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B Try yourself ® Additional documents

Schematic ‘SK-16FX-100PMC’
Data sheet MB96340 Series
Hardware manual 16FX Family
AppNote ‘“16FX Hardware Setup’
AppNote ‘“16FX Getting Started’
Customer Information 16FX
EUROScope Reference Manual
AppNote . EUROScope’

Customer Information of
LEUROScope’ limitations
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(p About the SK-16FX-EUROSCOPE

The SK-16FX-EUROSCOPE includes a low-cost evaluation board
based on the Fujitsu 16FX microcontroller MB96340 Series

The MB96340 Series includes the following features:

Up to 576 KByte Flash Memory

Up to 24 KByte RAM

Up to 2 CAN controller 2.0B

Up to 7 LIN-USART interfaces

Two I2C interfaces

Timers (ICUs, OCUs, PPGs, others)
ADC

External interrupts

Others
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(p About the SK-16FX-EUROSCOPE

Features of the SK-16FX-100PMC (EUROScope) board:

Microcontroller MB96F348HSB

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’-button

1x ‘Reset’-button, ‘Reset’-LED

All 100 pins routed to pin-header

On-board 5V and 3V voltage regulators, ‘Power’-LED
USB power-supply (external power supply possible)
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(p SK-16FX-EUROSCOPE content

The SK-16FX-EUROSCOPE contains
SK-16FX-100PMC evaluation board with MB96F348HSB
USB cable, RS232 cable
Mini CD
* Documentation, USB driver, Softune Workbench, Examples
+ ,EUROScope lite 16FX*

mini CD RS232 cable USB cable

A (Bl

o

ESD-foam ESD-box SK-16FX-100PMC evaluation board s
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Test it

The microcontroller on the SK-16FX-100PMC is already
preprogrammed with a simple application.

Connect the USB cable to your PC and the SK-16FX-100PMC
Install the USB driver from the CD

Press the ,Reset'- Button

The SK-16FX-100PMC will automatically start counting

The count direction can be changed by pressing the key buttons

INT1

I—I I— INTO [ ]
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C.‘,“gratulatig,, s
b o

You finished successfully the first test

Now you will get more details about the SK-16FX-100PMC
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

7

Fujitsu Microelectronics Europe - http://emea.fujitsu.com/microelectronics All Rights Reserved.© Fujitsu Limited 2007

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/2881904/SK-16FX-EUROSCOPE.html

The Hardware

- 1
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The Hardware

® The jumpers JP4: UART RX select

R-0: UART0=UART‘A*/ U-1: UART1=UART‘B‘ (USB)
R-1: UART1=UART‘A* / U-0: UART0=UART‘B‘ (USB)

JP5: UART TX select
R-0: UART0=UART‘A‘/ U-1: UART1=UART‘B‘ (USB)
R-1: UART1=UART‘A‘ / U-0: UART0=UART‘B‘ (USB)

PROG: Select the program-mode

S1: Mode selection I—l \ fﬁ
N\

RUN: Select the run-mode ° N N\

9

S1

61 c203d 3
JP3: DTR-Reset e — |7

Set the jumper to 1-2 to connect
the DTR-Signal

of the UART connector to the
microcontroller reset-pin.

Set the jumper to 2-3 to connect
the DTR-Signal

of the USB connector to the
microcontroller reset-pin.

Some terminal-programs, e.g.
Fujitsu‘s Skwizard, allow to reset
the evaluation board by using the
DTR-Signal.
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JP6: MDO selection JP9: MCU Vcc

USB interface
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Close this jumper to control the This jumper can be used to measure
MDO level by the RTS signal of the the current consumption of the MCU

JP10: 5V /3.3V  JP11: Power Supply

1-2: 5V supply is used 1-2: USB supply is used

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

JP4, JP5 : UART selection

UARTO and UART1 of the microcontroller can be used together with a
typical RS232 SUB-D9 connector and a serial/lUSB converter

The jumpers JP4 and JP5 routes the channel to the connector

UARTO = USB-connector (X5), UART1 = Sub-D9 (X4) (default)
* Setting of Jumper JP4 and JP5: U-0 / R-1

RS232 USB

‘ B ’ ‘ ‘ (default)
o e S
o 8 B Dun DDDDEID

b | —

\\\\\\\\

UARTO = Sub-D9 (X4), UART1 = USB-connector (X5)
 Setting of Jumper JP4 and JP5: U-1/R-0

RS232 USB
N S
w70 B Mnn DDDDDD
e[ —r BT wn
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& The Hardware

