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(p About the SK-16FX-EUROSCOPE

e T8 The SK-16FX-EUROSCOPE includes a low-cost evaluation board
Ty i 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

3
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(p About the SK-16FX-EUROSCOPE

e R 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
e Sl USB power-supply (external power supply possible)
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QO SK-16FX-EUROSCOPE content

e T The SK-16FX-EUROSCOPE contains
T S 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 B

T

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

5
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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—I I—I INTO —I —I
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Test It

X g

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
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The Hardware

Main features

7-Segment Display

P00 0
P09 1 P00 5 P0OO0_1
P00 6

P09 0

P09 5
P09 6

P0O0_2

P09 _4 P09 2 P00 4

P09 3 P09 7 P0O0_3

SEGI1: Port09

P00 _7
SEG2: Port00

Fujitsu Microelectronics America Inc

CAN UART A’ USB to Ext. Power
¢ ¢ UART ,B‘ +6V ... +9V
T - v +

3 & & 9

¥ proG S:IEL:(JDQ RC2 1 ’ C?l:tl Dczﬁ. = : & = "‘?;XSI_'_ _LG
::: :_:FJCJ ) |E I:Ig El
o P . Rllg m o5 63 — O
D lg”glgl I8 - %’DJ—%E” UARTRST us

E g1 cz0 - e -

RUN , ‘ O« w7 LB L LED
— (14 - ) z g ;UUE . j“Lll 7|Qese'[‘
—ﬁwﬂ 1 6Fx m‘%l 2 /

) ) [y - aeSEEL__ste2

% B D% % RNZ

= 2o
| 5| | FUjiTsu

ut su'al_l S’Fn \
™~ E I
| o bs 4k 0 pz =y Pl | 5| Keybutton
x10 52 &0 20 X3 E| g RIZ \ ,RESET‘

X1l INTOLNMT T INTL 5]

httu/mrﬁ}it_mmmmmﬁm AK—I 6F -1 0@"0 Ul.l
/ LED ,Power’

Keybutton ,INTO*

Port PO7_0

Keybutton ,INT1'

Port PO7_1
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The Hardware

S1: Mode selection

® 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)

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)

PROG: select the program-mode

| ™N—

RUN: Select the run-mode

\

JP3: DTR-Reset

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.

JP6: MDO selection

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

Fujitsu Microelectronics America Inc

E s \ & ]
5 1 1 5
& XA ~
PROE g xJpg IRCIZ Ciee 703 Dczliﬁ =
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al [ | oo™, a0 10s °2 &2 o
caa JP7 UARTRST uz wallivd ]
g 6] ca0 O B3 1 - SR f:.“ I:ll':25
R C1 J%Jaa ] -
moo_Jt 4 U Oz 02
] L —
s ] %12 e
MCU o3 -
oy 6L sE62 s an  ©
3 f 1 0
ANZ N4 “
0
RESET &
SEf
i U I:l R0
all gll
SUZ QSH
: D Oz
X3 0 O
m 9
INTOANMT T INTL o

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 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

ol .. L

a0 D.C?ﬁi@m] |:| I [][]D

= Il
D2 05,83 .. 0 feomus

(default)

UARTO = Sub-D9 (X4), UART1 = USB-connector (X5)
» Setting of Jumper JP4 and JP5: U-1/R-0
RS232 USB

