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O’) About the SK-16EX-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 I12C interfaces

Timers (ICUs, OCUs, PPGs, others)
ADC

External interrupts

Others
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O’) About the SK-16EX-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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O’) SK-16FX-EUROSCOPE content

e T 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

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

o
@
® Press the ,Reset’- Button
@
o

Fujitsu Microelectronics America Inc
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INT1

INTO

W 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

The SK-16FX-100PMC will automatically start counting
The count direction can be changed by pressing the key buttons
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Test it

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
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Main features

7-Segment Display

P09 0
P09_5
P09 _

P00 0
P09 1 P00 5 P00_1
6 P0O0_6

P09 _4 P09 2 P00_4 P00_2

P00_3 pog 4

SEG2: Port00

P09_3  pog_7
SEG1: Port09
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The Hardware
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The Hardware

® The jumpers JP4: UART RX select
R-0: UARTO=UART'A' / U-1: UART1=UART'B* (USB)
R-1: UART1=UART'A' / U-0: UARTO=UART'B* (USB)

— N

JP5: UART TX select
R-0: UARTO=UART'A* / U-1: UART1=UART'B* (USB)

R-1: UART1=UART'A* / U-0: UARTO=UART'B* (USB)
S1: Mode selection

PROG: Select the program-mode ‘ (I).+
RUN: Select the run-mode s s \& s
E 1 1] 6
\ & PROB |\ ng Bez I_m;l vo o ‘rr:: = o - . G .
Lo/ S {00 punodoeT e
a0 | ooos™— Ms0r——=0s 52 5= ° 8 E&hu s )
ezs L odh, :JﬁRIRSINus I [ I:Ilm s
RUN cl NisE] &
JP3: DTR-Reset mool25 L 50 D= Og £ ™
I o Y|
Set the jumper to 1-2 to connect " . |T|1 |:| .00
the DTR-Signal - . 2 Uent e
of the UART connector to the o SBLsee2 o su1 E L1
microcontroller reset-pin. {3 i1 :aﬁc;:‘%
o] i "
Set the jumper to 2-3 to connect i {1 0 e
the DTR-Signal wese1, 2 =
of the USB connector to the FUﬁ[SU f?ﬁua 5U
microcontroller reset-pin. a0
g
Some terminal-programs, e.g.
Fujitsu‘s Skwizard, allow to reset
the evaluation board by using the
DTR-Signal.

JP6: MDO selection

Close this jumper to control the
MDO level by the RTS signal of the
USB interface

JP9: MCU Vcc

This jumper can be used to measure
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 isused 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/USB 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

| P | | ‘ (default)
el L
= E'Lljﬁglng QE,IO:‘;.DDD
] S— A S

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

RS232 USB
I -
r @0 EI‘L/_‘ Dg QO‘MDDD
] E— e P T
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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 P05_0/ANS/ALARMO/SIN2