The microcontroller pins

Pin Pin-name On SK-16FX- Pin Pin-name On SK-16FX-
EUROSCOPE used by EUROSCOPE used by
1 P02_6/A22/IN2/TTG2/TTG10 18 | P04_4/SDAO/FRCKO
2 P02_7/A23/IN3/TTG3/TTG11 19 | P04_5/SCLO/FRCK1
3 PO3_0/ALE/IN4/TTG4/TTG12 20 P04_6/SDA1
4 P03_1/RDX/IN5/TTG5/TTG13 21 P04_7/SCL1
5 P03_2/WRLX/WRX/INT10R 22 | PO05_0/ANS/ALARMO/SIN2
6 P03_3/WRHX 23 P05_1/AN9/ALARM1/SOT2
7 P03_4/HRQ/OUT4 24 P05_2/AN10/SCK2
8 P03_5/HAKX/OUT5 25 P05_3/AN11/TIN3
9 P03_6/RDY/OUT6 26 | P05_4/AN12/TOT3/TIN2R
10 P03_7/CLK/OUT7 27 P05_5/AN13/INTOR/NMIR
11 P04_0 28 | PO05_6/AN14/INT4R
12 | P04_1 29 | PO05_7/AN15/INT5R
13 Vce + Vce 30 AVcc + Vce
14 | Vss GND 31 AVRH +Vce
15 (o3 ‘C’ capacitors 32 AVRL GND
16 | PO04_2/IN6/RX1/TTG6/TTG14 33 | AVss GND
17 P04_3/IN7/ITX1/TTG7/TTG15 34 P06_0/ANO/PPGO
11
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& The Hardware

The microcontroller pins (cont‘d)

Pin Pin-name On SK-16FX- Pin Pin-name On SK-16FX-
EUROSCOPE used by EUROSCOPE used by
35 | P06_1/AN1/PPG1 52 | RSTX Key button ,Reset’
36 | P06_2/AN2/PPG2 53 | PO7_6/AN22/INT6
37 | P06_3/AN3/PPG3 54 | PO7_7/AN23/INT7
38 | P06_4/AN4/PPG4 55 | P08_O/TINO/CKOTXO0/ADTG/I
NT12R
39 | P06_5/AN5/PPG5 56 | P08_1/TOTO/CKOTO/INT13R
40 | P06_6/AN6/PPG6 57 | PO8_2/SINO/TIN2/INT14R UARTO (RXD)
41 P06_7/AN7/PPG7 58 | P08_3/SOTO/TOT2 UARTO (TXD)
42 | Vss GND 59 | P08_4/SCKO/INT15R
43 | P07_0/AN16/INTO/NMI Key button ‘INTO/NMI’ 60 | PO8_5/SIN1/INTIR UART1 (RXD)
44 | PO7_1/AN17/INT1 Key button ‘INT1’ 61 P08_6/SOT1 UART1 (TXD)
45 | PO7_2/AN18/INT2 62 | P08_7/SCK1
46 | PO7_3/AN19/INT3 63 | Vece +Vee
47 | PO7_4/AN20/INT4 64 | Vss GND
48 | P07_5/AN21/INT5 65 | P09_0/PPG8/UBX SEG1-A
49 | mMD2 to GND (w/ JP8 to + Vcc) 66 | P09_1/PPGY/LBX SEG1-B
50 | MD1 to + Vcc 67 | P09_2/PPG10/CS5 SEG1-C
51 MDO Mode-Switch S1 68 | P09_3/PPG11/CS4 SEG1-D
12
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& The Hardware

The microcontroller pins (cont‘d)

Pin Pin-name On SK-16FX- Pin Pin-name On SK-16FX-
EUROSCOPE used by EUROSCOPE used by
69 | P09_4/0UTO/CS3 SEG1-E 85 | P01_2/AD10/INT11R/SIN3
70 | P09_5/0UT1/CS2 SEG1-F 86 | P01_3/AD11/SOT3
7 P09_6/0UT2/CS1 SEG1-G 87 | P01_4/AD12/SCK3
72 | P09_7/0UT3/CS0O SEG1-DP 88 | Vec +Vee
73 | P10_0/RX0/INT8R CANO (RX) 89 | Vss GND
74 | P10_1/TX0 CANO (TX) 9 | x1 4 MHz Crystal
75 | PO00_O/ADOO/INTS SEG2-A 91 | X0 4 MHz Crystal
76 | P00_1/ADO1/INT9 SEG2-B 92 | P01_5/AD13/INT7R/SIN2R
77 | P00_2/AD02/INT10 SEG2-C 93 | P01_6/AD14/SOT2R
78 | P00_3/ADO3/INT11 SEG2-D 94 | PO1_7/AD15/SCK2R
79 | P00_4/ADO04/INT12 SEG2-E 95 | P02_0/A16/PPG12
80 | P00_5/ADO5/INT13 SEG2-F 96 | P02_1/A17/PPG13
81 P00_6/AD06/INT14 SEG2-G 97 | P02_2/A18/PPG14
82 | P00_7/ADO7/INT15 SEG2-DP 98 | P02_3/A19/PPG15
83 | PO01_0/AD08/CKOT1/TIN1 99 | P02_4/A20/TTG8/INO
84 | PO1_1/AD09/CKOTX1/TOT1 100 | P02_5/A21/TTGI/TTG1/IN1/A
DTGR
13
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The SK-16FX-EUROSCOPE 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-EUROSCOPE

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.
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(40 Installation of the USB-driver

Connect the SK-16FX-100PMC to your PC’s USB port

Windows will ‘Found New Hardware: SK-16FX-100PMC’ and
the Hardware Wizard should start automatically

* Note: The installation procedure may differ with different operating systems

Found Mew Handwane Wizord

Welcome to the Found New

Hardware Wizard

\Winckoes well search for cunent and updated soltwars by
Iecking an pour computer, o e hardware mnstalabon CO, or on
e Wiridorrs Lipdale Wb the fith yout peimesen]

Fioaed Qo1 piivaei b

Cart Wirndowt connect b windorers: Lipdale o ssaich lor
soltwges?