a @E B 7MDDDI [][]D
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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/INA/TTG4/TTG12 20 P04_6/SDA1
4 P0O3_1/RDX/INS/TTG5/TTG13 21 P04_7/SCL1
5 P0O3_2/WRLX/WRX/INT10R 22 PO5_0/AN8/ALARMO/SIN2
6 P03_3/WRHX 23 P0O5_1/AN9/ALARM1/SOT2
7 P03_4/HRQ/OUT4 24 PO5_2/AN10/SCK2
8 P03_5/HAKX/OUTS5 25 PO5_3/AN11/TIN3
9 P03_6/RDY/OUT6 26 P0O5_4/AN12/TOT3/TIN2R
10 P03_7/CLK/OUT7 27 PO5_5/AN13/INTOR/NMIR
11 P0O4_0 28 PO5_6/AN14/INT4R
12 P04_1 29 PO5_7/AN15/INT5R
13 Vcce +Vcce 30 AVcc +Vcce
14 Vss GND 31 AVRH +Vcce
15 C ‘C’ capacitors 32 AVRL GND
16 P04_2/IN6/RX1/TTG6/TTG14 33 AVss GND
17 P0O4_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 P0O6_4/AN4/PPG4 55 P08_0/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/SOTO/TOT2 UARTO (TXD)
42 Vss GND 59 P08_4/SCKO/INT15R
43 PO7_0/AN16/INTO/NMI Key button ‘INTO/NMI’ 60 P0O8_5/SIN1/INT1R UART1 (RXD)
44 P0O7_1/AN17/INT1 Key button ‘INT1’ 61 P08_6/SOT1 UART1 (TXD)
45 PO7_2/AN18/INT2 62 P08_7/SCK1
46 P0O7_3/AN19/INT3 63 Vce + Vcc
47 PO7_4/AN20/INT4 64 Vss GND
48 P0O7_5/AN21/INT5 65 P09_0/PPG8/UBX SEG1-A
49 MD2 to GND (w/ JP8 to + Vcc) 66 P09_1/PPGI/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
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The Hardware

The microcontroller pins (cont‘d)

Pin Pin-name

On SK-16FX-
EUROSCOPE used by

Pin Pin-name

On SK-16FX-
EUROSCOPE used by

69 | P09_4/0UTO/CS3 SEG1-E
70 | P09_5/0UT1/CS2 SEG1-F
71 | P09_6/0UT2/CS1 SEGI-G
72 | P09_7/0UT3/CSO SEG1-DP
73 | P10_O/RXO/INTSR CANO (RX)
74 | P10_1/TX0 CANO (TX)
75 | POO_O/ADOO/INTS SEG2-A
76 | POO_1/ADO1/INT9 SEG2-B
77 | POO_2/AD02/INT10 SEG2-C
78 | PO0O_3/ADO3/INT11 SEG2-D
79 | POO_4/ADO4/INT12 SEG2-E
80 | POO_5/ADO5/INT13 SEG2-F
81 | PO00_6/ADO6/INT14 SEG2-G
82 | PO0O_7/ADO7/INT15 SEG2-DP
83 | PO01_0/ADOS/CKOTL/TINL

84 | PO1_1/AD09/CKOTX1/TOT1

Fujitsu Microelectronics America Inc

85 P0O1_2/AD10/INT11R/SIN3

86 P0O1_3/AD11/SOT3

87 P01_4/AD12/SCK3

88 Vce +Vce

89 Vss GND

90 X1 4 MHz Crystal
91 X0 4 MHz Crystal
92 P01_5/AD13/INT7R/SIN2R

93 P01_6/AD14/SOT2R

94 P01_7/AD15/SCK2R

95 P02_0/A16/PPG12

96 P02_1/A17/PPG13

97 P02_2/A18/PPG14

98 P02_3/A19/PPG15

99 P02_4/A20/TTG8/INO

100 P02_5/A21/TTGO/TTG1/INI/A

DTGR
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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.

