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Overview

B Introduction
® About the SK-16FX-144PMC-USB
® SK-16FX-144PMC-USB content
® Testit
O
O

The hardware
The software

= Additional documents
Try yourself ® Schematic ‘SK-16FX-144PMC-USB’

® Software examples ® Data sheet MB96330 Series
® Program download ® Hardware manual 16FX Family
® New project ® AppNote “16FX Har@ware Setup’
® AppNote “16FX Getting Started’
® EUROScope ® Customer Information 16FX
® USB Library ® EUROScope Reference Manual
® Customer Information EUROScope
u Optiona' tools ® AppNote . EUROScope’
® AppNote ‘USB Mini-Host Mass Storage Class’

B Contacts

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



& About the SK-16FX-144PMC-USB

. N The SK-16FX-144PMC-USB includes a low-cost evaluation boarc
o based on the Fujitsu 16FX microcontroller MB96330 Series

The MB96330 Series includes the following features:

Up to 544 KByte Flash Memory

Up to 32 KByte RAM

Up to 3 CAN controller 2.0B

Up to 8 LIN-USART interfaces

Two I*C interfaces

USB-Host/-Function interface (MB96F33xU only)
Timers (ICUs, OCUs, PPGs, others)

ADC

External interrupts

Others
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& About the SK-16FX-144PMC-USB

Features of the SK-16FX-144PMC-USB board:

Microcontroller MB96F338U

1x UART-Transceiver (SUB-D9 connector)

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

1x High-speed CAN-Transceiver (SUB-D9 connector)
1x USB-MiniHost (Type-A connector)

1x USB-Function (Type-B connector)

2x LED-Display (7-Segment)

2x ‘User’-button

1x ‘Reset’-button, ‘Reset’-LED

All 144 pins routed to pin-header

On-board 5V and 3V voltage regulators, ‘Power’-LED

Power supply via USB (external power supply possible and
recommended for providing USB-MiniHost functionality)
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& SK-16FX-144PMC-USB content

N N The SK-16FX-144PMC-USB contains
SK-16FX-144PMC-USB evaluation board with MB96F338U
USB cable
Mini CD
» Documentation, USB driver, Softune Workbench, Examples
» ,EUROScope lite 16FX"

mini CD USB cable

ESD-foam ESD-box SK-16FX-144PMC-USB evaluation board
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The microcontroller on the SK-16FX-144PMC-USB is already
preprogrammed with a simple application.

Connect the USB cable to your PC and the SK-16FX-144PMC-USB
Install the USB driver from the CD

Press the ,Reset’- Button

The SK-16FX-144PMC-USB will automatically start counting

The count direction can be changed by pressing the key buttons

INT1

] ]
I—I I_I INTO —I —I
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You finished successfully the first test

Now you will get more details about the SK-16FX-144PMC-USB
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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O’) The Hardware

= . Main features USB USB CAN UART ,A° USB to Ext. Power
¥ — Function Host ¢ ¢ UART ,B’ +6V ..
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The Hardware

: JP4: UART RX select JP5: UART TX select
The jumpers
R-0: UART0=UART‘A‘/ U-1: UART1=UART‘B‘ (USB) R-0: UART0=UART‘A*/ U-1: UART1=UART‘B"‘ (!
R-1: UART1=UART‘A‘ / U-0: UART0=UART‘B‘ (USB) R-1: UART1=UART‘A‘ / U-0: UARTO0=UART‘B" (|

JP3: DTR-Reset ] \ ] /
i N\

1-2: DTR-Signal of the UART connector ] .
is connected to the MCU reset-pin. ‘ ‘ @'
2-3: DTR-Signal of the USB connector =
is connected to the MCU reset-pin. L. J = g Lb_
Some terminal-programs, e.g. Fujitsu'‘s f% E?EDDD; = gg%ggg sl %E
Skwizard, allow to reset the evaluation S Funer, R0 sEames o
board by using the DTR-Signal. J; .
. ©% . | T B s g
ggxy Da 0z 09 2k 05 [ E]
x12
JP6: MDO SElection [ a 3 © : =] a0 - = o SEGl  SEGZ
g a0 5 u
Close this jumper to control § 80 0
% the MDO level by the RTS signal 2
‘:\“\TSH‘ SRl of the USB interface I
a kil o
£ g
g— ol = % [ ] D ﬁ* P2
S1: Mode selection FU]ITSU
PROG: Program-mode 10 23 130 140
RUN: Run-mode SK-16FX-144PMC~

JP10: 5V / 3.3V JP9: MCU Vcc JP11: Power Sup

1-2: 5V supply is used This jumper can be used 1-2: USB supply is used
to measure the current

consumption of the MCU 2-3: External supply is use

2-3: 3.3V supply is used
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O’) The Hardware

The jumpers (USB specific)

