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Overview

H Introduction
® About the SK-16FX-EUROSCOPE
® SK-16FX-EUROSCOPE content
® Testit

® The hardware

® The software

® Try yourself = Additional documents
® Software examples ® Schematic ‘SK-16FX-100PMC’
® Program download Data sheet MB96340 Series
® New project Hardware manual 16FX Family
® EUROScope AppNote ‘16FX Hardware Setup’
AppNote ‘16FX Getting Started’
Customer Information 16FX
EUROScope Reference Manual
AppNote . EUROScope'

Customer Information of
.EUROScope’ limitations

B Optional tools

B Contacts
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(9 About the SK-16FX-EUROSCOPE

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

The MB96340 Series includes the following features:

Up to 576 KByte Flash Memory

i Up to 24 KByte RAM

o g Up to 2 CAN controller 2.0B

T\ Up to 7 LIN-USART interfaces

Two I2C interfaces

) S Timers (ICUs, OCUs, PPGs, others)
Nt ADC

= ol External interrupts

Others

3
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(9 About the SK-16FX-EUROSCOPE

" 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)

e 2x ‘User’-button

AN 1x ‘Reset’-button, ‘Reset’-LED

0N N All 100 pins routed to pin-header

On-board 5V and 3V voltage regulators, ‘Power’-LED
o) - T USB power-supply (external power supply possible)

i
=l ]
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CO SK-16FX-EUROSCOPE content

. e T The SK-16FX-EUROSCOPE contains
BTy Simak SK-16FX-100PMC evaluation board with MB96F348HSB
USB cable, RS232 cable
Mini CD
» Documentation, USB driver, Softune Workbench, Examples
» ,EUROScope lite 16FX*

B B P el il

mini CD RS232 cable USB cable

R — 3 |
LYY
—
R g
Tl i
s ) — v
s 7] =2 -
e 7
: - &
v ¢
ik
|

o o

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

6
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(",‘\gratulatig,,s
X

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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Main features CAN UART ,A° USB to Ext. Power
¢ ¢ UART B’ +6V ... 49V
— — \ 4 "
E s & Ll
. & ppog : = : 4 : & o : o — ;‘%"SI—.- —l‘;
7-Segment Display P 5 o @0 B2y 00 gopodos ™ = &
3| [ | nops™.e e 3 O 55les 3 3§25 e o .
P09 0 P00 _0 — i moe W N - [ |:|1us - LED
f JP3 ]
P09 5 P09_1 P00_5 P00_1 - | S malTE N& O e o
P09 6 P00 6 = L gg : R ‘
- - N o 0s 1 e ] eset
o 16FxT o= "= U
P09 _4 P09 2 P00 4 P0O0_2 | "=t 9 ‘oot
- N - - MCU o oee OO0 » & USBT B Fy /
P09_3 pog 7 PO 3pgg 7|8 B8 =0 5 ""‘ il 0 QSF
SEG1: Port09 SEG2: Port00 g ull +c2
(=] wD 0
iy i Pl 8
ul \
gs
' Lk 0 e w9y M| [s| Keybutton
X10 52 0 70 EER 0 O ‘
" N § - — 7\ ,RESET
htt]x/fbmfgijitm.m/tm'melectmmﬁm AK 1 6FX-1 OGHC Ul 1

/

\

\

LED ,Power’

Keybutton ,INTO

Port P07 _0

Keybutton ,INT1

Port P07_1
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The Hardw are

¥ The jumpers JP4: UART RX select JP5: UART TX select
R-0: UARTO=UARTA*/ U-1: UART1=UART‘B* (USB) R-0: UART0=UART‘A’/ U-1: UART1=UART'B* (USB)
R-1: UART1=UART*A*/ U-0: UARTO=UART‘B* (USB) R-1: UART1=UART*‘A’/ U-0: UARTO=UART‘B* (USB)