6 PO3_3/WRHX 23 PO5_1/AN9/ALARM1/SOT2

7 P03_4/HRQ/OUT4 24 P05_2/AN10/SCK2

8 PO3_5/HAKX/OUT5S 25 PO5_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 P05_6/AN14/INT4R

12 P0O4_1 29 P05_7/AN15/INT5R

13 Vce +Vce 30 AVce +Vce

14 Vss GND 31 AVRH +Vcce

15 C ‘C’ capacitors 32 AVRL GND

16 P04_2/IN6/RX1/TTG6/TTG14 33 AVss GND

17 PO04_3/IN7/TX1/TTG7/TTG15 34 P06_0/ANO/PPGO
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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 P0O7_6/AN22/INT6
37 P06_3/AN3/PPG3 54 PO7_7/AN23/INT7
38 P06_4/AN4/PPG4 55 P08_O/TINO/CKOTXO/ADTG/I
NT12R
39 P06_5/AN5/PPG5 56 P08_1/TOTO/CKOTO/INT13R
40 P06_6/AN6/PPG6 57 P08_2/SINO/TIN2/INT14R UARTO (RXD)
41 P06_7/AN7/PPG7 58 P08_3/SOT0/TOT2 UARTO (TXD)
42 Vss GND 59 P08_4/SCKO/INT15R
43 PO7_0/AN16/INTO/NMI Key button ‘INTO/NMI’ 60 P08_5/SIN1/INT1R UART1 (RXD)
44 PO7_1/AN17/INT1 Key button ‘INT1’ 61 P08_6/SOT1 UARTL1 (TXD)
45 | PO7_2/AN18/INT2 62 P08_7/SCK1
46 P0O7_3/AN19/INT3 63 Vcce +Vce
47 PO7_4/AN20/INT4 64 Vss GND
48 P07_5/AN21/INTS 65 P09_0/PPG8/UBX SEG1-A
49 MD2 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 | PO1_2/AD10/INT11R/SIN3
70 | P09_5/0UT1/CS2 SEG1-F 86 | PO1_3/AD11/SOT3
71 | P0O9_e/0OUT2/CS1 SEG1-G 87 PO1_4/AD12/SCK3
72 | P09_7/0UT3/CSO SEG1-DP 88 | Vecc +Vce
73 | P10_O/RXO/INT8R CANO (RX) 89 | Vss GND
74 | P10_1TX0 CANO (TX) 9 | X1 4 MHz Crystal
75 | POO_O/ADOO/INT8 SEG2-A 91 | xo 4 MHz Crystal
76 | POO_1/ADO1/INT9 SEG2-B 92 PO1_5/AD13/INT7R/SIN2R
77 | P0OO_2/AD02/INT10 SEG2-C 93 | PO1_6/AD14/SOT2R
78 | POO0_3/ADO3/INT11 SEG2-D 94 | PO1_7/AD15/SCK2R
79 | P0OO_4/ADO4/INT12 SEG2-E 95 | P02_0/A16/PPG12
80 | P0OO_S5/ADO5/INT13 SEG2-F 96 | P02_1/A17/PPG13
81 | POO_6/ADO6/INT14 SEG2-G 97 P02_2/A18/PPG14
82 | P0OO_7/ADO7/INT15 SEG2-DP 98 | P02_3/A19/PPG15
83 | PO1_O/ADO8/CKOTL/TIN1 99 | PO02_4/A20/TTGS/INO
84 | PO1_1/ADO9/CKOTXL/TOT1 100 | P02_5/A21/TTGO/TTGL/INL/A
DTGR
13
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The Software

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://www.fujitsu.com/us/services/edevices/microelec

tronics/microcontrollers/

for updates of the Flash programmer tool, utilities and examples
for data sheets, hardware manuals, application notes, etc.
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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 Hardware Wizard 15

Welcome to the Found New
Hardware Wizard

Wiirschorss: wall szarch for cunent and updatad soltwere by

‘ooking an pour computer, on the hardware installation C0, o an
e Windows: L pdals Wsb o fwith poul peifie-on]

Pl cor privacy policy

Found New Hardware Wizand L

Thiz: wizard hadpz: pou irstall soltvwars fo

SEAEREI00PMC Y1

“ ) I yous hardware came with an installation CD

Can Wirdows cormecd b Windows Updale 1o zamch lor P od Noppy deek nasil il now.

soltwiang?
™ “Yes, this time only
) Wiha 0 iz o do?
7 Yeas, row and gvew ims | cormact a devics What da you wartk the wizaid lo do

% Mo oo Bt vy " Inatall the soltwears sutomatically Jecommerded)

& lIngtall Inom & sl o1 gpechs locabon [Advancsd]

Chck. Mest o cortinue Click: Mt o cordinue

[ e Carcel <gack Mew> | 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’
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Installation of the USB-driver

Hardware Installation

Please choose pour search and installation options.