JP65: Data+ Line selection

1-2: Data+ line connected to USB-Function
2-3: Data+ line connected to USB-Host

\ ¢
= 9 & & 3
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T = * 113 célaml:lS 05 “”,71: . *cz - O = \T" J . ‘@
. . = oooo - = noooon D S . = . g8 E Sogs0000008 o
JP66: Data- Line selection eent " yagngs || mm—os Dengalis &
2500 BERAEY oo s w8 00553 S NEd o
. Roo o RD:FD} Ut o = UARTRST R USE T g
1-2: Data- line connected to USB-Function ¢ g s co e o, o0 ﬂ . w2 oo _pr@wgg I~ @%I:U 62
2-3: Data- line connected to USB-Host * i . Yy TE D
F00 Gz O R2z - =[50 -
0z 02 09 X 0% 0% I — 1 o3[ | D oo
— - ol
JP64: Interrupt o Ext T8
) o =) an . o o anp SEGL SEGZ L B3 o RIE
1-2: USB Function VBUS-Interrupt sl | 8 o £ [ vst
2-3: No VBUS-Interrupt for USB Function P o EE# Dﬁ -
g o o Re O3
c &
) o . BESET i}
g g o ™ ol @ RO ok g
[ 9 [
% 8 h &0 I:I 5 &
o~ =
7 » o [] 0ot . o
g 4 o il nE i =) o ¥ L0023y sy
. . B 2 7dg RUN I —
JP67: USB Function HCONX R 0 = TR
5 5U2 P 543 N _ 2
Open: D+ is not pulled up — FUIITSU " 0 “i e o
Closed: HCONX controls Pullup of D+ 10 120 x3 130 140 0 *0 [\ pouer
‘ INTOANMT ﬂi INT1 ED
(8] ] 129 133 it
SK-16FX-144PMC-USB V1.0
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& The Hardware

‘ “ X 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

‘ ’ (default)
. o J
1 7 HE Dgg.un IIIDDIIIIZII]

o> OD2
IZII:HZI QQQQQQQQ .

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

RS232 USB
— e L
1 70 Be D& I]I] IIIDDIIIIZII]
i — ?.fmﬁ’a? D EER s
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The Hardware

The microcontroller pins

On SK-16FX-

144PMC-USB
used by

Pin

Pin-name

On SK-16FX-
144PMC-USB
used by

1 VSS GND 17 P13_5/PPG17

2 (o8 ‘C’ capacitors 18 P13_6/PPG18/IN8

3 P11_7/IN5_R/A3 19 P13_7/PPG19/IN9

4 P12_0/RX2_R/INT6_R/A4 20 P04_2/IN6/RX1/INT9_R/TTG6/TTG14
5 P12_1/TX2_R/A5 21 P04_3/IN7/TX1/TTG7/TTG15

6 P12_2/PPGO0_R/A6 22 P04_4/SDAO/FRCKO/TINO_R

7 P12_3/PPG1_R/TIN4/A7 23 P04_5/SCLO/FRCK1/TIN2_R

8 P12_4/PPG2_R/TOT4/A8 24 P04_6/SDA1

9 P12_5/PPG3_R/TIN5/A9 25 P04_7/SCL1

10 P12_6/PPG4_R/TOT5/A10 26 P05_0/AN8/ALARMO/SIN2/INT3_R1
11 P12_7/PPG5_R/A11 27 P05_1/AN9/ALARM1/SOT2

12 P13_0/PPG6_R/A12 28 P05_2/AN10/SCK2

13 P13_1/PPG7_R/A13 29 P05_3/AN11/TIN3/WOT

14 P13_2/TIN3_R/A14 30 P05_4/AN12/TOT3/INT2_R uUsB
15 P13_3/TOT3_R/A15 31 P05_5/AN13/INTO_R/NMI_R

16 P13_4/PPG16 32 P05_6/AN14/INT4_R
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& The Hardware

The microcontroller pins (cont‘d)

On SK-16FX- i Pin-name On SK-16FX-
144PMC-USB 144PMC-USB
used by used by

33 P05_7/AN15/INT5_R/OUT10_R 49 P07_1/AN17/INT1 Key button ‘INT1’

34 P06_0/ANO/PPGO0/CS0_R 50 P07_2/AN18/INT2

35 P06_1/AN1/PPG1/CS1_R 51 P07_3/AN19/INT3

36 vccC MCUVCC 52 P07_4/AN20/INT4

37 VSS GND 53 P07_5/AN21/INT5/SCK9_R

38 P06_2/AN2/PPG2/CS2_R 54 P07_6/AN22/INT6/SOT9_R

39 P06_3/AN3/PPG3/CS3_R 55 P07_7/AN23/INT7/SIN9_R

40 P06_4/AN4/PPG4/CS4_R 56 P14_0/AN24

41 P06_5/AN5/PPG5/CS5_R 57 P14_1/AN25

42 P06_6/AN6/PPG6 58 P14_2/AN26

43 P06_7/AN7/PPG7 59 P14_3/AN27

44 AVCC5 McuvccC 60 P14_4/AN28

45 AVRH5 MCUVvCC 61 P14_5/AN29

46 AVRLS5 GND 62 P14_6/AN30

47 AVSS5 GND 63 P14_7/AN31

48 P07_0/AN16/INTO/NMI Key button 64 P15_0/AN32
‘INTO/NMP
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The Hardware