S1: Mode selection ]_V \ [—1
AN

PROG: Select the program-mode
RUN: Select the run-mode o s N\ s
B 1 1 8
¥ proG 16LxJpg  RC2 M O Oce ¥ == == ¢
\ P 6 e _ HQI:H:I
A 0] ogog™e— Snm Taar ” 8 :
JP3: DTR-Reset o241 40 0= Og
Set the jumper to 1-2 to connect o] 7 LI bs I
the DTR-Signal i - e .
of the UART connector to the N gy SEBLseez o sl E
microcontroller reset-pin. & =
RNZ RAN4

Set the jumper to 2-3 to connect g n
the DTR-Signal RESET Cz&:
of the USB connector to the N FUﬁ[SU Lk
microcontroller reset-pin. " o] o0 ez
Some terminal-programs, e.g. 4 55“ "
Fujitsu‘s Skwizard, allow to reset S LS
the evaluation board by using the . 0 0
DTR-Signal. INTOANL T o

SK-16F X-100P,

V4
JP6: MDO selection JP9: MCU Vcc JP10: 5V / 3.3V JP11: Power Supply
Close this jumper to control the This jumper can be used to measure  1-2: 5V supply is used 1-2: USB supply is used

MDO level by the RTS signal of the the current consumption of the MCU

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

9
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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

l ‘ (default)
o

a0 D.C?ﬁi@m] |:| I [][]D

= Il
D2 05,83 .. 0 feomus

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

a @E B WMDU u| [][]D
10

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




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/SDAO0/FRCKO
2 P02_7/A23/IN3/TTG3/TTG11 19 P04_5/SCLO/FRCK1
3 P03_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/AN8/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 P05_6/AN14/INT4R
12 P04_1 29 P05_7/AN15/INT5R
13 Vce + Vce 30 AVcc + Vce
14 Vss GND 31 AVRH + Vce
15 C ‘C’ capacitors 32 AVRL GND
16 P04_2/IN6/RX1/TTG6/TTG14 33 AVss GND
17 P04_3/IN7/TX1/TTG7/TTG15 34 P06_0/ANO/PPGO
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Pin Pin-name

The microcontroller pins (cont‘d)

On SK-16FX-
EUROSCOPE used by

Pin Pin-name

On SK-16FX-
EUROSCOPE used by

35 P06_1/AN1/PPG1

36 P06_2/AN2/PPG2

37 P06_3/AN3/PPG3

38 P06_4/AN4/PPG4

39 P06_5/AN5/PPG5

40 P06_6/AN6/PPG6

4 P06_7/AN7/PPG7

42 Vss GND

43 P07_0/AN16/INTO/NMI Key button ‘INTO/NMI’
44 P07_1/AN17/INT1 Key button ‘INT1’

45 P07_2/AN18/INT2

46 P07_3/AN19/INT3

47 P07_4/AN20/INT4

48 P07_5/AN21/INT5

49 MD2 to GND (w/ JP8 to + Vcc)
50 MD1 to + Vec

51 MDO Mode-Switch S1

Fujitsu Microelectronics America Inc

52 RSTX Key button ,Reset’
53 P07_6/AN22/INT6
54 P07_7/AN23/INT7
55 P08_0/TINO/CKOTXO0/ADTG/I
NT12R
56 P08_1/TOTO/CKOTO/INT13R
57 P08_2/SINO/TIN2/INT14R UARTO (RXD)
58 P08_3/SOT0/TOT2 UARTO (TXD)
59 P08_4/SCKO/INT15R
60 P08_5/SIN1/INT1R UART1 (RXD)
61 P08_6/SOT1 UART{ (TXD)
62 P08_7/SCK1
63 Vcc + Vce
64 Vss GND
65 P09_0/PPG8/UBX SEG1-A
66 P09_1/PPG9/LBX SEG1-B
67 P09_2/PPG10/CS5 SEG1-C
68 P09_3/PPG11/CS4 SEG1-D

12
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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_4/0UT0/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/CS0 SEG1-DP 88 Vce +Vce