" es, this time only

7 Yeas, riow and gveiy i | cirnset & devics
& Mo, ret e ime

Click Nt o continua

Found Mew Hardware Wizard

This wizard heips you install soltvare foc

SETERCT00PME Y11

* 1 i youn hardwaie came with an installation CD
S oa Noppy dick_ nserl il now.
‘lhat da you wank the wizand to do?

7 Inatall the saflware subometically [Flecommended]
% lntall Ivom & kst o goscihic locahon [Aovancsd]

Click. Mot 1o cortinue

Bk [ mews | Cenel

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 Handware Wizerd —— Hardwaie Installation i

Please choose pour search and installation options.

] The zoftware you are inztaling for thes hardware:
LAY

& Saach loi the best ditver in thezs locstiont FLJITSU Microcontiolies Board
Use the chack beuas balow to it or expand tha defsuk samich, which includes lozal
bt i setnciabde mecha. The bl diver found vl be metaled. : 7 g
& i - has ol passed Windows Loge testing to veily its compatibiliy
™ Search remavable media Hoppy, CO-HOM...| with Windows %P, [Tl me why this testing is mportant |
¥ Inchude thés kcalion in the seaich: Conlinuing your installation of this software may impair
|E WISE-Derve 2wk P or destabilize the comecl operation of your syshem
either immediately or in the fulure. Microsoft strongly

" Dorlt search | vl choose dhe ditver b install rermlnel:dstth-ll you stop thit[ imta_l_lamn m:;d
e vendor for a
Choose this cption o selact the device dever from s §st ‘Windows does not gusianiee that -
he crves you chomes wil b the best match ton your hadmasre, passed Windows Logo testing.
cgock | Hed> | e | Contie Anyey |

‘Continue anyway’ although the Windows Logo test may not be passed
Windows completes the installation
by copying some files

‘Finish’ will close the window

Fronavd ~wun Hoardwrmre: Wisard

Completing the Found New
Hardware Wizard

The vezaed has

ched raiafieg e software lor

rj‘ FLUNT S Miroconirale Bomd

Vb Fervihy by cheih Wk it

TS e JIET
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(40 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

Found Mew Hardw.are Wizard Foursd Mew Hardware Wizard

Welcome to the Found New

Hardware Wizard

Windows vell search for cunent and updated soltwane by
ooking an pour compuler, on the hardwere nslelation LD, e an
e Wirndames Lipdale wish tie faih pout permerzon]

Fisard cuf peivacy pobicy

This wizard hefps you instal soltware fo

USE Senal Foil

* 1 i youn hardware came with an installation CD

Coar Wi Conrec b wWiekdors: Ulpdiale 1o saach lon S oa Noppy deik. snasil il now

soltviane?

" ‘fax, this fime only

£ ‘e, row and svew bime | cornect & devics What dayou want the wizaid o do?
& [Ho. ret e bimet 7 Jnstall the soltvere sbomatically Flecommended)
& linshall irom & sl of gscili Incaiion [Advancad]

Click Mt to confinie Click Moaset 1o confinus

et > Carcel Bk [ Hes | Conenl

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 Wizerd —=

Please choose pour search and installation options.

Completing the Found New
Hardware Wizard

The wizaed has finshed instaling the software for

Use the check bowes bealow to bmit o espand the dalsul sasich, which includes local FUNITS L Micnocoeealler Board
palhs and seincvable meda. The bast drvat found vl be metalled.
™ Searchremavable media Hoppy, CO-ROM. .

¥ Ireclude this igcalion in the saaich:
[E:WISE Dbl P I
™ Donlt search | vl choose the diiver b install

Choose this cption o selact the device dever from s §st ‘Windows does not gusianiee that
the dirves you chooes will be the Besl match lot pour haedmare.

Click. Firngh bo close the wizard

T T ] o |

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

Windows completes the installation e
by copying some files

Completing the Found New
Hardware Wizard

The wzaed hat frehed suisling e sofvae o

J FUNTSL M croconirate Somd

Tk Ferwih by chen Bel wilied

I Fruch | |
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& Installation of the USB-driver

Start the Device Manager of the Windows Control Panel

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

Check ‘Ports’ for the assigned virtual COM-port number
FUJITSU Microcontroller board (e.g.: COM4)

Note:
Currently EUROScope supports
only COM1 - COM9.

If the assigned virtual COM-port
is greater than COM9 then please
re-assign it manually by help of
the device manager within the
Windows control panel / system.