The microcontroller pins (cont‘d)

On SK-16FX- Pin Pin-name On SK-16FX-
144PMC-USB 144PMC-USB
used by used by
65 P15_1/AN33 81 X1A/(P04_1)
66 P15_2/AN34 82 RSTX Key button ,Reset'
67 P15_3/AN35 83 P08_0/TINO/ADTG/INT12_R/CKOTX0
68 HCONX usB 84 P08_1/TOTO/INT13_R/CKOTO
69 VCC3 VCC3V3 85 P08_2/SINO/TIN2/INT14_R UARTO (RXD)
70 UDP USB Data+ 86 P08_3/SOT0/TOT2 UARTO (TXD)
71 UDM USB Data- 87 P08_4/SCKO/INT15_R
72 VCC MCUvCC 88 P08_5/SIN1/INT1_R UART1 (RXD)
73 VSS GND 89 P08_6/SOT1 UART1 (TXD)
74 MDO Mode-Switch S1 90 P08_7/SCK1
75 MD1 toVvCC 91 P10_0/RX0/INT8_R CANO (RX)
76 MD2 Mode-Switch S1 92 P10_1/TX0 CANO (TX)
77 X0 4 MHz Crystal 93 P10_2/SCK5
78 X1 4 MHz Crystal 94 P10_3/SOT5
79 VSS GND 95 P10_4/SIN5/INT5_R1
80 X0A/(P04_0) 96 P17_3/SIN9/OUTS8
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& The Hardware

The microcontroller pins (cont‘d)

On SK-16FX- Pin Pin-name On SK-16FX-
144PMC-USB 144PMC-USB
used by used by

97 P17_4/SOT9/0UT9 113 | P00_4/AD04/INT12/SOT8_R/PPG8_R SEG2-E

98 P17_6/OUT11/TTG18/INT3_R 114 | PO00_5/ADO05/INT13/SIN8_R/PPG9_R SEG2-F

99 P09_0/PPG8/UBX SEG1-A 115 | P00_6/AD06/INT14/PPG10_R SEG2-G

100 | P09_1/PPGY9/LBX SEG1-B 116 | P00_7/ADO07/INT15/SCK8_R/PPG11_R SEG2-DP

101 P09_2/PPG10/CS5 SEG1-C 117 | P01_0/ADO8/TIN1/CKOT1/TTG16_R

102 | P09_3/PPG11/CS4/FRCK2_R SEG1-D 118 | P01_1/AD09/TOT1/CKOTX1/TTG17_R

103 | P09_4/0UT0/CS3 SEG1-E 119 | P01_2/AD10/SIN3/INT11_R/TTG18_R

104 | P09_5/0UT2/CS2 SEG1-F 120 | P01_3/AD11/SOT3/TTG19_R

105 | P09_6/0UT2/CS1 SEG1-G 121 P01_4/AD12/SCK3/PPG16_R

106 | P09_7/OUT3/CS0O SEG1-DP 122 | P01_5/AD13/SIN2_R/INT7_R/PPG17_R

107 | P00_0/ADOO/INT8/SCK7_R/TTG8_R SEG2-A 123 | P01_6/AD14/SOT2_R/PPG18_R

108 | vcC McCuvcCC 124 | P01_7/AD15/SCK2_R/PPG19_R

109 | VSS GND 125 | P02_0/A16/PPG12/CKOT1_R

110 | P00_1/ADO1/INT9/SOT7_R/TTG9_R SEG2-B 126 | P02_1/A17/PPG13

111 P00_2/AD02/INT10/SIN7_R/TTG10_R SEG2-C 127 | P02_2/A18/PPG14/CKOTO0_R

112 | P00_3/ADO03/INT11/SCK8_R/TTG11_R SEG2-D 128 | P02_3/A19/PPG15
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The Hardware

The microcontroller pins (cont‘d)

On SK-16FX- Pin Pin-name On SK-16FX-

144PMC-USB 144PMC-USB
used by used by

129 P02_4/A20/INO/TTGO/TTG8

130 P02_5/A21/IN1/TTG1/TTG9/ADTG_R

131 P02_6/A22/IN2/TTG2/TTG10

132 P02_7/A23/IN3/TTG3/TTG11

133 | PO3_O0/ALE/IN4/TTG4/TTG12/TOTO_R

134 | PO3_1/RDX/INS/TTG5/TTG13/TOT2_R

135 | P03_2/WRLX/INT10_R/RX2

136 P03_3/WRHX/TX2

137 P03_4/HRQ/OUT4

138 P03_5/HAKX/OUTS

139 P03_6/RDY/OUT6

140 | PO03_7/CLK/OUT7

141 P11_4/OUT6_R/A0

142 P11_4/OUT6_R/A0

143 | P11_6/IN4_R/A2

144 | VCC MCUVvCC
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The SK-16FX-144PMC-USB 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-144PMC-USB