14
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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 Few Hardware Wizard

Welcome to the Found New
Hardware Wizard

Found Mew Hardware Wizard

‘wfiredomes: waill search for cument and updabed softwans by

noking on pour compuler, on the hardware nslalation C0, o on
e Windows Updsls Web e [eth youl peimeson]

qu‘ ﬂ OLE QIR :!!! )

This wizard helps you iretall soltwane for

SEAERCTIORMC ]

. I| Il poun hardwase came with an installabion CD

Cany W' ienddoas: Corracd B0 'Windose: Lpdals o sasich |oi e o Mloppy dirk, inaert il now.

snftwans?
£ Yes, this tine onky
. o 0 Tt do?
7 as row and gveiy hme | cormsct & devics Whiat do wou wark the wizad 1o do
% Mo pot B B € |nstall the soltweares skomalically [Aecommended)
& Ingtall lrom & ksl oi gpachc locahon [dvancad)

Clck Mast ho 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’
15
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Installation of the USB-driver

Found Mew Hardware Wizard

Please choose pour search and installaton options.

% Samch o the best ditver in thess localion:

Uz the check bowes bedow to bmit on expand e defauk sesich, which ncludes locsl
pathe and semovsbls media. The bast divest lound vall be netalled

™ Search removabls media [loppy. CO-ROM...]
W Irschude this lsstion o e saaich:
[EMLISE D 2000

™ Dorit search | il chiooae the difeer bo install

Choose s oplian to select the devios diver from & §sl. Windows does rot gustsnies that
the dirves pou choose wall ks tha basl match loi pour haidwais,

cBack | BMews | Corcel |

L The zoftware you are inztaling for thez hardwase:
£ Y
FLIAITSU Microcontiolies Boad

has not passed Windowes: Logo lesting fo venly its compatility
with Windows #F. [Tel me why this testing iz mportand ]
Conlinuing your installation of this sofllware may impai
of destabilize the conect operation of your spsiem
either immediately or in the lulure, Miciosoft strongly
recommenids that you stop this installation now and
conlact the haidwaie vendoi for zoltware thal has
pazzed Windows Logo testing,

LConbirie Anyway |

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

Windows completes the installation
by copying some files
‘Finish’ will close the window

Fujitsu Microelectronics America Inc

Complating the Found Mew
Hardware Wizard

The w2 @ bt el st alieg e wiwae |
'j'; FLLITSL Mroonieslen § o
==

Tk b bl P sl

I Frruih 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

Found Few Hardware Wizard

Welcome to the Found New
Hardware Wizard

Found Mew Hardware Wizard

‘wfiredomes: waill search for cument and updabed softwans by
noking on pour compuler, on the hardware nslalation C0, o on
e Windows Updsls Web e [eth youl peimeson]

This wizard helps you iretall soltwane for

USE Senal Pt
qu‘ QQ! uluﬂ!uu!!!
r - —— 1 i * | If pous hardwase came with an installation CD
;:.-.-f:"‘lm corrscd B wWindoes: Lipdale 1o sasch o gl or Mopey gtk inasnt i now.

£ Yes, this tine onky
. o 0 Tt do?
7 as row and gveiy hme | cormsct & devics Whiat do wou wark the wizad 1o do

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

& Ingtall lrom & ksl oi gpachc locahon [dvancad)

Clck Mast ho 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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Found Mew Hardware Wizard '

Please choose pour search and installaton options.

Uz the check bowes bedow to bmit on expand e defauk sesich, which ncludes locsl
pathe and ssmorsbls media. The bast dimest lound vall be

™ Search removabls media [loppy. CO-ROM...]
W Irschude this lsstion o e saaich:
[E M5B Do b 0P

:J Browms
™ Dorit search | il chiooae the difeer bo install

Choose s oplian to select the devios diver from & §sl. Windows does rot gustsnies that
the dirves pou choose wall ks tha basl match loi pour haidwais,

cgack | mews | Corcel |

Installation of the USB-driver

Found Mew Hardware Wizard

Completing the Found New
Hardware Wizard

Thez wizand has: fingled instaling the softwae for:

Ji FUNTS U Micnocontealler Bosnd

Cick Firnsh bo close the wizand

G | |

T AR Il .I|_1.]._|-I ..

