )
EOF( 35 )
xSemaphoreTake( xSemaphore, portMAX DELAY );
/* Processing done here. */

3 }
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FreeRTOS™

FreeRTOS™ - Operating System
mini Real Time Kernel
open source
royalty free (also in commercial applications)
Free support by an active user community
http://www.freertos.org/

FreeRTOS™ incl. one example is provided by this starterkit

L
-
LY

sk16fx64pmc_free_rtos_dice-v10 A
« Two 7-segment displays are simulating two virtual dices

-
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e
FUJITSU

THE POSSIBILITIES ARE INFINITE
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Further Steps

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/detaill/MB96F356RSBPMC.htm

See our application notes
 http://mcu.emea.fujitsu.com/mcu_product/mcu_all_appnotes.htm

See our software examples
 http://mcu.emea.fujitsu.com/mcu_product/mcu_all_software.htm

Contact your local distributor ...

for individual support
to register for our monthly 16FX 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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High-end evaluation board
Flash-CAN-64P-350-PMC (Supports LQFP package M23)

Hardware emulator
MB2198-01 + MB2198-500
Emulation chip MB96V300B
Probe header MB2198-504 for LQFP package M23
» Socket NQPACK064SB, HQPACK064SB140

Programmer
Conitec GALEP-4

Operating systems
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Evaluation Board

® FLASH-CAN-64P-350-PMC V1.0

® Evaluation board for MB96350 Series (for LQFP package M23)
Emulator target board
Access to all on-chip peripherals
2x UART
1x CAN
2x LIN
8x ‘User’-LEDs
ox ‘User’-Buttons
Flash-Kit connector
Connector for LC-Display
Example projects
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Hardware Emulator

In-Circuit emulator for F2MC-16FX
Main unit (MB2198-01), Adapter (MB2198-500), V-Chip (MB96V300B)
USB, LAN, and RS232 communication interface
Connected to target system via Fujitsu probe cable
High speed operating frequency
2052 code / 4 data event breakpoints
Sequential breakpoints (4 conditions / 3 levels)
Trace function
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Hardware Emulator

@ Emulation chip MB96VvV300B
® Superset supports all features of 16FX

® Probe header
® MB2198-504 for LQFP package M23

W Socket for LQFP package M23
® NQPACKO064SB, HQPACK064SB140
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Programmer

® Supports parallel programming

Supports serial synchronous and asynchronous programming
Optional programming cable for serial synchronous programming
Allows programming in volume production

WWW.conitec.com
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ProOSEK®

Real-time operating system, OSEK/VDX
www.elektrobit.com

EUROS
RTOS including TCP/IP, IrDA, IDE, CAN-Bus, CANopen, Profibus, etc.
WwWW.euros-embedded.com

RTA-OSEK
Realogy Real-Time Architect (RTA) ,OSEK, incl. timing analysis tool
www.etasgroup.com

embOS
Small memory footprint for single-chip applications incl. PC viewer
WWW.Segger.com

0SCAN (OSEK/VDX)
0SCAN (OSEK/VDX) and further networking software CAN, LIN, FlexRay, etc.
www.vector-informatik.de

FreeRTOS

Free and open source mini Real Time Scheduler
www.FreeRTOS.org
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European distributors

ATeG - Anatec AG www.anatec.ch

ATeG - Anatronic S.A. www.anatronic.com

ATeG - Ineltek GmbH www.ineltek.com

EBV Elektronik GmbH www.ebv.com

Glyn GmbH & Co. KG www.glyn.de , www.glyn.ch
Malpassi srl www.malpassi.it

Melchioni Electronica SpA www.melchioni.it

PN Electronics www.pne.fr

Rutronik wWWwWw.rutronik.com

Sagitréon www.sagitron.es/english.htm
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Fujitsu Microelectronics Europe

Germany (Headquarters)
Pittlerstrasse 47, D-63225 Langen
Tel: (0 61 03) 69 00, Fax: (0 61 03) 69 01 22

France
2-12 Chemin des Femmes, F-91300 Massy
Tel: (01) 64 47 97 07, Fax: (01) 64 47 97 01

Italy

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

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

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

World Wide Web
http://emea.fujitsu.com/microelectronics
http://mcu.emea.fujitsu.com
Contact: micro_info@fme.fujitsu.com
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Recycling

Gultig fur EU-Lander:

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

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 Microelectronics Europe GmbH
Warehouse/Disposal
Monzastralle 4a
D-63225 Langen
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Fujitsu Microelectronics Europe

‘SK-16FX-64PMC’-CD Link-List
Software
» Softune Workbench
e EUROScope lite 16FX
e MCU Flash programmer
» SKwizard
Software Examples
» sk16fx64pmc adc dvm
e skl16fx64pmc can uart terminal
» sk16fx64pmc_counter
» skl16fx64pmc template
o skl16fx64pmc uart
» skl6fx64pmc free rtos dice
o sk16fx64pmc_uart 7seg
Documents
e Schematic ‘SK-16FX-64PMC’
» Data sheet MB96350 Series
 Hardware manual 16FX Family
* AppNote ‘16FX Hardware Setup’
* AppNote ‘16FX Getting Started’
e Customer Information 16FX
» EUROScope Reference Manual
e AppNote . EUROScope'
e Customer Information of ,EUROScope’ limitations
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X-ON Electronics