] The zoftware you are inztaling for thes hardwase:
LY

% Eamch for the best diiver in thess locstions. FLUMITSU Microcontiolies Boad
Usze the check bowes below to fimit or m_;\mdhde!at seaich, which ncludes local
PRI St e A e has not passed VWindows Logo lesting to weiily ils compatibliy

I™ Searchremavable medis Mappy. CO-ROM...] with Windows =P, [Tel we why this testing it important |
W Irchude this iesltion in the seaich:

[E IS Davenw 2000 _wiriP

Conlinuing your installation of this soflware map impair
or destabilize the conect operation of your sysiem
eithel immediately of in the lulure. Microsofl stiongly
" Derit smarch | will chocse the diiver b install recommends thal pou stop this installation now and
contact the haidware vendoi foi soltware thal has
paszed Windows Logo testing.

Choose this cplion o selact the dewics dever from a lisk. WWindows does not guasaniee Hat
the dirver pou chiocse will b tha bast match lon your hadwmare,

cgack | Mets | Caesl | Eonm.ﬂnuwayl

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

‘Finish’ will close the window

Completing the Found New
Hardware Wizard

The mazaes has et w

ij FLLITSL M eromcsminesler Sl

s [CRET) _cow |
— 16
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Found Mew Hardware Wizard L

Welcome to the Found New
Hardware Wizard

"o will search for cunent and updated soltwans by
cking an pour compuler, o the hardware instalabon D, or aon

the ‘Windows Lipdals ‘Wb tiha [with your pemsson]
Fead cur privacy polcy

Cary Wwimdows: caorriact b Windowr: Lipdale 1o seaich o

softwars?
Yz this line onb

7 g, row and grveiy time | cornect a devics
% Mo riot B hima

Click Mt I cortinue

[ ews

Cancel

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 Hardware Wizard !

This wizard hedps: you irstall softwans for

USH Senal Pt

* ) I yous hardwase came with an installation CD
i o Noppy disk inserl il nov.

what do you et the wizand 1o do?

7 Install the soltwans sbomalicall A ecommended]
I lnskall Irom a il o1 gosslic localion [advarced]

Click et s cordinue

<Back Hews | Cenesl
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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 New Hardware Wizand L

Found New Hardware Wizand

Please choose pour search and installation options.

Completing the Found New
Hardware Wizard

= e

Uze the check boues below o mit or expand the defauk seaich, which includes local
palthe and semovable media The beast dirve lound will ba natalled.

1 The wizard has finisked instaling the software for:
H

;}j FUJITSU Miiocaraler Bosrd

™ Searchremavable medis (foppy, CO-ROM...]
R Irachade this kocslion i the seaich:

[E- 5B Dt ri20_wie =] _ Biowes

™ Dot search. | wil chocee the diiver b instal

Choose this cplion o selact the dewics dever from a lisk. WWindows does not guasaniee Hat
the dirves you choose will be the bast match lon pour hasdware.

Uk Firvsh b cloga the wizard

cgack [ Mets | cenes |

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

o ew Hardware Wosd

Completing the Found New
Hardware Wizard

The mietatd bt Finebent sty e il lei
J FLLITSU Merooomellen 8 nand
~

Tk Ferh o ciote e wtzad

I Fruh I J
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START

FUJITSU Microcontroller board

-> Settings -> Control Panel

£, Device Manager
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=8 sound, video and game controliers
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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
(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, evlauation copy is avaialble in MCU product DVD.
Windows based development platform for all 16-bit microcontrollers
Includes: Editor, C-compiler, assembler, linker, core simulator
Supports optional hardware emulator
Requires Registration

* http://www.onfulfillment.com/FujitsuMicro/

» Receive your password for Softune Workbench by email
Start installation

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

EUROScope
* Receive your license file for EUROScope by emaill
e Contact mcugroup@fma.fujitsu.com

*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. 20
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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-t0-RS232)
Download from the below link;

http://www.fujitsu.com/us/services/edevices/microelectronics/microcontrolle
rs/datalib/software/flprol6fx.html