Windows completes the installation
by copying some files

Fujitsu Microelectronics America Inc

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

Completing the Found New
Hiafcheviaris Whziard

The e b T ot sl e uiware let
_f FLLNT 5L Wi aeciealen 10 i
=

I Firuih 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)

B Device Manager =101 %]
Ble Action Yew Hep

= @82

g Monk J Note:
> Ll -
= Bl Nebwcrk sdapters Currently EUROScope supports
B Reabek RTLA1E9/81 10 Family Gigabit Ethermet NIC only COM1 - COM9.
= Ports (COM & LPT)
Ci icatio ork (C . -
}” e If the assigned virtual COM-port
; Prinker Peet (LPT1) is greater than COM9 then please
FUJNITSU Microcontroller Board (COM4) > re-assign it manually by help of
- ' - . . .
¥ 'ﬁ} Saund, widea and game controlers the deVICe manager Wlthln the
§- B Systom devices Windows control panel / system.
- é Uriversal Sarial Bus controders
FUJITEL Microcontroller Bosrd
IntelR) B2Z301FE/FBM USE Universal Host Controler - 2653 ﬂ

Tek 2l D% A7EN FRAER | ISR | Imioeee sl e Cambrallas . 9050

Ready!
The SK-16FX-100PMC can be powered via USB (default, JP11)
Depending on JP4 and JP5 one UART is connected to USB
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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, assembiler, linker, core simulator
Supports optional hardware emulator
Requires Registration

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

» Receive your password for Softune Workbench by email
Start installation

» Enter password and choose destination folder (e.g. c:\\Softune16)

EUROScope
* Receive your license file for EUROScope by email
« 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. 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)
Download from the below link;

http://www.fujitsu.com/us/services/edevices/microelectronics/microcontrolle
rs/datalib/software/flprol16fx.html

¥ Microcontroller with Flash Memory Programmer =10 =i
Target Microcontroller |h-1EIQEF34I3H,n"I' j A
Start Address DEQDOOH
Crystal Frequency |4MH z E|
End Addrass FFFFFFH
i k=1 Bifc= nter.mh
bl L @ Flash Memory Size | 030000H
Command 1o COm4
Option
EullOperation(D+E+B+F) ‘ [ SetEmmromment | _telp |
Diownload | i | Elanis Ct | FEMC-I(;FX
o
| enda ompae o FUJITSU
01,00
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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

e 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)

S
—) TargetMicrocontroller  [MBIEF348H/T | :
Start Address DEOODOM
# Crystal Frequency |-1MH: :_l
| L1 End Addrass FEFERRH
TRy el |el-:+1 Biwesuroscope_countermhx  Open ,
A =Ty ] s Flash Memory Size | 090000H
Commend 1o COM4Y
COption
Eull OpemtonD+E+BsF) Set Enviranment 'I Help |
Dovwnload Ereoe Hlank Chexl F‘?ﬂrfc.fﬁf'}:
[o¥)
=roCram fif Head & Samoans L=r FU_"TSU
i1.L00
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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) ‘ — | || ®
ol _L

e S

Set jumper S1 to position ,Prog’ |

Press ,Reset" /  —
Start ,Full operation’ I - 16FX
S1: Mode selection . __-ﬁ Dn[}

Prog: Set switch to position ,Prog* R
in order to select the program-mode i

lup/.r'\.ul".'\_lpuunﬂ:'nuruh"i;tn

P Microcontroller with Flash Memary Programener I [ 3
TargetMicrocontroler  |MBIEF34BH/T =l : :

Start Address | DEDODOH
Crystal Frequency |dthr j I

End Address | FFFFEFH
Hixx Fil sk-1Ebe-aunos copa_couniarmin

Lol | M Flash Memosy Size | 030000H

Comenand o COk4

Full Oparation[D+E+«E+F)
Coommeon )

Dovnioad | B | Bsiciesk || FAMC-I6FX
o
=11 =j| | Sead &0 (= | [Ty I FUI]T‘SU

Wi1,L00 |
24
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Program Download