73 P10_0/RX0/INT8R CANO (RX) 89 Vss GND

74 P10_1/TX0 CANO (TX) 90 X1 4 MHz Crystal

75 P00_0/ADOO/INT8 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/ADO03/INT11 SEG2-D 94 P01_7/AD15/SCK2R

79 P00_4/AD04/INT12 SEG2-E 95 P02_0/A16/PPG12

80 P00_5/AD05/INT13 SEG2-F 96 P02_1/A17/PPG13

81 P00_6/AD06/INT14 SEG2-G 97 P02_2/A18/PPG14

82 P00_7/AD07/INT15 SEG2-DP 98 P02_3/A19/PPG15

83 P01_0/AD08/CKOT1/TIN1 99 P02_4/A20/TTG8/INO

84 P01_1/AD09/CKOTX1/TOT1 100 E(%2G_§/A21/TTG9/TTG1/IN1 /A

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-t0-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

Welcome to the Found New
Hardware Wizard

‘winedows: vaill search for cunent and updated soltwane by

ooking on pour compuler, on thes herdware inslalabon C0, o0 an
e Windows Updale Wieh ofa feth you pemmssn]

:Cgsgl' DL [y O !! A

Thiz wizard heips you rutal sollwane for

SEAERSTIOREME YT

ey Wi Correacd B0 'wWiedows: Lipdale o sagich loi

“1 Il poum hardwase cams with an installabion CD
nltvigre?

et o lloppy disk naerl il now.
£ s, this time onky

7 Yas row and gveiy me | cormact & dence
% Mo, rot e bves

ik do o saant B wizand o do?

7 rakall the sobivens subomatically Flecommendad]
% Tkl lrom & b5l of goscshe locahon [hobsancsd]

Chck B! 1o cortinus

Chck Mt n continus

| mews | conen S T

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

Within next windows select ‘Search for the best driver’
and browse on the CD to the folder ‘drive:\USB-Driver\Win2000_ WinXP’

Fujitsu Microelectronics America Inc
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Installation of the USB-driver

= Hardware Installation '

Please choores pour search and installaton options.

L | The zoftware you are inztafing for thez hardvesse:
# 4

v Esmch o this best difver in thees lncstions FUNITSU Microcontioliss Eoad

Use the check bowes bedow o mil or expand the defeul search: which inchudes local

ibet aid smmervable mecka. The Best ciives lound wil B inctsled ; i

. : i has not passed Windoves: Logo testing to wenly i compatility
™ Seaich remavable media ogpy. CO-ROM...| with Windows =P, [Tel me whi this tezting is mporand |

W Irchade fhis hcatian i e saaich

— Conlinuing your installation of this software may impain
|E YISE D200 WirlP :] i

of destabilize the comect operation of your spsiem
either immediately o in lhe lulute, Miciosoft strongly

™ [orlt search |l chooss fhe dirver b inskall recommenids that you stop thiz installation now and
conlact the haidware verdor for soltware thal has
Choose iz ophian to selsct fhe devios dever from & sk Windows does not gustsnizs thal )
The diress o chaods will e s Bacl match ol pour hasdwes. ﬂﬂiiﬂd Windows i'm ‘Eihﬂﬂ-
€ fiack | Piesdt 3 ] Carcel | Lontinue Anyway |

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

by copying some files Compling the Found Now
‘Finish’ will close the window JLL'
Fraih 16
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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

Welcome to the Found New
Hardware Wizard

‘winedows: vaill search for cunent and updated soltwane by

ooking on pour compuler, on thes herdware inslalabon C0, o0 an
e Windows Updale Wieh ofa feth you pemmssn]

:Cgsgl' DL [y O !! A

Thiz wizard heips you rutal sollwane for

USE Senal Pl

“1 Il poum hardwase cams with an installabion CD

ey Wi Correacd B0 'wWiedows: Lipdale o sagich loi o=t o lloppy dik, saai  now.

nltvigre?
£ s, this time onky

7 Yas row and gveiy me | cormact & dence
% Mo, rot e bves

ik do o saant B wizand o do?