RIE
Target Microcontraller [MB3EF348H/T =
Start Address DEQOOOH
Crystal Frequency |4MH2 3
End Addrass FFFFFFH
Hex Fil sk=16be-euroscope _counter. mhx en
e | _IQP Flash Memory Size | 030000H

Commeand to COM4

Eull Operation(D+E+B+F) ‘

Download | crese | Bawoneoe || FIMC-16FX
[=e)
raremn & Ve | Heed & Compare | rja) I FU]ITS'U
Wi1.Lo0
21
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Tools and Software Examples

SKwizard
Free of charge terminal program

http://www.fujitsu.com/us/services/edevices/microelectronics/microcontrolle
rs/datalib/software/flskwiz.html

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.

22
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Program Download

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)

IEl
—) TargetMicrocontrollar  [MBI6F348H/T =]
Start Address DEODDOH
# Crystal Frequency I“!MH: :l
End Addrass FEFFEFH
HexFil ske] Be-Euroscope_counter mhx af f
e | 0 N Memory Size | 090000H
-Command 1o COKMS
Option
Eull Operation(D+E+B+F) ‘ Help |
: ; o 2
Download ‘ Erase ‘ giank Crech I F°MC-16FX
(=2
Program & Yent | Heead & Compare ‘ B I FU]ITSU
V01.L00
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’)

W Set jumper S1 to position ,Prog*
W Press ,Reset" /7
W Start ,Full operation’

S1: Mode selection

Prog: Set switch to position ,Prog* " m
in order to select the program-mode r

s i SK=16FX=10PHC V1.1

#Microcentroller with Flash Memary Programener =T xi
TergetMicrocontroler  [MBIEFIARH/T =|
| = N
Crustal Frequency 4hHz =
Endl Address | Frrreen Keybutton ,RESET'
Hux File |slt-1 Bbeauroscope_courtermiee  Open Flah e miony Sis | 080000H

Comemand to COM4

Full Qparation[D+E«B+F)
——— A

Dowalosd | Ease | | Babceck || F2MC-16FX
oaiam & Vi | |Beed s Compee | oy | FUﬁTSU

01,100 |
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Program Download

W Close the MCU Flash programmer
W Set jumper S1to position ,RUN' [

USB port

| I | ¢

5
.XIT

M Press ,Reset’

S1: Mode selection

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

£ Microcontrolles with Flash Memery Progeameser

TergetMicrocontoler  [MBIEF36HT =
Start Address
Crustal Frequency |-1MH{ j
End Address
k-1 Ebea nter i
AR | e E Flesh MamorySize | 090000H
Command to COk44
Option
Full Operation(D+E+B+F) | ‘ [ SetEnionment | Help | ‘
Dowalosd | Eose || Bekmes || FIMC-16FX
el | | | FujiTsu
w1, LoD

Fujitsu Microelectronics America Inc
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Keybutton ,RESET'

Close the Flash programmer
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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 sk-16fx-euroscope_template-v10’ to ‘my_application’

BN C:\softune\sample',smpll 64 sk-16MH-euroscope\sk-16f1-euroscope_template vio =] S|
Hle Edk View Favortes Tooks Heb El
$aBack + & - 5 | @search | Fyrolders 3 | BT 02 ¢ | E-

Address |D Ciisoftunsizampleismpl 16 xsk- 16F 2 -suroscopeisk- 1 6Fx-euroscope_template-v10 j I]:'>GD Links
Filders X | Nams ¢ | Siza |
P H B T-ELr0sCoOps -~ i__]-ﬂBS

i J-L0 Copy of sk-167x-euroscope_template-v10 st
__—l OB
(23 sk-16Fx-euroscope_can_uset_terminal-v1 CdopT
B sk-16Fw-euroscope_counksr-vi0 __—I Pre
B4 AFx-euroscope_template-v 10 —_IS“:
(] MB2155-01_CoM1.5up IKB
L L3 st [ MB2156-01_COM2,sup 3kE
L L3 o8 i8] MB21583-01_LAN. 210 1KB
L opT =] MB2198-01_USE. 500 3KB
L3 e 5 options.dat 1kB
D L s 2] readme. 2KB
G [ sk-16Fx-eurascape_uark-v10 =] 3] KB
U E-E srele <' sk-16Fx-eiroscope_template orj 2KB
@ smplFR Nt sk- 1 6Fx-eurnscope_template, LKB
| L@se
- I e T L‘ ‘I | _’I
|15 object(s) (Disk free space: 19.8 GE) l16.0KB [l My computer &
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New Project