Close the MCU Flash programmer USB port
Set jumper S1 to position ,RUN' 1 [ ] ¢

Press ,Reset" B | i
o I

: I;I":u'-[i_dejnrn o ™ Sy y

priesy o e Ol
"”“"”ﬂﬁ”;=,' . ) éﬁ ire;F_}( A ::j_i:”. .' l - ) .:_x;-”

S1: Mode selection : Dn[}

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

P LT TR b
Eghttmﬂcnnhmumrwthflishldewmwrpﬁmrinuner qiiiii)
TagetMicrocontioler  [MEIEF3GHT = _
Start Address | DEDIDD

Crystal Frequancy [amHz =]

End Address | FFFFFFH Keybutton ,RESET®
HexFile [s#-18b-euroscope_countar mix u&p ] FashMemorySze | 030000H
Command o G004 n
~Optian
| ‘ Close the Flash programmer
Full Operalion[D+E+B+F) [ SeiEmironment | Help |
Dovnioad | E | o || FPMC-I6FX
©
=11 =j| | Sead &0 (= | [Ty I Fl]l]T?;l]

VI1LDO0
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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’

BA C\softune’ sample’ smpll6ix' sk-16/-euroscopel sk-16f3-euroscope. template-v10 o ] |
File Edi Miew Favortes Tools Help |n
GeBack ~ = - (3] | @hsearch | Fyraders ¢ | BT B X = | &

Address |D Cilsoftumelsampts) smpll 6Fxlsk- 166 2-suroscopelsk- 1 6Fe-euroscope_templste-w10 j r;"il:l | Links
Folders .t | hame ¢ | _'-Tmal
b iE -2 0500pe _-‘:J —] ABS

300 Copy of sk-16fx-2urcscope_template-v10 _1| st
0 a3
(23 sk-16Fx-suroscope_can_uset_kerminal-vl —1oPT
Bl sk-16F=-euroscope_counker-vi0 _——l Prc
SR} k- 166 -2uroscope_template-v10 1 5re
L3 aes |se] 1MB2 158-01_COM1,5up kB
L st |s#] MB2198-01_COM2.sup 3KE
L3 o8 (8] MB2158-01_LAN.sup 1kB
L opT |o#] B2 19601 LS8, sup 3KE
20 pre ophions.dat LKBE
L2 s 'E] readine.txt ZKE
P @[] sk-16Fe-euroscope_uart-y10 ke T 4kE
EowC swpls <' ] sk 1 -euroscope_bemplate pri ZKEB
; ] smplFr ~wx-euasmpe_template. 45
| @ s
Pl E s T P LI | | _"I
|15 object(s) {Disk free space: 19.8 GB) [1e.0kE [\ My Computer .

Fujitsu Microelectronics America Inc
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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’

!‘s sk16fx_template.prj - Motepad

File Edit Format Yiew Help

[DirInfo]
PRI=C wiorkhskletxhsklatx_template—vloh,

[MEMEBER-Dehug]

FO=5
Fl=0 m 1 ABE \sklﬁfx_temp1a£E:EE§>
F2=0 a 1 src 4=

F3=1 < 1 srcyMain. c
F3-1=- sr<hymbh96a300.h
Fd=1 < 1 srchwectars.
F4-1=-— sr<wymb9g300. h
Fi=0 a 1 sr<imbh98300, asm

Fujitsu Microelectronics America Inc

!; sk16fx_template.wsp - Motepad

File Edit Format Yiew Help

=skl6fx_template. pri
Pri=skléaftx_template. pri

[subPr kl16fx_template.pri

[Dehstate]
AltoSave=l
Exec=0

AutoLoad=1

[oirInfo]
wSP=Cwworkhsklat skl 6Tx_template-wlo,
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New Project

=2 50FTUNE Workbench
File Edit ‘Mjew Project Debug Setup  'Window  Help

Mew, .,
CIpEm,. . . Chrl+0
Close

| lGal et 2= [ B | 2] ] | |

G EE]| 22| 22| A2 2 2] A2

Open Workspace. ..