The SK-16FX-100PMC 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, assembler, 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:\Softune16)

*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 COMXx (incl. virtual COM port: USB-t0o-RS232)
Start installation

‘71 Microcontroller with Flash Memory Programmer =101 x|
Target Microcontroller ]MEEBF’HBH,FI' j =
Start Address DEDOOOH
Crystal Frequency 14MHE ﬂ -
End Addrass FFFFFFH
HexFil sk-16i-euroscope_counter.mhx &
il i i Flash Memony Size | 090000H
~Cammand ta COM4
Optian
Eull Operation(DeEE+P) ‘ [SetEnronment | Help |
Download | Eraeg | BlanlChecl | FzMC_IéFX
oD
TGOran. oY ey | HEan t LOmgaes | LAy | FU]ITSU
Wi01.L00
21
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& Tools and Software Examples

SKwizard
Free of charge terminal program
Start installation

Following examples are provided with SK-16FX-EUROSCOPE:

sk16fx-euroscope_adc_dvm

+ Digital Voltage Meter based on the A/D-converter
sk16fx-euroscope _can_uart_terminal

« Simple CAN example controlled by UART1
sk16fx-euroscope_counter

* Counts from 0 to 99 on the 7-segment Display
sk16fx-euroscope_template

» .Empty‘ project as base for user applications
sk16fx-euroscope_uart

* UART example using UART1

Note:
Do not connect other than EUROScope to UARTO (default: X5/USB).
All examples are prepared to be used with EUROScope and UARTO is reserved for this debugger.
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Start the Fujitsu MCU Flash programmer
Select the target microcontroller (MB96F348H/T)
Select the crystal frequency (4 MHz)

Choose the software example from the example ‘ABS‘-folder
(e.g. D:\Examples\sk-16fx-euroscope_counter-v10\ABS\sk-16fx-euroscope_counter.mhx)

REEY
» TargetMicrocontalier  [MBIBEFI4BH/T -]
Start Address DENDOOH
» Crystal Frequency IdMHz _'_l :
End Addrass FEFFFFH
i ske] Biv-2uroscope_countermhx
=y |ie:Fls I o 1B | Memory Size | 090000H

-Commend to COR4

Download | Erzse | Biank Chgck: I F‘?MC_IﬁFfY
(=2
Hrooram & Venn | BHead & Comnpare | L6}, | FU]ITSU
V01,000
23
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Program Download

® Connect to the PC RS232 USB port
(see chapter Jumper seetings)
® RS232 or USB can be used

® Select COM port (,Set Environment’)
u Set jumper S1 to position ,Prog‘

W Press ,Reset" / "/
m Start ,Full operation’ ‘

S1: Mode selection

Prog: Set switch to position ,Prog* " m — .‘ﬁv\n N
in order to select the program-mode T . ] I:‘U . | i

st ot SK=16F X=100PMC V1.1

5 Microconbroller with Flash Hemaory Progeamener:

=10z
Terget Miciocontiolier  [MBIEFIEHT = =
o o - Start Address | oEponor
il T 4
e End Addrass G Keybutton ,RESET*
Hux Fili |5Ir151ruurui:upu_murﬂnr mhx - Onan

Flosh Mamary Sae | 090000H
-Comemand to COM4

Downioad | Eme | [ Bewces || FAMC-I6FX
“ronam ey [ Fend & Compars | Copmy | FUﬁTSU

DL |

24
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Program Download

% Close the MCU Flash programmer USB port

® Set jumper S1 to position ,RUN‘ 1 [ ¢

® Press ,Reset" T IS
P R |

T e ._raHa—_IuE piopdE"

T R S | e 1)
- — - _I: . : 'I 3 “gos
/ Lo 16FXT oo " ] e
1 ) R . N u
S1: Mode selection 8 D [} [
ol P
Prog: Set switch to position ,RUN 11 E FUT”SU sl
in order to select the RUN-mode h . o gl
4 L 4 : (AN - e

g et SK=16F X=100PHC U1.1

@

5 Microconbroller with Flash Hemaory Progeamener:

TergetMiciocontiolier  |[MBIEFFEHT =

s e 3 Start Adtiress | oEpog

il T 4
e End Addrass G Keybutton ,RESET*
Hux Fili |5Ir151ruurui:upu_murﬂnr mhx - Onan

Flosh Mamary Sae | 090000H
-Comemand to COM4

-Option =
e | ‘ = e ‘ Close the Flash programmer
Downioad | Eme | [ Bewces || FAMC-I6FX
ZronamiE iy [ Fend & Compars | Copmy | mﬁTSU
© WOLLDD
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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 sk-16fx-euroscope_template-v10’ to ‘my_application’

BN C:\softune'sample’ smpll 61\ sk-16/1-euroscope)\sk-16f8-euroscope_template v10) 1o =1
Ble EdE Yew Favortes Took Heb E
GeBack » = - [Z] | Qsearch | PyFeiders G4 | 4 B2 X = | E-

Address |CI Ci\goftunetsampistsmpl1 6 xisk-16F x-euroscopesk- 1 6F-euroscope_template-v10 j 60 |_ﬂ5_
Folders % | Mama | _‘-_m_al
i &L TErELY 0500pe - _—_] ABS