Additionally you can order the latest ,,Fujitsu MICROS DVD*

Includes documentation & software for all Fujitsu microcontrollers
Please contact your local distributor

Please check our dedicated microcontroller website

http://mcu.emea.fujitsu.com

for updates of the Flash programmer tool, utilities and examples
for data sheets, hardware manuals, application notes, etc.
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O’) Installation of the USB-driver

Connect the SK-16FX-144PMC-USB to your PC’s USB port

Windows will ‘Found New Hardware: SK-16FX-144PMC-USB’ and
the Hardware Wizard should start automatically

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

Found New Hardware Wizard

‘Welcome to the Found New
Hardware Wizard

Windows vall seanch for cunent and updabed softveane by

coking an pour compuler, on b hardwaie nslellabion CD. o an
Fie Wirdoess Llpdale Wial s fenth poii peinisian]

:Ig S0 Qi Dy S DRl

This wizard helps pou install zoftware for:

SK-1BF-144PMC-USE V1.0

Car 'wWirdows correcd B0 Wirdoes: Updale o seaich [

I\'j_ If your hardware came with an installation CD
softvaang?

2= or Hoppy disk, nzert it now.

7 ‘ax, this tine only
£ Yasi_ piowd and Eaeiy bt | Gormadt a dewncs What do you want the wizard o do?
& o, pl ':It'l_lllﬂ

" |nztall the software automatically (Fecommended)
£ Anstall from a list or specific location [Advanced

Chick Mt ho cortinusg Click Mest bo continue.

| mess | Cenca < Back | New> |  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

Fourd few Hardware Wizard = Hardware Installation [

Please choose pour search and installation opbions.

L] E The zoftware wou are instaling far thiz hardware:
L]

5" Sy Tri Hhis Bl i B Ml e AleF FLUITSU Microcontroller Board [Sk-16F-144FMC-LSE]

Use the check boses below o bmil o expand the delauk sesich, which inchides local

LI SR e LS SHTSE LN SOIRICE I 1178 has not paszed Windows Logao kesting to serify ks compatibility

™ Seanch remavable media foppy, CO-ROM...| with "Windows <P, [Tell me why thiz testing 1= imparkart, |

W |rschude this igeation in the ssaich
[E-\UISE Diver 00

Continuing your installation of this software may impair
or destabilize the correct operation of your spstem
either immediately or in the future. Microsoft strongly
Dot vearch: vl et e o i el recommends that you stop thiz installation now and
contact the hardware vendor for software that has
passed Windows Logo testing.

Choose this option o select the devios dever from a sl 'Windows does not gusanies thal
the dirvest o chooes wal be the besh match lon pour hadmae,

LContinue Anpway |

cgock | BHer | Cencel |

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

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

Found New Hardware Wizard 1

Completing the Found New
Hardware Wizard

The wizard haz finished installing the software for:

FLLITSU Microcontraller Board
’3%‘} [SE-16F=-144PMC-USE]

Click Finish to close the wizard.

LCancel |
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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

Windows vall seanch for cunent and updabed softveane by
coking an pour compuler, on b hardwaie nslellabion CD. o an
Fie Wirdoess Llpdale Wial s fenth poii peinisian]

:Ig 0 QL¥ DY 3OV [!'!!3

Car 'wWirdows correcd B0 Wirdoes: Updale o seaich [
solhvanee?

7 e, thiz ime only

{7 Yas raowd and gveiy bite | cornest a dencs

& o, pl -':I s Dy

Chick Mt by cortinug

| mess | Cenca

Found few Hardware Wizard

This wizard heips you inetall soltwane foc

UsH Senal Foil

* ) i poum hardwase came with an installation CD
i oa Noppy deck, el il mow.

w'hat do oy wark e wead 1o do?

7 nstall the soltwans sbomaticall Fecommended]
& Anatal rom a ksl o gosahs locahon [Bdvancad)

Chick Mt by cortinug

ok | mets | Concnt

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

Fourd few Hardware Wizard = Hardware Installation [

Please choose pour search and installation opbions.

L] E The zoftware wou are instaling far thiz hardware:
L]

& Gamch Iot ihe best ditver in thess localions | FLUITSU Microcontroller Board [Sk-16F-144FMC-LSE]
Use the check boses below o bmil o espand the delauk sesich, which inchides local

LI SR e LS SHTSE LN SOIRICE I 1178 has not paszed Windows Logao kesting to serify ks compatibility

™ Seanch remavable media foppy, CO-ROM...| with "Windows <P, [Tell me why thiz testing 1= imparkart, |
W Incude this esion n the seaich: Continuing your installation of this zoftware may impair
|E T R ] :J By crmenm | or destabilize the correct operation of your spstem

either immediately or in the future. Microsoft strongly
recommends that you stop thiz installation now and

: THER e ot I - contact the hardware yvendor for software that has
moose s oplion fo 5 i ihe Cevios amver .} LA OVAZ GOEL mt-g.la-‘:nl:: I 1 1
the dirvest o chooes wal be the besh match lon pour hadmae, pe=sed Wimdowe | i desing.