7 rakall the sobivens subomatically Flecommendad]

% Tkl lrom & b5l of goscshe locahon [hobsancsd]

Chck B! 1o cortinus

Chck Mt n continus

| mews | conen S T

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’

17
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Installation of the USB-driver

Please choores pour search and installaton options. E‘nmplﬂﬁnq 1hﬁ r"'.l'-."'ld Maow
Hardware Wizard

& (eaich loi the best difver in these Incations |

Use the check bowes bedow bo mil or expand the defeul search: which inchudes local
palbs and ssmowabls mecka Ths best diove lound val Be imetaiied

Thez wizaed haz finaled instaling the sofbwae for

|" FUT S Microcontsoler Boad

T Seach removabls media [Roppy. CO-ROM. .|
M Irvchade fhés docation in e ssaich

[E 5B Dover Wi Wi | Biowss

7 Oort search |l chiooes fhe: direer bo inskall

Choose iz ophian to selsct fhe devios dever from & sk Windows does not gustsnizs thal
The diress o chaods will e s Bacl match ol pour hasdwes.

Chck Firish b0 clpcos B wizand

cgack | mews | Corce |

[ |

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

Windows completes the installation
by copying some files

Completing the Found New
Hiaf chevinran Wiz iard
The mictié 2 beas Invcled st ol Bt il e loi

J FLLNE 5L Mo occorseade 5l
-

18
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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.: COM4)

. pevice Manager =180 ]

| Fil=  Action  Yiew  Help

== @0 & 2 5

Note:

L Moo
= .i N;,,,;: adatare 2l Currently EUROScope supports
EW Reatek RTLALE9/E1 10 Family Ggabit Ethermet NIC only COM1 - COMo.

=4 Ports (COM & LPT)

:’; e If the assigned virtual COM-port

P Printer Port (LFT1) is greater than COM9 then please

FUNTEL Microconkroller Board (C0M4) > re-assign it manually by help of
the device manager within the

Windows control panel / system.

- , -
= ﬂ.:i Sound, widen snd game contraliers
' System davices
= é Uriversal Seral Bus controlers
FUNTE Microcartroller Bosd
g IntelfR) B2301FE/FEM USE Unbversal Host Controler - 2653 ﬂ

Trar 2l D% AZAN1 FRAERM | ISR | Imosee sl et Cambieles . 9050

Ready!
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

> 8 Softune Workbench
BTy Siee 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

* 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)

11111111

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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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
r/datalib/software/flpro1 ofx.html

RISE
Target Microcontroller |MB3BF348H/T -] _
Start Address DEDOOOH
Crysial Frequency ]4MH z ﬂ
End Addrass FEFFFFEH
Has Fil sk+] Bbe-guros cope_counter mbx an
R | i _Ig':’ Flash Memory Size | 090000H

Command 1o CO4-
Cption

Full Operation(D+E «B+F) | SetEmionment | Help |

o

Download | ErEhe ‘ HlanieChes J F'ZMC-IISF}{
(=8
e FUJITSU
W01, LOO

21
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& Tools and Software Examples

il ) S 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
ski16fx-euroscope_counter
» Counts from 0 to 99 on the 7-segment Display
sk16fx-euroscope_template
o, Sl « [Empty‘ project as base for user applications
g R sk16fx-euroscope_uart
« UART example using UART1

B B P el il

11111111

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

22
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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-vi10\ABS\sk-16fx-euroscope_counter.mhx)

i
NP # Target Microcontroller |h-15£|EF343H,'r j -
) T Start Address DE0DOOM
| # Crystal Frequency IdMH: :1
! y q End Addrass FEFEFFH
R R HexFila gkl Be-murozcope_courtzr mhx & .
Ay =Ty ] B | M‘j Flash Memory Size | 090000H

Commaend 1o CORA

ep———

h_.;I | Option
e | S —— _
Eull Opemion(D+E-B+F) E_E!EﬂWﬂﬂ!_'ﬂgM 'I Help |
Dowmnload gkt D EFH e Cl F‘?ﬂ:fC-I 6FJT
(o2
FUJITSU
WI7.L00