G0 Copy of sk-16fx-surostope_template-v10 st
[ - cpe adc thrnsdd o8l
: B sk-16Fx-surascape_can_Lsrt_terminal-vl (—10PT
: BHT sk-16fx-eurascope_counter-v10 ,.——I Prc
EHR -eUrascope_ bemplate-v 10 15
|i] MBz158-01_COM1 50p 3IKB
@ MB21595-01_COM2, 5up KB
[ia] MB2 19801 _Lab. s 1KB
| MB2198-01_UsE.sup 3KB
E opbices.dat 1KB
R (2] readme. 2KB
B [ sk 16Fx-euroscope_uark-v10 kel T 4KE
1 smpls (’ ] sk-16Fx-eLroscope_template,orj 2KB
1 smplFr: N sk- | 6Fe-eurascope_template, LKB
R 1
L i I - e | [ ;l ﬂ—l _’I
|15 abject(s) (Disk free space: 19.3 GB) |18.0KB [l vy Computer y
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Enter ‘my_application’-folder

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

Rename ‘template.wsp’ into ‘my_application.wsp’
Edit ‘'my_application.prj’

rename ‘sk16fx_template’ -> ‘my_application’
Edit ‘my_application.wsp’

rename ‘sk16fx_ template’ -> ‘my_application’

E, sk16fx_template.prj - Notepad

[Dirinfo] : 3 2
PRI=C:\workhskl6fxskl6fx_template—vloy, Eie th Format ¥ew “Heh
[FriFile
[MEMBER-Debug] Count= .
FO=5 FILE-f=sk1&Fx_template.prj
Fl=0 m 1 asQiskléfx_template.abs activierrj=sk1l6fx_template. prj
F2=0 a 1 src = A1
F3=1 ¢ 1 srcimMain.c [subPrNGklefx_template. prj
F3-1=-— srchymbh96300.h Count=0
F4=1 ¢ 1 srcwwectors.
Fd-1=— srcmh26300.h [Debhstate]
Fi=0 a 1 srcvyMh96300, asm AT oSawe=1
Exec=0
AutoLoad=1
[OirInfo]
wSP=Cwworkhsklefxsklefx_template-vwloh,
27
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New Project

Downloaded from Elcodis.com electronic components distributor

= SOFTUNE Workbench
File Edit “ew Project Debug Setup  Window  Help
b e Blaaled| == ElE] [ ]) | | -
oz oz, 2 VR L Nt ] P Ve W ] P ! W et
Close Workspace Open Workspace x|
itz bl Lok jri: Ia my_application j =) fj( Ef~
Save As...
Save Al
Brimt .
Recent Text File 3
Recent Workspace File 3
Exit
File name: Imy_application. wsp Open I
Files of twpe: IWorkspace File[* wsp) j Cancel |
A
28
Fujitsu Microelectronics Europe - http://emea.fujitsu.com/microelectronics All Rights Reserved.© Fujitsu Limited 2007


http://elcodis.com/parts/2881904/SK-16FX-EUROSCOPE.html

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

Main.c : Your application
i SOFTUNE Workbench - sk16fx_my_application - [Main.c] _ g — 1ol x|
Tl File Edit iew Project Debug Setup MWindow Help =& x|
Olel@| sl ol glalnw ool Bnlelelol @ #ol =EEe)| Sl
= | |
[=-@Y Warkspace'sk16Fx_my_appli L. 2 - L L L L L
- sk16fx_my._appll ‘1111. #include "mb96308.h
B4 Source File: 15| /%
A 16| = Dummy main{) function. It calls the initialization of the interrupt
) Mb96300 25m 17| * table, sets the interrupt level mask (ILM) to allow all interrupts
[ readme.txt 18| = (ILW=7), and enables interrupts globally.
[ start.asm 19| =
vertors.c 28| =/
(£ Inchude Files 29
ependencies 22 |void main{void))
Debug 23
24 InitIrgLevels();
25 _ set_11(7); /= allow all levels *f
26| _ EI(); /= globally enable interrupts =/
27
28| // initialize I/0-ports
29
38 PDRBA = BxFF;
31| DDROA = Bxff; // Set Port88 as output (7Segment Display)
32 b
23 PDRO7 - Bx80;
34 DDRB7 = Bxfc; Jf PB7_B: SU2{INTB) PB7_1: SWA(INT1)
35 PIERG? = Bx03;
36
37 PDROE - Bx80;
PR | =
= Bl [ [ [
T T o 5 0 s T s /s S
MBOEF34EHS [ E
29
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#= SOFTUNE ‘Workbench -
T Ble Edt Wew Project Debug Selup Window Help

sk16fk_my_applicati

Compile and build your project
Generates the MHX-file, which can be programmed to the Flash

Build

EIRE LR [:f_EJ!HILFHH“ J@s@m -@Da\ “fﬂ‘

sl

0O
Iﬂ

ks "_|
4]

E-BY Workspace'sk16Fx_my_a &
=~ sk16fx_my_applic
=23 Source Files

readme, bxt
Stark.asm
[ vectors.c

13 ulnclude

15| /=

28| =/

thﬁHﬂﬂ h*

16| * Dummy main{) function.
17| = table, sets the interrupt level mask (ILM) to allow all interrupts
18| = (ILM=7), and enables interrupts globally.

x

|

It calls the initialization of the interrupt

ol

(iSRE

RS N ] N

| = TI_NI_ZI_VI_E|

Now building...
C

)

S
Main.c
vectors.c
Mb96300.asm
Now linking...

No Error.