Close Waorkspace

SEVE, Chrl+5
Save As...
Sawe Al

Brimt, ..

Recent Text File
Recent Workspace File

Exit

my_application, wsp

Fujitsu Microelectronics America Inc

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

i
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New Project

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

T File Edit Wiew Project Debug  Setup  Window Help

Your application

=0l x]
;Iil_l

D@ 450 ol &l |:|—-|-|\ Bl |{}| )| B @qmm E|E|E

Ej Workspace'sk16Fx_my appll

14
15| /=
16| *
[ Mbos300.85m 17| =
[ readme.t=t 18| =
B Skart.asm 10| =
[ wectors.c 28| =7
[_7 Inchude Files 21
#8 Dependencies 22

Debug 23|{

13 n1nc1ude

table,

mh963l]l] h

Dummy main{} function.
sets the interrupt level mask (ILM) to allow all interrupts
(ILH=%), and enables interrupts globally.

void main(uoid])

2y InitIrqlLevels();

It calls the initialization of the interrupt

25 _ set_il{7}; F* allow all levels xF
26| _ _EI(); /* globally enable interrupts =/
27
28| // initialize I/0-ports
29
3a PDRO8 = Bxff;
31| DDRBA = Bxff; // Set Port@8 as output (7Segment Display)
32 b
33 PDRO7 = B8x08;
34 DDRB7 = BxfcC; A/ PO7_8: SW2({INTA) PB7_1: SW3({INT1)
a5 PIERSG7 8x83;
36
a7 PDROE = Bx88;
KN | Y | .rl
SBE 2215
C Fis En BN Ez Ely Ele
[ [ME9EFa4aHS: [ [ Y

Fujitsu Microelectronics America Inc
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New Project

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

g= SOFTUNE Workbench - sk16fx_my_application - [Main.c]
"1 Flle Edt Wew Project Debug Setup Window Help

D@ (=2l ofc| &Rl = mlm| Bolelelol B 2ol =l

Eﬂ Workspace'sk16fx_my_a « L - -
Eﬁ sk16f_my_applic :i #include ""mb96368.h
=423 Source Files 15| 7% J
' 16| * Dummy main{) function. It calls the initialization of the interrupt
B Mbe6300. asr 17| = table, sets the interrupt level mask (ILM) to allow all interrupts
D) readme bt 18| = (ILW=7), and enables interrupts globally.
-[&) Start.asm 10| =
vectors.c 28| =/
_l_.[I:I Include Files _lﬂ v|
4 3 ‘I I L4
@j 22115
i TFNEzEy IE c|
(Nuw building...
Cogyfyuration: sk16fx_my_application.prj - Debug
S
Main.c
wectors.c
Mb36300.asm
Now linking...

C:\Softunelsample\Smpl16116FXA5K-16Fx-100PMC\sk16fx_my_application-v104ABS\sk16fx_my_application.abs

Now starting load module converter...
C:\Softunelsample\Smpl16116F>X45K-16F%-100PMC\sk16fx_my_application-+101ABS\sk16fx_my_application.mhx

No Error.

v

MBIEF34EH5! [ [ Y
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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

W ,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
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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 leazt one architecture ‘-3' ELI I*OS '

{ Ewbeddsd Syilers Gr

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
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 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
[ ———

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: UARTO routed to X5/USB.