Enter ‘my_application’-folder

Rename ‘template.prj‘ into ‘my_application.prj’
Rename ‘template.wsp’ into ‘my_application.wsp’
Edit 'my_application.prj’
rename ‘sk16fx_template’ -> ‘my_application’
Edit ‘my_application.wsp’
rename ‘sk16fx_ template’ -> ‘my_application’

!L sk 16fx_template.prj - Notepad

File Edit Formak Yew Help

FO=5%

F1=0 m
F2=0 a
F3=1
F3-1=-
F4=1
Fd-1=-
Fi=0 a

[Dirinfo]
PRI=C:workhskl6fxhsklafx_template-wloy,

[MEMBER-Deh

ug]
1 ABQhzkloTx_template. abs
1 =5rc Al

1 srcymain. c
srehmbheE300, h

1 srchwectors.
srchmbh9E300, h

1 srcwmh9a300. asm

Fujitsu Microelectronics America Inc
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!s sk16fx_template.wsp - Notepad

File Edit Faormat Miew Help

FILE-ff=skl6fx_template.prj
ivePrj=sklefx_template.prj

[subPr k1&6fx_template.pri

[Dehstate]
AUtOSave=1
Exec=0
AutoLoad=1

[DirInfo]
woP=Cworkhsklefxsklafx_template-vloh,
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= SO0FTUNE Workbench

Mew, ..
Open...
Close

Chrl+0

New Project

File Edit Miew Project Debug Setup  Window  Help

b i 7] [== |1 5|

{6
x

|| I

-

Close Workspace

SavE...
Save As...
Save Al

Chrl+S

Brint. ...

Recent Text File
Recent Workspace File

Exit

Downloaded from Elcodis.com electronic components distributor
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File name:

Files of type:

|my_app|icati0n.wsp

IWDrkspace File[*.wzp)
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New Project

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

Main.c > Your application
= SOFTUNE Workbench - sk16f<_my_application - [Main.c] =10l x|
"\ Fle Edit Wiew Project Debug Setup Window Help 1= x|
D@ sl=le] o] &lalma =T B Elnlelelol 2 ol =[E =R
: A
EI--E Workspace'sk16Fx_my_appli L L oL 1 L L 1
5B sk1bhs my,_appli :ﬁ #include “nb%63088.h
B35 I’EEF“E}
i i ) : L .
B - 16| * Dumny main({) function. It calls the initialization of the interrupt
Mbe6300 . asm 17| = table, sets the interrupt level mask (ILM) to allow all interrupts
H [ readme.bxt 18| = (ILH=7), and enables interrupts globally.
-[) Start.asm 19| =
LB vectors.c 28| =7
21
22|void main(uoid)
23
24 InitIrglLevels();
25 _ set_il(7); /= allow all levels *f
26 _ EI(); /% globally enable interrupts =/
27
28| // initialize I/0-ports
29
38 PDRBB = Bxff;
ER] DDRAB = BxfF; // Set Port8B@ as output (7Segment Display)
32 e
33 PDRO7 = Bx08;
LY DDRO7 = Bxfc; Ff PB7_@: SU2(INTB) PO7_1: SU3(INT1)
a5 PIERG7 = 0x83;
36
a7 PDRO8 = B8x08;
K — Mg | ,rl
jusecl] e[ [ [ [
FiRs mTENEzmy l'c|
WESEFIEHS [ V7
29
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New Project