: sk16fx_my_appl

prj - Debug

IC:\Softune\sample\Smpl1 6Y16FX\SK-16FX-100PMCiskl btx_my_application-+1 WABS\sk16fx_my_application.abs
Now starting load module converter...
IC:\Softune\sample\Smpl1 6Y16FXSK-16FX-100PMCiskl btx_my_application-+1 WABS\sk16fx_my_application.mhx

[MESeFzaaHs: | [ e
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Gm\gratulatiohs ,

You have finished your first project

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

31
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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.

32

Fujitsu Microelectronics Europe - http://emea.fujitsu.com/microelectronics All Rights Reserved.© Fujitsu Limited 2007

Downloaded from Elcodis.com electronic components distributor



http://elcodis.com/parts/2881904/SK-16FX-EUROSCOPE.html

EUROScope lite 16FX
Installation

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

EURDScope 2.1 2007-10-02 x|

Choose architectures and toolzets
Select at least one architecture

euros-

bended Sealens Grat

Choose the architectures and toolzets for which pou want to install EUROS cope 2.1:

O 4FH7/3 -
O altera Mins 11
O Freescale 68HC12

(A Fuiitsu F1BLx # F1BR%

O Infinecn C16x

O infineon TriCore

O Infineon=<C16x

O Intel 1632 LI

< Back I Mext > 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/cusreg form.htm

path

Host ID of
your PC
system

Downloaded from Elcodis.com electronic components distributor
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* Receive license key file from company EUROS by email
» Copy license key file (euros-license.key) to your local installation

No valid license key found E3|

Mo valid EUROS cape icense key could be found or your key has expired
Full version EUROScope

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

For a time limited evaluation key. please press this button

Fujtsu EUROScops Lite

Ta obtain EUROScope Lite ke, press the button below to contact
corresponding registration server

Request EUR DS cope Lite ke - European countiies
Flease press this button

Request EUROScope Lite key - other countries
Please press this button

As an altemative, you may also cantact us at
<register@eurns-embedded. com>
wr name, company, address and the calculated HostlD:

34
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EUROScope lite 16FX
Project preparation

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

Default connection: UARTO routed to X5/USB.

In cas? of new _p.rOJe.cts Inir]?lr.rlg?lll”mrqcpntmllerg__ i
or project modifications
Use Softune Workbench
Setup the Background Debugging area

» See Start.asm (v1.28), chapter 4.18 (Enable Background Debugging
Mode) and chapter 5.9 (Debug Address Specification)
— See always the latest ‘sk-16fx-euroscope_template’ example
Built your application project with Softune Workbench

» Loadmodule (*.abs) format is required for debugging

SoFr

Download your project (*.mhx) to the board
Use the Fujitsu MCU Flash programmer

35
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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 Efibesled Systosns il
(Default UARTO routed tO X5/USB) _EreFerences View Window 7
« Choose the baudrate used in |
the Debug Address Specification S
of the Start.asm file (Default: 115200) User Tasks...

Fonts...

* Choose ,asynchronous
communication® and ,Int/Ext Save Confiauratin
VeCtOF mOde“ i Save Configuration as...

Recent Configurations L4

Load Configuration. ..

Configure Eootloader ..,

Configure Target. ..
® % Select Target Conmection... STRG+T
® : Configure Target Connection. ..
T
36
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EUROScope lite 16FX
Load ABS file

{8} EURDSCcope

Load the abs file of your project
File / Open App"cation I:Z_:Ipen Application. .. STRGHD

= Wﬁ @pen Application and Download, . STRG+G
= :

E.g.: <drive>:\Examples\sk16fx_euroscope_counter-v10\ABS\sk16fx_euroscope_counter.abs

JJ:l File Iarget Communication Tools Preferences View Wine

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

AdeSt the source path ® _EreFerences View Window 7
. Source Paths. ..
- Click New (Insert) @ O =P
Toolbars. ..
» Browse to source folder ® " Shortguts. .
« E.g.: <drive>:\Examples\sk16fx_euroscope_counter-v10\Src User Toals...

@ Fonts...

£ 7l Load Configuration. ..

Q,

Swanch Pathi
Seach paths ot soucs fles

Save Configuration

Save Configuration as...

Recent Configurations L4

Configure Eootloader ..,

Configure Target. ..

Path substlston

s | L %Select Target Connection, .. STRG+T
: Configure Target Connection. ..
| T
37
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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

EuROScope - c\work\mb36340\lo._euros\src\main.c] EIE
[T 6 zoraet communcation Tools preferences wow window 2 ETE|
EELE 5P ®@[0[w[cgB|e[1 2345567 009]
o OIFEES (e =] [T /7 TaIs sAMPLE Cobe 13 proVIDE ALTERATIONS, FUITTS0 =/ o] |[Regetar unkronn regeter —~
[rowe mow  n e a] |2 /r mcRomiEcToncs i T FOR AN ERRORS R /. |Fuo-01zh0000 Rii-g00e0044 Riz-oooeoo |
FOE2 CNFL A, 4600013660 Sl 7 muemim - |Risooreonos
[FEO0E7 BL0 = o . ’ W0=0000 RW1=012A RW2=0044 RW3=0000

man.c FUSA0000 FSA0000 F7-007E

- descriprion
- See READIE.TNT for project description and disclaimer.