-

: Workbench -
In case of new projects for FUJITSU lﬁmnnntmllm >

or project modifications L 3
Use Softune Workbench S . F TﬁU)N‘Ei
Setup the Background Debugging area * S ——

» 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 Eaeled Syaiams bmiki
(Default: UARTO 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. . STRG4T

* EH! Canfigure Target Connection. .
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EUROScope lite 16FX
Load ABS file

Z:l} EUROScope

Load the abs file of your project

JJj File Target Communication Tools Preferences Miew Wine

Flle / Open Appllcatlon - JJ QpEerl application, . . STRGAD ;ﬁ
E il Open Application and Downlaad... STRGH
i L

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 Wiew Window ?
. Source Paths. ..
e Click New (Insert) @ ® -’
Toolbars. ..
* Browse to source folder ® " shontats.
e E.g.: <drive>:\Examples\sk16fx_euroscope_counter-v10\Src User Taals, .,
® @ ] Fonts. ..

x| N Load Configuration. ..

Seasch Pati ‘

Snanch paths o sounce e 1%+ |
ety

Save Configuration

Save Configuration as...

Recent Configurations *

Configure Bootloader, ..

Configure Target. ..

Path substiution .
| | f %;% Select Target Connection. .. STRG4T
| i Configure Target Connection. ..
WAt
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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 rumosea =2

T [wget Commrscaron Tok Preferecces Waw Wiedow |

=18 x|

ﬁi&ﬁ;i}ruumr‘un‘uhoﬁ!- 1 7

Code! SPOOEY (men: man « i) THIZ SAMFLE CODE IS FP AMD 13 SUBJECT TO ALTERATIONS. FUJITIV * =]

FEQUDE  HOVL B, 5424 ;1 =
FEOOEZ DL A, umm 380 b {1 4
¥ ] SFEOUDA !

| Ragriar wrkorconm sagre
FLOS0IZA0000 RL1=00000044 MIZ=00000000
BLI=NOFECODN

UOSO000  FELsD1ZA  FWZe0044  FUIS0000

0
BU4=0000 PRES0O00 FHE=0000 PUTSOOFE
= 600 o
! RO0=00 RL=00 RI=00 R3=00 Rde00 WS=00
Frooe & GeFE  RI-00
0
W31 L]
FEOUEF  RETP 1
aza 3 b
TritTeqlevels: 4
FEODFU LINE iz 4
(53] ==
v
Cabinck, —= v =
Cobsloch Mok | [ ﬂ
C main 030 man FEOED " * globa dksraea A i
end STARTUR FEmET =
FDROD = CxUC: " . . - 4080 0015 2380
B4 - DDROD = OXFF; * 2ec pazallel port diCection TegiIter : output * 00028 S00C (DO 000G SO0E ...
e =
A e untleql)

b ~ %] b7 ¢ radhptein -
ELIFDS not found B> gonient - 0; enc  80000: enee): Eveshpont | Modds [ adders | P

code e e e
window

L |
sl I |57 |
ﬂ W | Vastin | vk Typs | Stoam
ot nigred kg [
EUROS 05 race

Ho Trnee Buttee found

] LI ij s

|\ Timalime {Fourd U, Foowrt Clawses J, Fries , Coverige | H 1
- 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

S T B e

g

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
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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 |

a3R1 FDRF !'= 0]

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

41
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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=0002 EREW&e=0000 ERIW7=00F3

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

h=00660066 AH=0066 AL=0066

PC=F50la2 353F=00Z53E U3iP=002544

IDPR=22 DTE=00 ADE=00

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

I=1 3=1 T=0 N=0 EZ=1 ¥W=0 C=1 TEER=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

" ariable - b adule Address

i e o — G RS
cht? 'EI '. char (=2245 main O=2245 1 I:uyte
chtdir o' char O=2244 main O=2244 1 byte
delay 401 44 ungigned long § OwZ240 main O=2240 4 byte

Local I. Glabal }-.'.I'l.'atth .-'{. 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

Mernory: 0x2 [MEIEZ4ERW _ pdri2) . X
000000 FFOO FFFE FFFF FFFF  ........ N
Qoanos  FFFF OOFF 0000 oooo . ....... L
Qoanla  aood ooa0 aood o000 ... ...
ooonls  0oo0 oooo o000 0000 ... e.ews
oooQz0  O08C 4080 OO0OCO 4080 ... 0[...[H
Address B4
ID:-:-42-4III| -« | .
- hd
W] I Cancel
O |

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..."