23
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Connect to the PC RS232 USB port
(see chapter Jumper seetings)
RS232 or USB can be used

Select COM port (,Set Environment) ] &~
Set jumper S1 to position ,Prog’ L

: ﬁ I'IFI'I rnr- L-”
Press ,Reset’ /7 | :
Start ,Full operation®

S1: Mode selection

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

al - =
T e & L T

1 Mitrocontroller with Flash Hemary Progeamines = 1] xj
TesgetMiciocontoler |MBIEFIABHT B :

Start Address | DEDODIH
Cryztal Frequency ]dMH; j -

End Address | FFFFFFH
Higx Filia |l:lc-151m-nurnl;cupn_murnnrmm Qpan

Flach Mamary Sze | 090000H

-Comemand o CO04-

Full Oparation[D+E-E+F)

Dieremloed [ ErmsE | [ FEMCHIﬁFX
o
(P18 | fall B =1 I SE A0 S LT 1= | [ HJI]TEU

WI1,L00 |
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Close the MCU Flash programmer USB port
Set jumper S1 to position ,RUN’ 1 [ ¢
Press ,Reset’ i | 1]

I

poir | I— =

S1: Mode selection : D "G

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

s TV M -
1 Mitrocontroller with Flash Hemary Progeamines E
TergetMiciocontroBer [MESEF34BH/T =] :
Start Address | DEDODG

sh Freuancy e K End Address | FRFFFFH Keybutton ,RESET"

Flach Mamary Sze | 090000H

Higx Filia |l:lc-151m-nurnl;cupn_murnnrmm Qpan

-Comemand o CO04-

~Ophan |
i Close the Flash programmer
Full Dparation[D+E +B+F) [ Help |
Dewniosd | gese | | Bawoek || FEMC-I6FX
(-2}
S LTEIT =l I ] =Ll e W {E= | [ [ HJI]TSU

1,100
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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’

BA C'\softune sample’.smpll6ix'sk-16f4-euroscope’ sk-16f%-euroscope. ternplabe—v 100 o ] 25
‘ File Edi View Faworites Tooks Hebp |“
$=Back » = - 3] | Gsearch | Fyraiders | B X = | F-
| Address |I_] Cilsoftumatsampls) smpl 6Felsk-16F-surcscopetsk- L 6Fe-euroscope_bemplzte-wl0 j a0 | Links
Fofders x | MName * | _‘-_-lzsl
i =L ErELY 050000 - —| ABS
' 320 Copy of sk-16fx-surostope_template-v10 st
& 163
&0 sk-16Fx-suroscope_can_uset_Eerminal-vl —10PT
B sk-16F=-euroscope_counter-vio _——l Prc
ISR | <k 166 x-2Urnscope_Esmplate-w 10 I
L3 aBs ] MB2155-01_ComM1.sup KB
L3 st |=] 1MB2158-01_COM2,5up 3KE
L3 o8 (8] MB2158-01_LAN.sup 1kB
.01 opT |s] B2 198-01_LSE. sup 3KE
(85 Pre & options. dat 1kB
LT s ] readme.bxt ZKD
P [ | sk-16Fx-surnscope_uart-y10 ) i 4KE
w0 Smple o] she- B -euroscope_bemplate pri 2KB
: z 1 smplFR. <~lﬂwx-ewuﬂupe_tamplate. | kB
i ..:i Sric
. ! ml 1Tk mein el pm 11 *I | LI
15 nbjal:t{s;I {Disk free space; 19.5 GB) [16.0 KE (k= My Computer 7
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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’

!‘s sk16fx_template.prj - Motepad
File Edit Format View Help !; sk16fx_template.wsp - Motepad

[DirInfo] y ' )
FRI=C:vworkhysklatxskletx_template-vlos, Eiie Fﬂt Format_ew Help
[FriFile
[MEMEER-Debug] Count= ]
Fo=3 FILE-ff=skl&fx_template.prj
Fl=0 m 1 AE \sklﬁfx_tempWaEEIEEE) ActiviePri=sklefx_template. pri
F2=0 a 1 src =il ]
F3=1 ¢ 1 srcMain.c [SubPr k1afx_template.pr
F3-1=- sr<hymbh96a300.h Count=0
F4=1 ¢ 1 srchwectors.c
F4-1=-— sr<wymb9g300. h [Debstate]
Fi=0 a 1 sr<imbh98300, asm AUtosavesl
Exec=0
AutolLoad=1
[birInfo]
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] ] | |

Open Workspace. ..