sz
H S rosEs T G080
#30
ey ]

“00 RL-0D R2eD0 R3400 Ra<00 RSO0
=00

80 AHSODOL AL=3350
9 55P=004540 USP=004545
PR-42 DTB-00 ADB=00

j

3 pinclude "uS6346Ey. [PS=EOE4 ILM=7 RP00 CCReE4
5 volatile wsigned long cnt: =t =L Te0 Weo Zel Veo co0
o
7 void netn(void)
S . ( R e R
o L mnicirglevels() s -
Cassk— [Wooke [poaees | frooocn  7roo FFFE Fere Frr 1o
e — —n ok 171 loouoos  FFFF GOFF 0000 0000
. o010 0000 0000 0000 0000
end STARTUP FecoR7 2 loooo1s 0000 0000 0000 000D
FDR00 : - ) loooozo 0oe3 4080 0015 4080
Ou r( :e L om0 - cwrry 7% se m register : output */ loooozs  60oc 0000 0000 G00C e
o unileqy) —_
RCsobiects T e
EURDS nat found 86> for(ent = 0: ent < 80000; /7 wate Breakpont [Mosie  [Addess [ Flags
( ;O e 2@ porooess " * (@ nan-00  nan FEES
1
KIS ;r' il (0
B T HIED [var [ime TStuaoe
o 000 unignedlors uazin

05 OStrace
o Trace Bufer funt

N T N N T

T
Vabler

<
Loy G watch T

§ L’J
2
Sopped by ekt iz FcEx o e 38
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=

Set Start

Use menu bar for debugging

address

Run

Stop

EUROScope lite 16FX
Start Debugging

Initialize target and run until main function

Set breakpoint

Single Step
(over
functions)

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

Step out
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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

40
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EUROScope lite 16FX

Breakpoints

Short explanation of EUROScope source code window

Yellow arrow shows
actual programm counter

y

Point indicates breakable
source code line

131 0 while(l)

a3z

134 - Z3R1_RDRF '= 0]

VAL {

135 - ch = EDEL;

136 if [(35R1l & OxEQ) '= 0]
27

138 () SCR1 CRE = I

128

Active breakpoint

Lines between points indicate a
group of breakable lines

Deactivated
breakpoint
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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 |

RLO=01CCO000 RL1=00FS0004 RLZ=00020000
RL3=00F50000

FEI0=0000 ERW1=01CC ERWZ=0004 RWE=00F3
Rid=0000 EW5S=000Z EWe=0000 FEW7=00F5

F0=00 ER1=00 RZ=02 R3=00 R4=00 ER5=00
Fo=F& RY=00

A=00660066 AH=0066 AL=0064
PC=F&0leS 33P=002Z53E USPF=00z544
DPR=2ZZ DTE=00 ADE=00
F3=E0ES ILM=7 ERF=00
I=1 3=1 T=0 HN=0

CCE=E5

Z=1 7W=0 C=1 TER=0000

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

= ! main 245 - 1 byte
o T2
ontdin 00 % char w22 1 byte
delay Am 44 unzigned long 4 bypte

I\ Local 4 Global # Watch A this

43
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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

| Memary: 0x2 (MEIEIHERW: _pdrDZ) - x|
000000 FFOO FFFE FFFF FFFF ........ -
ooooos  FFFF OOFF 0000 0000 ... ....

oooalo 0oog oooo oooo aoood ... ...
00o0ls 0000 oooo oooo oood L.......

0000zd  00S8C 4080 O0cCo 4080 0 .. .[...@
Address | ]
|ox4240] |
hd
] Cancel |
L
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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...*
Browse to Module File

*x main 1

Downloaded from Elcodis.com electronic components distributor

EEm————————— Mews Breakpoint window

I Type ﬁ Iew Callstack windaw
& | Mew Code window
New EUR@Sabjects window
[ew ELROStrace window
Ilew Eunction brawser window
Mew Memory window
Mew Register window

,j"?_‘ Tieyy SER window

._

@ Mew Terminal window
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w Display Linenumt

EUROScope lite 16FX
Changing/Adding Source Window

Show PC
Show sddress. ..
Module...

Set Breakpoint
Remove Breakpoint

Run until Cursor
Set PC ko Cursor

Select Modu &

Find...

C:Aw/orkmb 36340 ek 1 Bf_euroscope_counter-v1 048 et Start asm
v Follow PC o 10

oy -+ 10\src main ¢
Awork\mb3E340hsk 1 6 _eurascope_counter-y Dlsrchvectors.c

gl | IC|
IV Shaw anip fes with saurce 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

~ Flash security

Main: Flash UNLOCKED

Satelite: Flash INLOCKED L — Flash Security unlock keyS
Main key: |
Sat. key: | I

CAUTION: The FULL ZERD key hides the ROM/Flash fram
any analysiz. Since the ROM/Flash cannot be released with
seciet key, FUJITSU canno analyze contents in case of
failure.