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

Build

= SOFTUNE Workbench - sk16fx_my_application - [Main.c]
: Fil= Edit Wiew Project Debug Setup Window Help
=(E| [0l 2 ﬁﬁlmmltl_a-\ln}nm J@s@nlm -@Ill\
= - Workspace'sk16Fx_my_a & s J
&I sk16f2_my_applic 13 ulnclude mhw-:]l]l] h*
14
=] a Source Files 15| 7% J
16| = Dummy main{} function. It calls the initialization of the interrupt
~B Mb963°°'as’ 17| * table, sets the interrupt level mask (ILM) to allow all interrupts
[ readme.tit 18| = (ILM=7), and enables interrupts globally.
- [R] Start.asm 19| =
- [£) vectors.c 20| =7
_I_--IFIIncluda Files _'Ll -
4 3 4 | _’l_l
isee) 22:15 I
ML Bl TNz I'c‘
Now building...
Co ion: sk16fx_my_application.prj - Debug
53
Main.c
wectors.c
Mb36300.asm
Mow linking...
IC:\Softuneysample\Smpl16Y1 6FSK-16FX-100PMCisk1 6fx_my_application-v1 01ABS\sk16fx_my_application.abs
Now starting load module converter...
IC:\Softuneisample\Smpl16Y1 6FXSK-16FX-100PMCisk1 6fx_my_application-v1 0lABS\sk16fx_my_application.mhx
No Error.
I I I I
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New Project

Gongratulations’,

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

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.

‘ W ,EUROScope lite 16FX" source-level debugger
A )

32
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EUROScope lite 16FX
Installation

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

EURDScope 2.1 2007-10-02
Choose architectures and toolsets G, .
Select at least one architecture ‘ = H ros
S Evbecdsd Seters GraH

Chooze the architectures and toolzets for which vou want to install EUROScope 2.1:

O ARM7/3 N
O ahera Mios Il
O Freescale B8HC12

& Fuitsu FI6L / FI6FX

O Irfineon C16x

O Infineon TriCare

O Irfineon %C16x

O Irtel 1432 ;I

¢ Back I Mest » I Cancel |
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Host ID of
your PC
system

Downloaded from Elcodis.com electronic components distributor
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No valid license key found E1

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
mcugroup@fma.fujitsu.com
» Receive license key file from company EUROS by email

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

Mo valid EUROScope license key could be found or your key has expired

Full version EUROS cope

To 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

Fujitsu EUROS cope Lite

To ohtain ELROScope Lite key. press the button below to contact
coresponding registration server

<

Request EUROScape Lite key - European countries ‘
Please press this button

Request ELIROScape Lite key - ather countries
Please press this button

Az an alternative, you may also contact us at
<register@eurns-embedded. con:
1 name, company, address and the caloulated 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: UARTO routed to X5/USB.

= o

i orkbench)
In Casg of new .p.l'Oje.CtS Ianl.IJIlSlI n#mcnntmllers ,..r
or project modifications

Use Softune Workbench LS . FTQU)N’E?
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 ‘sk-16fx-euroscope_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 Embgkleel Sgiami Gmid
(Default: UARTO routed to X5/USB) preferences yiew indow
« Choose the baudrate used in |
the Debug Address Specification -
of the Start.asm file (Default: 115200) Lser Tooks..

Fonts. ..

» Choose ,asynchronous
communication* and ,Int/Ext G ey
VeCtOI’ mOd e“ | Sawve Configuration as...

Recent Configurations 4

Load Configuration, ..

Configure Bootloader. ..

Configure Target...

* % Select Target Conmection. . STRG+T
» Fé' Configure Target Connection. .,
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EUROScope lite 16FX
Load ABS file

{8 EURDSCope

Load th e abS fl I e Of yo u r p rOJ eCt JJ:IIBK Target Communication Tools Preferences  Wiew  Winc

Flle / Open Application . JJ Ql:len Application, .. STRGHD ?ﬁ
@ i Open Application and Download, . STRG+E -

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

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

Adjust the source path © Preferences Wew Window ?
. Source Paths...
» Click New (Insert) @ ® -’
Taolbars...
» Browse to source folder ® T shortgits...
* E.g.: <drive>:\Examples\sk16fx_euroscope_counter-v10\Src User Taols...
Fonts...
) ©) :
x| N Load Configuration. ..
Saach Pt Save Configuration
Semch paihe |l souck s x|+ H Cancel_| | Save Configuration as...