Close Waorkspace

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

Brimt, ..

Recent Text File
Recent Workspace File

Exit

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

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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Write your application code
Startup code
Vector table
Your application

Start.asm

Vectors.c

Main.c

= SOFTUNE Workbench - sk16f:_my_application - [Main.c]
T File Edit Wiew Project Debug  Setup  Window Help

=0l x]
=l x]

D[|@| 450 ofc| &l |:|—-|-|\ BT |{}| )| B @qmm -ual-lll\ Sl

Ej Workspace'sk16fx_my appll 13 “ Tude ™ h963ﬂﬂ h"
Bl ﬁ sk16fx_my_appli 1 2Ll L LL m
15| /=
16| * Dummy main{)} function. It calls the ipitialization of the interrupt
17| = table, sets the interrupt level mask (ILM)} to allow all interrupts
18| = (ILM=F), and enables interrupts globally.
19 =
veckors.c 28| =7
[_7 Inchude Files 21
Dependencies 22 |void main(uoid])
Debug 23
2y InitIrqlLevels();
25 _ set_il{7}; F* allow all levels xF
26| _ _EI(); /* globally enable interrupts =/
27
28| // initialize I/0-ports
29
3a PDROB = Bxff;
31| DDRBA = Bxff; // Set Port@8 as output (7Segment Display)
32 b
33 PDROY = Bx088;
34 DDROY = Bxfc; A/ PO7_8: SW2({INTA) PB7_1: SW3({INT1)
35| PIERG7 = 8x83;
36
37 PDROE = Bx00;
1I_I _'I | | _’I_I
SBE 2215
CiFs ET EwEz sy Ee
[ [ME9EFa4aHS: [ [ Y

Fujitsu Microelectronics America Inc
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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’,

B B P el il

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

m ,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 Fuiitsu EURDS cope Lits

Tao obtain EUROScope Lite key, press the button below to contact
comezponding registration zerver

your PC _ _
< Eligg:sé[itlﬂﬁigzﬂﬂzrl;lte key - European countries
system

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.

In case of new projects urktench)

) Lt Inrfu.lllsu nﬁmnnntrullm 2 >
or project modifications L
Use Softune Workbench S‘O EETGU}N'Ei
Setup the Background Debugging area ' e D d—

» 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

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 Enbagklad Siaams Gmile
(Default: UARTO routed to X5/USB) [ereferences iew window 2
« Choose the baudrate used in —
the Debug Address Specification -
of the Start.asm file (Default: 115200) User Tods...

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

Recent Configurations *

Load Configuration. ..

Configure Bootloader, ..

Configure Target. ..

%}5 Select Target Connection. .. STRG4T
Configure Target Connection. ..
T

O ==
@ =
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EUROScope lite 16FX
Load ABS file

Load the abs file of your project
File / Open Application JJ QpEen application. . STRG+HD E

= ﬁ open fpplication and Download. .. STRGEHD
=

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

Z:l} EUROScope

JJj File Target Communication Tools Preferences Miew Wine

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

Adjust the source path © [ertorencs. e o 2
° C“Ck NeW (Insert) ® (D »: Source Paths...

Toolbars. ..
* Browse to source folder ® " sherteuts...
» E.g.: <drive>:\Examples\sk16fx_euroscope_counter-v10\Src User Tools...
® @ ] Faonts...
x| 7 Load Configuration. ..

Swach Fathe ‘

Somch palha o sowcs e il
Cam'y

Save Configuration

Save Configuration as...

Recent Configurations *

Configure Bootloader, ..

Configure Target. ..