Shiow PC
Show Address. ..

Browse to Module File [ Show e |

Sek Breakpaink
. : Remove Breakpoink \

o } ﬁ Run unkil Cursor
55
ﬁfl I Set PiC ko Cursar
sl Select Modu e Ei
Find...
f:

| Module | Fath

Mew Breakpoint window — STARTLY
[T | e e ] - v Follow PC
ype e Callsback window v Display Linenumt vectors
Mew Code window —————

Mlew EUROSohjects window
Mew ELUROSErace window
Ml Eunchinn brawser windaw
e Memory window

Mew Register window

,@ Tew SER, windoy !
@ MW SoUFCE window I 4| | i
% Mew Te_rminal windaw | ¥ Show anly 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 BootRDM configuration |
i~ Flash secunty
Mair: Flazh UMLOCKED Urlach:
Satcie: lsh UNLOCKED L —1 Flash security unlock keys
Main key: | ""/|
Sat key | |

CaJTION: The FULL ZERD key hides the ROM/Flazh from
any analysiz. Since the ROM/Flazh cannot be released with
zecret key, FUJITSU canno analyze contents in case of
failure,

 BOM configuration
¥ BDM activation marker

— BOM configuration marker
ucs: |USaRT & Mode: |&sprch i I
| =l o | synchior BDM Activation
W Automatic start [on = enabled) \

™ Extemal breakpaint configuration

I Koo FC Gk [v] Use EUROScope configuration
[ Celbate USATT b et [ ] Use MHX file configuration

" Debug baud rate

Clock: |4 | Baud [175200 ~|

¥ USART Scan deactivation marker
[~ FEv&M [checked = [DFODR0H] in mode 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)

Flash Programming x|

W Flash 0 00DFOOOOL .. O1037FFFh - 23 48R 54 internal flazh Eraze |

Sectors [Flash O Gector 20 OOFSS000R . OOFS7FFFh 64 KB =
Flash 0 Sector 30 OOF93000k .. DOFATFFFh B4 KE
Flash 0 Sector 31 OOFAS000h . DOFEFFFFh - G4 KE
Flash 0 Sector 32 OOFBS000H . DOFCFFFFh G4 KE .
Flash 0 Sector 33 DOFCE000N . DOFDFFFFR G4 KE B rowse to M H X fl |e
Flash 0 Sector 34 OOFDSE000h . OOFEFFFFh B4 KE _
Flash 0 Sector 35 OOFES000h .. DOFFFFFFh G4 KE

-

File IE:‘\WDrk‘\_custDmers‘\Euslomer_F'robIems‘\EU ROSYWAMS_MER“ABSY1ER=-063 E

[T Use this baze address: IUHD [~ #wto load when programmed

Fill gaps up ta IU bytes with 0xFF

AN

Statuz | .
Flash programming
Progress | p=nmim g ]
Info |9 zections from 0xDFO000 to OxFFFFDE -
1: 0xDFO000. 0D FO007
2 0xDF001 C.. 0xDF 007 F

3 0<DF0030.0=DFO037
4: 0:DF0040.0=DFO04B

LI Done |

48
Fujitsu Microelectronics America Inc All Rights Reserved.© Fuijitsu Limited 2007




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

In order to learn more about Fujitsu’s microcontrollers

Visit our microcontroller website

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

See our application notes

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

See our software examples

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

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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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

__ ﬂ-h ) ® 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

ox ‘User’-Buttons
Flash-Kit connector
Connector for LC-Display
Example projects

2

¢
E

o
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Evaluation Board

= ADA-91270-90340-100PFV
® Adapter for LQFP package M05/M20
® Optional for Flash-Can-100P-340

ADG- al.'.:ﬂ --3331'?*1 m:‘?-;'u" L

g
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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

W 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

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

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

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