Recent Configurations 4

Configure Bootloader. ..

Configure Target...

| p %Select Targek Connection. .. STRG+T
E Configure Target Connection. ..
vt | _
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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

5 FaROScopar - ek b3 48 _eir e i ] SEIES|
it lwgu Commricwion Tk Brefereccss Yew Widew ! alox
FESE L P PR NS of 8
R T i
Assembly
window
Source
code
window
~ 1 | _»
i - S— - —
i A
3 o
H AR R waa {5 ]
in31, FRMCIE SToePED iconEcTED 38
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EUROScope lite 16FX
Start Debugging

Initialize target and run until main function
+

J

Use menu bar for debugging

Set Start RuUN
address

Stop

Set breakpoint
\ /

T BE| e

N
|

'
+—
ik

Single Step
(over
functions)

Step in

Step out

Fujitsu Microelectronics America Inc
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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
Fujitsu Microelectronics America Inc All Rights Reserved.© Fujitsu Limited 2007

Downloaded from Elcodis.com electronic components distributor



http://elcodis.com/parts/840943/SK-16FX-EUROSCOPE-FMA.html

Breakpoints

Yellow arrow shows
actual programm counter

/

131 L  while(l)
i@z

129

EUROScope lite 16FX

Short explanation of EUROScope source code window

Point indicates breakable
source code line

ey g S5R1_RDEF '= 0)
154 {
135 -« ch = FDR1;

136 if ((353Rl & OxEOQ) '= 0]
127
138 () SCR1_CRE ="T%

Lines between points indicate a
group of breakable lines

Fujitsu Microelectronics America Inc

Downloaded from Elcodis.com electronic components distributor

Active breakpoint

Deactivated
breakpoint
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Processor

Window is

EUROScope lite 16FX
Processor Status

window provides most important registers

All processor flags are shown individually
All values can be changed

updated on any stop or break of the application

Changes in values are displayed in red due to prior update

Fegister: unknown register P |

FLO=01CCO000 RL1=00F50004 RLZ=00020000
FL3=00F30000

EWO=0000 FREW1=01CC EWZ=0004 ERIW3=00F5
EWd=0000 RWS=000Z ERWe=0000 RIW7=00F5

FO0=00 R1=00 R:Z=02 R3=00 R4=00 ER5=00
F&=F5 R7=00

d=00600006 AH=0066 AL=0066

PC=FS0leS S3P=00Z53E TU3P=00z544

DPR=2Z2 DTE=00 ADE=00

F3=E0ES ILM=7 RF=00 CCR=ES

I=1 &=1 T=0 N=0 Z=1 W¥=0 C=1 TER=0000

Downloaded from Elcodis.com electronic components distributor
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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

£
Foduls
—
cht2 . main 1 byte
chitdir o char Ow2dd main (w24 1 byte
delay 40144 unzigned long : Ox2240 mnain w2240 4 byte
Local ‘!E Global }\Wah:h 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

Mermaty: Ox2 (MEIRZ4ERWG: _ pdrd2] . x |
T

aooaao
ooooos
aooalo
ooonls
aooozZo

-

FFOO FFFFE FFFE
FFFF O0OFF 0000
gooo 0000 Qooo
0000 0000 0000

Qo0SC 4030 o0co

-,

——

1].8

-

g o

Cancel

Fujitsu Microelectronics America Inc
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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...”
Browse to Module File

Show PC
Show Address. ..
Show Module. ..