™ Dot search | will choces the ditver b inskall

LContinue Anpway | TOF Inztalabion I

<ok | mew> | cCence |

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

Windows completes the installation
by copying some files

Found New Hardware Wizard 1

Completing the Found New
Hardware Wizard

The wizard haz finished installing the software for:

FLLITSU Microcontraller Board
’3%‘} [SE-16F=-144PMC-USE]

Click Finish to close the wizard.

LCancel |
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& Installation of the USB-driver

R X 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)
5, Device Manager =loj i

File Action  Aiew Help

el iz — AR |

- Floppy disk drives =]
FE& Hurnan Interface Devices

(-2 IDE ATAATAPT contrallers

G-z Keyboards

y Mice and other pointing devices

[ Manitars

FEEE Metwork adapters
B4 Parts (COM & LPT)
r;yi Communications Port (COML)
r;yi Comrurnications Port (COMZ)

-4 T

FE‘E' Sound, wideo and game contrallars

- ¢ System devices
- Universal Serial Bus controllers =

Ready!
The SK-16FX-144PMC-USB 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

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

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

"1 Note: If you want to use EUROScope please install and run it first and note down the
Host ID (MAC address) of your PC system. This ID is needed to be filled out in the
registration form to obtain a license key.
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The FLASH Programmer

MCU Flash programmer
Free of charge, no registration required
Windows based programming tool for all 16-bit Fujitsu microcontroller

Uses PC serial port COMx (incl. virtual COM port: USB-t0-RS232)
Start installation

S=iE
Target Microcontroller 9EF3IRRAN
Start Address DFooooH
Crystal Frequency |4MH2 _j ———————
End Address FFFFFFH
Hex Fil sk1bfx144pme_counter.mhx Cren
se e | =t Flash Memary Size | 088000H
-Command to COhkd
Option
Full OperationiD+E+B+F) Set Enviranment | Help |
Download Ergse Blank Check FEMC-I 6FX
(a0
Erocrenn & Sariny Bead & Compare Copny FU]ITSU
01,102
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& Tools and Software Examples

& B : SKwizard
=\ Free of charge terminal program
Start installation

Following examples are provided with SK-16FX-144PMC-USB:

sk16fx144pmc_adc_dvm

 Digital Voltage Meter based on the A/D-converter
sk16fx144pmc_can_uart_terminal

« Simple CAN example controlled by UART1
sk16fx144pmc_counter

* Counts from 0 to 99 on the 7-segment Display
sk16fx144pmc_template

« ,Empty’ project as base for user applications
sk16fx144pmc_uart

* UART example using UART1
sk16fx144pmc_usb_host

» USB Host example
96330-usb_bootloader

» USB Host Bootloader example

Note:
Do not connect other than EUROScope to UARTO (default: X5/USB).

All examples (except USB-Host examples) are prepared to be used with EUROScope and UARTO is
reserved for this debugger.
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Start the Fujitsu MCU Flash programmer
Select the target microcontroller (MB96F338R/U/Y)
Select the crystal frequency (4 MHz)

Choose the software example from the example ‘ABS‘-folder
(e.g. D:\Examples\sk16fx144pmc_counter-v10\ABS\sk16fx144pmc_counter.mhx)

- icrocontsoler with Flash Memory Programmer _Ioi X
' Target kicrocontroller WVBAEF 38R
otant Address CFooooH
# Crystal Frequency |4MH2 _j —
3 i 8 End Addrass FFFFFFH
\TS“' Heax Fil sk1 B 44pme_counter.mhx Oren o |
CFORAR = e e | =5 Flash Memary Size | 083000H
~Command ta COk1
Ciption
Eull Operation(D+E+B+F) Set Ervironment | Help l
Dawnload Erose Blank Eheck FZMC-I 6FX
o
Eragran & ey Eead & Compare Capy FU]ITSU
%01.L02
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Connect to the PC RS232 USB port

(see chapter Jumper settings)

RS232 or USB can be used 1 [
Select COM port (,Set Environment’)

Set jumper S1 to position ,Prog‘
Press ,Reset!

I

s
> @ EEES o e

“
EDDEDQDDDDE o6

] 1 % § B SD‘ ] N '
Start ,Full operation . 1
S1: Mode selection ; *j "o @
Prog: Set switch to position ,Prog’ o EUIH;SU
in order to select the program-mode | I -

%Microcontroller with Flash Memory Programmer ) o ] A

Target Microcontroller
Start Address DFO000H

End Address FFFFFFH
Hex Fil sk16fx1 4dpme_counter.mbx Open
Exrie | _|—Fj Flash Memary Size | 088000H

- Command to COkI

Keybutton ,RESET*

Crystal Freqguency |4MHZ j

Option

Eull Operation(D+E+B+F) Set Enviranment

Help
@ It ended normally completely

Blank Check | F°MC-16FX

Download | Ergse

- ANEEEEENENENEEREEEENNNENNNEEEEEEN

Y01.L02 |
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Close the MCU Flash programmer USB port
Set jumper S1 to position ,RUN*
Press ,Reset’