~ BDM configuration
[ BDM Activation marker

~ BOM configuration marker

ucs: [USERTA 7| Mode: BDM Activation
[V fwtomatic: start [on = enabled) \\
[ e st cxfmeson [v] Use EUROScope configuration

[~ Calibrate USART baud rate

. [ 1 Use MHX file configuration

Clack: |4 | Baud [115200 -]

[ USART Scan deactivation marker

[~ FBWYAM (checked = (DFO0G0'H] in made 3)

™ Do not show again
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Chip

Chip erase and Flash programming Chip erase

Click on ,Done’ and reset board
after programming

Flash Programming E3 /

EUROScope lite 16FX
Flash Programming Dialog

(,all sectors’ must be
checked)

Eraze |

Sectors |Flash 0 Sector 29 0OFS2000h .. OOFS7FFFR B4 KB
Flash 0 Sector 30 00F38000h .. DOFAFFFFh B4 KB
Flash 0 Sector 31 OOFAS00CH .. OOFBYFFFh - B4 KB
Flash 0 Sector 32 OOFES00CK .. OOFC7FFFh B4 KB
Flash 0 Sector 33 OOFCE000K .. OOFDPFFFh - B4 KB
Flash 0 Sector 34 OOFDE000h .. DOFEFFFFh B4 KB 1
Flazh 0 Sector 35 OOFES000K .. OOFF7FFFh B4 KB

;I v all sectors

Browse to MHX file

File IEI:\W’ork\_customers\Eustomer_ProbIems\EUHDS\HMS_MEH\ABS\‘IBFX-SBS I

™ Use this base address: IURU ™ Auto load when programmed

Fill gaps up to IU bytes with OxFF

Frogram

Werify

AN

Status I

Flash programming

Frogress |

(i T

Info |9 sections from 0xDFO000 to OxFFFFDE
1: 0xDF0000.. 0xD FO001
2 0:DFO01C..0:DFO0F
3: 0xDFO030..0sDFO037
4: 0:DF0040..0<DFO04B

]

LI Done |

Downloaded from Elcodis.com electronic components distributor
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EUROScope lite 16FX
Prospect

All SK16FX-EUROSCOPE examples are configured as follows:
UARTO for debugging
UART1 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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In order to learn more about Fujitsu’s microcontrollers

Visit our microcontroller website
* http://mcu.emea.fujitsu.com
— http://mcu.emea.fujitsu.com/mcu_product/detail/MB96F348HSBPMC.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-100P-340 (Supports QFP package M06/M22)
ADA-91270-90340-100PFV (Adapter for LQFP/PMC package M05/M20)

Hardware emulator
MB2198-01 + MB2198-500
Emulation chip MB96V300B
Probe header MB2198-502 for LQFP package M05/M20
+ Socket NQPACK100SD-ND, HQPACK100SD
Probe header MB2198-501 for QFP package M06/M22
» Socket NQPACK100RB179 +HQPACK100RB179

Programmer
Conitec GALEP-4

Operating systems
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Evaluation Board

¥ Flash-Can-100P-340 V2.0
@ Evaluation board for MB96340 Series (for QFP package M06/M22)

Emulator target board

Access to all on-chip peripherals

2x UART

2x CAN

2x LIN

8x ‘User’-LEDs

5x ‘User’-Buttons

Flash-Kit connector

Connector for LC-Display

Example projects
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Evaluation Board

= ADA-91270-90340-100PFV
® Adapter for LQFP package M05/M20
® Optional for Flash-Can-100P-340
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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 standard 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 MB96V300B
® Superset supports all features of 16FX

¥ Probe header
® MB2198-502 for LQFP package M05/M20
© MB2198-501 for QFP package M06/M22

u Socket for LQFP package M05/M20
® NQPACK100SD-ND, HQPACK100SD
u Socket for QFP package M06/M22
® NQPACK100RB179, HQPACK100RB179
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Programmer

5 B ® GALEP-4 /| GALEP-5
L @ 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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Operating Systems

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

EUROS
RTOS including TCP/IP, IrDA, IDE, CAN-Bus, CANopen, Profibus, etc.
www.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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Contacts - Distribution

B European distributors

® ATeG - Anatec AG www.anatec.ch
® ATeG - Anatronic S.A. www.anatronic.com
W 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
u Melchioni Electronica SpA www.melchioni.it
= PN Electronics www.pne.fr
¥ Rutronik www.rutronik.com
W Sagitron 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,
[-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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Giltig fur EU-Lander:

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

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

Valid for European Union Countries:

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

For disposal please send the device to the following address:

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

m ‘SK-16FX-EUROSCOPE’-CD Link-List
® Software
¢ Softune Workbench
« EUROScope lite 16FX
« MCU Flash programmer
» SKwizard
® Software Examples
» sk16fx-euroscope adc_dvm
» sk16fx-euroscope can_uart_terminal
« sk16fx-euroscope counter
» sk16fx-euroscope template
» sk16fx-euroscope uart
® Documents
» Schematic ‘SK-16FX-100PMC’
« Data sheet MB96340 Series
« Hardware manual 16FX Family
* AppNote ‘16FX Hardware Setup’
* AppNote ‘16FX Getting Started’
e Customer Information 16FX
+ EUROScope Reference Manual
* AppNote ,EUROScope’
» Customer Information of ,EUROScope’ limitations
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