Set Breakpaink
Remove Breakpoint

Run until Cursor

Set PC ko Cursor

X main | y Find...

e IMew Breakpoint window
w Faollow PC

I Tupe @ Iew Callstack window o il Uiemy
Mew Code window =
Iew EURGSobjects windaw
[4ew EUROStrace windaw
Iew Fumction browser windaw
Mew Memory window
Mew Register window

,j’T:‘J Tdew SER. windoyy

J y & window ‘ 0l | Bl
@ Mew Terminal window | [ Show anly files with source Cancel
/.. I .
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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|
- Flash zecurity
Mair: Flash UNLOCKED Wrlazk:
Satle:Flosh INLOCKED _L— Flash security unlock keys
Wain key: | "/|
Sat ke | |

CAUTION: The FULL ZERD key hides the ROMFlash fram

any analyziz. Since the ROMFlazh cannot be released with

zecret key, FUJITSU canno analyze contents in case of
failuire.

— BDM configuration
[v BOM Activation marker

~ BOM configuration marker

UCS: IUSAHTA 'l Mode:

v Automatic start [on = enabled)
™ Extemal breakpoint configuration

I Keep Ak [v] Use EUROScope configuration
[ CalbelcUSAAT b et [ ] Use MHX file configuration

i BDM Activation

Clock: |4 | Baud: |115ZUU =

"Debug baud rate

V' USART Scan deactivation marker

I~ FEMAM (checked = (DFO0SOH] in made 3)

[ Do not show again

47
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EUROScope lite 16FX
Flash Programming Di

alog

Chip erase and Flash programming

Click on ,Done‘ and reset board
after programming

Chip erase
(,all sectors* must be
checked)

Flash Programming M

7ol Flash 0 00DFO000 .. 01037FFFh

Sectors |Flash 0 Sectar 29 O0F23000K .. DOFS7FFFh E4 KB ;l
Flash 0 Sector 30 00FI3000h . OOFAYFFFR - B4 KB
Flazh 0 Sector 31 00FA2000H .. OOFBYFFFR B4 KE

v all sectors

Flash 0 Sector 32 OOFBE000K .. DOFCYFFFR - E4 KR
Flash 0 Sector 33 O0FCS000K .. DOFD7FFFh - B4 KB
Flazh 0 Sector 34 Q0FDE000N .. DOFEFFFFh B4 KE = |

Browse to MHX file

Flash 0 Sector 35 O0FES000K . OOFFVFFFR B4 KR /

File IE:\Work\_customers\Eustomer_F'robIems\EUHDS\H M5_MERNABSMIERA-963 | ... I Program

™ Use this base address: ID“D [~ Auto load when programmed
Fill gapz up ta ID bytes with OxFF

AN

Flash programming

Status I
Progress | T ]
Infa |9 sections from 0xDFO000 to O<FFFFDE -~
1: 0xDFO000..0:DF0001
2 0xDFO01C..0xDFOO1F

3 0xDFO030..0:DF0037
4: 0xDFO040..0:DFD04E

LI Dane |

Fujitsu Microelectronics America Inc
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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
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Further Steps

® Visit our microcontroller website

+ http://www.fujitsu.com/us/services/edevices/microelectronics/microc
ontrollers/

® See our application notes

+ http://www.fujitsu.com/us/services/edevices/microelectronics/microc
ontrollers/datalib/appnotes/index.html

@ See our software examples

« http://www.fujitsu.com/us/services/edevices/microelectronics/microc
ontrollers/datalib/software/index.html

W Contact your local distributor ...

@ for individual support

® 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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& Optional Tools

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

._ ﬁ-ﬁh _ B Flash-Can-100P-340 V2.0
=8 : 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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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 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

R B ® Emulation chip MB96V300B
=3 o2 ® Superset supports all features of 16FX

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

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

e W GALEP-4/ GALEP-5

® Supports parallel programming

® Supports serial synchronous and asynchronous programming

@ Optional programming cable for serial synchronous programming
® Allows programming in volume production

® Wwww.conitec.com
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For any MCU Technical Support, please contact
mcugroup@fma.fujitsu.com
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