IS
I

X
EDDEDQDDDDE

17

. s E
S1: Mode selection el : :
id E 0 -
Run: Set switch to position ,RUN* J e S
in order to select the RUN-mode EUIH;SU

sy -

%Microcontroller with Flash Memory Programmer

Target Microcontroller

Keybutton ,RESET*

o

Start Address DFO000H
Crystal Freqguency |4MHZ L‘
End Address FFFFFFH
i k1hfe1 44 ter.mh:
Rt |S RITE SRR ﬂ' Flash Memory Size | 088000H
- Command to COkI
o Close the Flash
r rammer
Eull Operation(D+E+B+F) | { Set Environment | Help | ose t e as p og a e
Download | Ergse i Blank Check | FzMC-IfiFX
s 0)
Brograrm & ety | Bead & Campare | Copy | FU]ITSU
W01,L02
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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 sk16fx144pmc_template-v10’ to ‘my_application’

% ;' Softune' sk16fk144pmc_template-v10 ;JELI_i
J File  Edit iew Favorites Tools Help | J?
|. i
J O Back - _/J fr | ) search ' Folders x K’ | *
J Address 5 C.'LSDFtune'l,skl6Fx144pmc_template-v1lj LI
Folders X | | EaES
# ) Program Files _‘_I ‘E'LST
H ([ eemtrrE (OB
1 [C5) Copy of ski6fx144pme_template-v10 ;‘OPT
= [APrc
# 175) skl6fx144pme_can_uark_termingdv10 )sre
H [5) skl6fx144pme_counter-v10 jMBElQB 01_COML.sup
B 20 skigfx144pme_template-y10 I!lMBEl'.:JB 01_COMzZ.sup
) ags — = mez198-01_LAM. sup
5 LsT ,;ﬂMlega 01 LISE.sup
3 ofa &= options. dat
3 opT r;_1 readme, bxk
) Pre 5] Sirnul
) See < [ sk16Fx144pmc_template.pr]
= [25) ski6fx144prnc_uart-w10 5 ski 6Fx144pme_template s
# (& cletaFeiddnme arde dvm-w1n.zin i
17.5KE | My Computer ‘_é

|15 ohbjects (Disk free space: 54.0 GE)
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Enter ‘my_application’-folder
Rename ‘sk16fx144pmc_template.prj’ into ‘my_application.prj’
Rename ‘sk16fx144pmc_template.wsp’ into ‘my_application.wsp’
Edit ‘'my_application.prj’
rename ‘sk16fx144pmc_template’ -> ‘my_application’
Edit ‘my_application.wsp’
rename ‘sk16fx144pmc_ template’ -> ‘my_application’

!s sk16fx144pmc_template.prj - Motepad !& sk16f144pmc_template.wsp - Motepad

& =~ : . g B . g
f\-“ﬂ..s}}ll' File - Edit Format Wiew Help File Edit Format View Help
LST=LSTY, [CPUTYPE]
OPT=C0PT™, Cpuserise=007
[MEMEER-Debug] [PriFile]
FO=5 Count=1
F1=0m 1 ABS(sklﬁfx144pmc_Iemp1aIEizizi:) FILE-pE=kl16fx144pmc_template. prij
Fe=0 a 1 srch, asm ActivePri=sklefxld4dpmc_template. prj
F3=1 < 1 srcyMain. o
F3-1=- srcywh96338us.h [SubPrNyNGkleTxl44pme_template. prj
F4=1 ¢ 1 srchwectars. o Count=0
F4-1=- srcymb9ha338us.h
Fi=0 a 1 srcymh98338us. asm [Dehstate]
AUtoSave=1
Exec=0
AUtoLoad=1
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= SOFTUNE Workbench
File Edit Y“iew Projectk Debug Setup Window Help

o Ctrl+0 J—l—lrh I_ﬂl__l_.. 2=l

Dpen...
s et =16 | AA A2 A2 22 A2
Dpen '"'"'I'IH::EI:IEIEE- o ‘

Clpse Warkspace

L

Open Workspace

SAYE, ., i

Look, in: I £ my_application
Save As..,

Save ol ey _application. wsp

Brimt. ..

Fecent Text File 3
Fecent \Waorkspace File k

Exit

File name: — |my_application.wsp Upen

Filez of bype: I‘W’Drkspace Filef*.wsp) j Cancel
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Write your application code
Start.asm : Startup code
Vectors.c : Vector table
Main.c : Your application

= SOFTUNE Workbench - skiefx_my_application - [Main.c]
| Ele Edt %ew Project Debug Setup  Window Help

| =R |a|mlm!lTF'!J!| uil?}lul{'illql_l |@|@i

E wWorkspace'sk1efx_my appll
E Eﬁsklﬁm . my_appli :i ﬂlnclude mh963ﬂﬂ h

15[/ *
16| = Dummy main({) function. It calls the initialization of the interrupt
17| = table, sets the interrupt level mask {ILH) to allow all interrupts
18| = (ILH=7}), and enables interrupts globally.
19| =
28| =F