Faih wibsiluton .
: | f %;% Select Target Connection. .. STRG4T
| i Configure Target Connection. ..
Wl
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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

[Tie Jaget Compurication Tgoks Erefereves Vew Wirdow @ =8 =
FEEE L PR N e 0FE e |

|Coda) EaPEORE [man: i mn; =i
L =2 0000000
A ur'nl 38R0 a5
4
FED00A b VD000 RRLSDLZA FWES0048  BUIS0UO0
. H BU4<0000 PRES0O00 TAHE=0000 PUTSDOFE
3 RO=00 RE RI=00  R3-00 R4=00 RWEx00
SFEO0CS b

4=FE BT

H 1 R ALe3880
2 FAPRO04540  RP2O0ISAR
_______________________________________ ]
(e 2
TnieTe 4
FEOOFD  LING " L
#3 =l e
v
i rel L] Wiemcry: Tt (MBS, _prdd) *
Calhlath Mockde | adken | 2; 3 0000 FFOG FFFE FFFF FFFF ........ ﬂ
F I e o i Gucolo cunt 0000 ]ﬂu P
L Loty Jcld 00018 000 0000 0003 0000 ...
JLE0Q. = St 00130 DIE3 40T G015 400 ... 8
Our e i - DDROG - OxFE JoOzE  €O0C 00O0 DO0D KBOC ...
( : e

b: |

P4 0 uhaie -
= viitdefd) = =

EURDS nok found £ forient = 0 env « S0000s mree: * wmt * Eaealpoint JM JMm ]F‘-m
CO e :. RO * comeec... * main « 130 man FEDES  *H
US|

By
=]
] 2l |
ﬂ I = | Vible | vk Typs | Stoam
' e e org nd240
EURUS 0% race
o Trnce Buttes el
] LI Lf:l " i
|\ Timalime {Fourd U, Foowrt Clawses J, Fries , Coverige | H 1
- T I | : Hyy ey Y v
Stopped by Breabpoink e, Cl2 FRHCIEL STOPPED ‘CONNECTED 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

-
S

Stop

Set breakpoint

SRRV E R

e

[
|

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 [(33Rl & OxEO0) !'= O}
\m : :
Active breakpoint
- — Deactivated
Lines between points indicate a breakpoint
group of breakable lines
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EUROScope lite 16FX

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

IDPRE=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

i
" ariable b adule Address i

ot 22 char rnair (x2245 h
cht? 3 char main O=2245 1 byte
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

ID:-:-42-4III|

Mernory: 0x2 [MEIEZ4ERW _ pdri2) . X

qgooooo  FFOO ;F'FFF FFFF FFFF ........ =

Qoooos  FFFF OOFF 0000 0000 ........ |
Qooola 0000 0000 aood 0000 ........
Qoools 0000 0000 0000 0000 ... ees.s
ooooz0  00SC 4080 0Q0CO 4080 ... 0@...[
Address B4
.' " =

- [

Ok, I Cancel
- x|

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...* o e

Show Address. ..

Browse to Module File [ Show Modlers

Sek Breakpaink
. : Remove Breakpoink

o } /\ 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 !
I"-JEel.-'-.' Source window I 1 | ¥
% Mew Te_rminal windaw | ¥ Show anly files with source Cancel
.. o - 1
45
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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 Unlock
sl lach U LD L —1 Flash security unlock keys
Mainkey: | ""/|
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
[usaRTa x| bode | synchiP s BDM Activation
W Automatic start [on = enabled) \

™ Extemal breakpaint configuration

I Koo S Sk [v] Use EUROScope configuration
| Cabete USERT baudee [ ] 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 00DFOOO0L .. 01037FFFh B ME A, internal flash Erase |

Sectors [Flash O Gector 20 OOFSS000R . OOFS7FFFh 64 KB N
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

W all sectors

-

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 I .
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 |
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EUROScope lite 16FX

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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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

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

" 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

w 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

w Socket for LQFP package M05/M20
® NQPACK100SD-ND, HQPACK100SD

® 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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