Largest Supplier of Electrical and Electronic Components

Click to view similar products for Daughter Cards & OEM Boards category:
Click to view products by Fujitsu manufacturer:

Other Similar products are found below :

MA320013 MA320017 ADZS-21262-1-EZEXT MPC574XG-176DS MPC5/777C-516DS MPC5/777/M-512DS 1585396-1 1585939-1
IMXEBOOKDC4 20-101-1254 27911 ADZS-USBLAN-EZEXT MA160016 MPC5777C-416DS SPC56ELADPT144S TMDXRM46CNCD
MPC574XG-324DS MIKROE-2051 DM160216 SPC560B64A100S MA180036 MPC5777M-416DS SPC564AADPT324S
KITMPC5643DBEVM Y -RH850-P1XC-100PIN-PB-T1-V1 P0531 P0431 MIKROE-1289 2711 P0504 EV-ADUCM350-BIO3Z
IRAC1161-TO220 QB-R5F104LE-TB 1130 MA160015 MA180033 MA240026 MA320014 MA330014 MA330017 MCIMXHDMICARD
TLK10034SMAEVM TMDSCNCD28054M1SO TMDXSDV646/T TOOLSTICK330DC TOOLSTICK360DC MIKROE-2152 MIKROE-
2154 MIKROE-2381 MIKROE-2458



https://www.x-on.com.au/category/embedded-solutions/engineering-tools/embedded-development-tools/embedded-tools-accessories/daughter-cards-oem-boards
https://www.x-on.com.au/manufacturer/fujitsu
https://www.x-on.com.au/mpn/microchip/ma320013
https://www.x-on.com.au/mpn/microchip/ma320017
https://www.x-on.com.au/mpn/analogdevices/adzs212621ezext
https://www.x-on.com.au/mpn/nxp/mpc574xg176ds
https://www.x-on.com.au/mpn/nxp/mpc5777c516ds
https://www.x-on.com.au/mpn/nxp/mpc5777m512ds
https://www.x-on.com.au/mpn/teconnectivity/15853961
https://www.x-on.com.au/mpn/teconnectivity/15859391
https://www.x-on.com.au/mpn/nxp/imxebookdc4
https://www.x-on.com.au/mpn/digiinternational/201011254
https://www.x-on.com.au/mpn/parallax/27911
https://www.x-on.com.au/mpn/analogdevices/adzsusblanezext
https://www.x-on.com.au/mpn/microchip/ma160016
https://www.x-on.com.au/mpn/nxp/mpc5777c416ds
https://www.x-on.com.au/mpn/stmicroelectronics/spc56eladpt144s
https://www.x-on.com.au/mpn/texasinstruments/tmdxrm46cncd
https://www.x-on.com.au/mpn/nxp/mpc574xg324ds
https://www.x-on.com.au/mpn/mikroelektronika/mikroe2051
https://www.x-on.com.au/mpn/microchip/dm160216
https://www.x-on.com.au/mpn/stmicroelectronics/spc560b64a100s
https://www.x-on.com.au/mpn/microchip/ma180036
https://www.x-on.com.au/mpn/nxp/mpc5777m416ds
https://www.x-on.com.au/mpn/stmicroelectronics/spc564aadpt324s
https://www.x-on.com.au/mpn/nxp/kitmpc5643dbevm
https://www.x-on.com.au/mpn/renesas/yrh850p1xc100pinpbt1v1
https://www.x-on.com.au/mpn/terasictechnologies/p0531
https://www.x-on.com.au/mpn/terasictechnologies/p0431
https://www.x-on.com.au/mpn/mikroelektronika/mikroe1289
https://www.x-on.com.au/mpn/adafruit/2711
https://www.x-on.com.au/mpn/terasictechnologies/p0504
https://www.x-on.com.au/mpn/analogdevices/evaducm350bio3z
https://www.x-on.com.au/mpn/infineon/irac1161to220
https://www.x-on.com.au/mpn/renesas/qbr5f104letb
https://www.x-on.com.au/mpn/adafruit/1130
https://www.x-on.com.au/mpn/microchip/ma160015
https://www.x-on.com.au/mpn/microchip/ma180033
https://www.x-on.com.au/mpn/microchip/ma240026
https://www.x-on.com.au/mpn/microchip/ma320014
https://www.x-on.com.au/mpn/microchip/ma330014
https://www.x-on.com.au/mpn/microchip/ma330017
https://www.x-on.com.au/mpn/freescale/mcimxhdmicard
https://www.x-on.com.au/mpn/texasinstruments/tlk10034smaevm
https://www.x-on.com.au/mpn/texasinstruments/tmdscncd28054miso
https://www.x-on.com.au/mpn/texasinstruments/tmdxsdv6467t
https://www.x-on.com.au/mpn/siliconlabs/toolstick330dc
https://www.x-on.com.au/mpn/siliconlabs/toolstick360dc
https://www.x-on.com.au/mpn/mikroelektronika/mikroe2152
https://www.x-on.com.au/mpn/mikroelektronika/mikroe2154
https://www.x-on.com.au/mpn/mikroelektronika/mikroe2154
https://www.x-on.com.au/mpn/mikroelektronika/mikroe2381
https://www.x-on.com.au/mpn/mikroelektronika/mikroe2458