W ‘ -7 Inchude Files 71

15\ | (-8 Dependencies 22 |void main{void)

F\“\. AT [ -8 Detug 234
2n InitIrgLevels();
25 _set_i1(?); /* allow all levels *f
26 __EI{}; /% globally enable interrupts =/
27
28| /7 initialize I/f0-ports
20
38 PDROA = Bxff;
31 DDREA = Bxff; // Set Port@8 as output (7Segment Display)
32 Fen
33| PDRO7 = B8x88;
34| DDRB7 = Bxfc; /7 PB7_B: SW2(INTB@) FPB7_1: SU3(INT1)
35| PIER®7 = 8x83;
36
37 FDRBE = ax@a;

M 2l 4 ool
T T | —= —
LSRC) Feie | [ |

Al e I‘c‘

[ [MBIEF34EHS [ [ o
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Compile and build your project
Generates the MHX-file, which can be programmed to the Flash

Build

#= SOFTUNE Workbench - sk16fx_my_application - [Main.c] 10
"1 Bl Edit Wiew Project Debug Setup  window Help x
DiS(E] &[] ol &=l mm ] B 20
E}E Warkspace'sk16Fx_my_a = [ L s L L 1 1 1 1 ti
- ski16fx_my_applit 13 |#include "mb96388.h
. : 14
E-3 Source Files 15| %
P % 16| = Dummy main{) function. It calls the ipitialization of the interrupt
MbSE300. ast 17| *= table, sets the interrupt level mask {ILM) to allow all interrupts
0 readme.bxt 18| * (ILM=7}, and enables interrupts globally.
B Start.asm 19| =
vectors.c 28| =/
e {77 Include Files __I:J _lll
1| ] 3
FURTSY. o — T L=
N v\ S I R B zi15 I_
| i g Ti“N!‘"zl'vl"E|
(Nuw building...
Coggfguration: sk16fx_my_application.prj - Debug————
St
Main.c
wectors.c
Mb36300.asm
Mow linking...
CASoftunelsample\Smpl16416F>\SK-16F%-100PMClsk16f<_my_application-+1044BS5\sk16f<_my_application.abs
Mow starting load module converter...
CASoftunelsample\Smpl1 641 6F>\SK-16F%-100PMCisk16f<_my_application-10WABS\sk16f<_my_application.mhx
Mo Error.
[MB=EF34aHs: [ [y b
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Gongratulations.,

You have finished your first project

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

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

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

EUROScope 2.1 2007-10-02 x| |
Choose architectures and toolsets ;
Select at least one architecture > EU FOS

frnbeiddsd Sgsiers Gk

Chooze the architectures and toolzets for which pou want to inztall EUR0S cope 2.1:

[ 2rRM7/4 -
O Alera Nios Il
[ Freescals G8HC1Z2

F\-“\TS\| ] l

& Fuiitsu 16014 / F1EFX
O Infineon C16x

O Infinean TriCore

O Infinean $C16x

O Intel 1432 LI

< Back Mest » Cancel
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EUROScope lite 16FX
Installation

License for ,,EUROScope lite 16FX“
Run EUROScope.exe
» Copy Host ID (MAC address) of your PC system
* Request Lite key at
https://mcu.emea.fujitsu.com/cusreg/htm/cusreg_form.htm
* Receive license key file from company EUROS by email

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

s

5
A
T

Mo ¥alid license key found | X|
Mo walid EUR0Scope license key could be found ar your key haz expired.
Full version EURDScope

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

Far a time limited evaluation key, please press this button

Fujitzu EURDS cope Lite

Host ID of
your PC
system

To obtain EUROScope Lite key, press the button below bo contact
corezponding registration server

( Regquest EUROScope Lite key - European countries )
S ——

Please press thiz button

—

Request ELROS cope Lite key - other countries
Flease press this button

Ag an altermative, you may alzo contact us at
<register@euros-embedded, com:
ur name, company. address and the calculated HostiD:
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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 Fwﬂmnunnn e -
. . g . for FUJITSU n‘llumunntrullars -
or project modifications =

Use Softune Workbench ES O FT';U ) 5_‘

Setup the Background Debugging area

« See Start.asm (v1.34), chapter 4.18 (Enable Background Debugging
Mode) and chapter 5.9 (Debug Address Specification)

— See always the latest ‘sk16fx144pmc_template’ example
Build 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 16FXB0ootROM (RS232)

Configure Target Connection @ () euros-
« Choose the COM port of the Debug-UART s
(Default: UARTO routed to X5/USB) preferences View Widow 2
« Choose the baudrate used in ==t
the Debug Address Specification -

of the Start.asm file (Default: 115200) User Tooks...
« Choose ,asynchronous o

Load Configuratian, ..

communication“ and ,Int/Ext O
VeCtOF mOd e“ ) Save Configuration as...

Recent Configurations

Configure Bookloader, ..

Configure Target,.,

* %% Select Target Connection, STR+T
* -' Configure Target Conneckion. .
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EUROScope lite 16FX
Load ABS file

. .
Load the abs flle Of your prOJeCt JJjIBK Target Communication Tools Preferences  Wiew

File / Open Application ... F [ 0p=n Applcation. .
LB ﬁ Cpen Application and Download, ., STHGED

E

E.g.: <drive>:\Examples\sk16fx144pmc_counter-v10\ABS\sk16fx144pmc_counter.abs

Projects may be compiled on another PC or folder structure
than the debug PC
Adjust the source path ©® | preferences Yiew Window 2
- Click New (Insert) @ Oy gl

Toolbars. ..

* Browse to source folder ® Shortouts...

* E.g.: <drive>:\Examples\sk16fx144pmc_counter-v10\Src User Tools. ..

@ Fanks...

Source File Dptions ] N | i Load Configueatiarn, ..
— Search Paths

Save Configuration

iSearch paths for source files

............. Save Configuration as...

Recent Configurations

Configure Bookloader. ..

Configure Target...

—Path substitution

replace | L %% Select Target Connection. .. STRG+T
: Corfigure Target Connection, ..

vith |
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EUROScope lite 16FX

Start communication (Communication -> Open)
Press reset button

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

B ol
e
LR wwa

_JFle Target Communication Taols Preferences Yiew iindow 7

SEaE& BT |0ad 0w cFB|e 12345067 009
ode: DXFEDIES (maini: main + 0x30) - x] /% THIS SAMPLE CODE 15 FROVIDED AS 15 AND I3 SUBJECT TO ALTERATIONS. FUJITSU =/ | |[Registers unknown register - x|
FEOODE HOVL &, £4240 =] /% MICROELECTRONICS ACCEPTS NO RESPONSIBILITY OR LIABILITY FOR ANY ERRORS (R +/ 1240000 RL1-00000044 RL2=00000000
FEOOEZ CHPL A, #§00013880 = /% ELIGIBILITY FOR ANY FURPOSES. - OFE0D0D
FEOUET BLO $FEOODA i (C) Fujitsu Microelectronics Europe GubH * RW0-0000 FU1-0lzA EWZ-0044 RUI-0000
A28 FU4=0000 EUS=0000 EW=0000 FU7=DOFE
- G FEOGES T THE £0000 HAIN. C
iy  descriprion 0 B2=00 R3=00 R4=00 RS=00
O0ED EBRA SFEOOCS - Gee FEADME.TXT for project description and disclaimer. 0
la=00013880 AH=0001 AL=3880
#31 b =
PC-FEODES $5P=004540 U3P=004546
FEOOEF RETP

PR=4z DTE=00 ADE=00

REECoNamnswnao®®R4@arun =

428 #include "EbOE346rw.n” Pg-EOE4 ILM=7 RP-0D CCR-E4
Initlrqlevels: -] 5-1 T-0 We0 Z=1 V=0 C=0
FEQDFD LINE  #502 volatile unsigned long cnt
431
vaid wainivoid)
Calltack e sy ([Wiernory s 022 (VB3E34eR N _poriz) ~x|
S TS e | o In1tirqi?¥715(): - ttow a1 tenen . 000000 F¥00 FFFE FFFE FFEF -
- _set 1(7); allow all levels 000005 FFFF GOFF 0000 0000
L main+ 0630 main FEOCES B _ELjj: /% globally enable interrupts */ 000010 D000 Q00O 000D 000D
end STARTUR FEOOB? 000015 0000 000D 0000 000D
PDROD = 0x00; /% switch off all leds %/ 000020 O0E3 4080 0015 4080
O rce P4 - DDROD = OXFF: /% set parallel port direction LegiSTED @ QuEpUL *F 000023 00C 0000 0000 AO0C
I ‘ ks
=i while(l
ROSabjects PN o [[Ersskaeint
EUROS not found 28 o foricnt = 0; cnt < 30000; cnti+); J¥ waic ®f Breakpoint Module Address | Flags
( :O e S % counter... %/ ® nain+ 030 man FEOOES M
= )

)

window

| _I_I‘I |

Viariable [ vake Type [ storege
ont £ 80000 unsigned long 14240

ELROS OS trace
Ho Trace Butfer found

S d ’( meline TSR e SR TN E Sl |
(4 € | =] = | 5 3 [\ Local J @iobal ), Watch [ thi
Stopped by Breakpoint [in31, calz FRMC16L STOPPED [ |CONMECTED
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EUROScope lite 16FX
Start Debugging

Initialize target and run until main function

=

Use menu bar for debugging

Set breakpoint

address

\

1| <+—
il

MENENAR

Single Step -
(Over Step IN

Step out

functions)
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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 breakpoin

» 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 disappear:
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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

ARl EDRF !'= 0)

ch = FDEL;
if ((9SR1 & OxEOD) !'= 0}
\m - -
Active breakpoint
- — Deactivated
Lines between points indicate a breakpoint

group of breakable lines
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EUROScope lite 16FX
Processor Status

Processor window provides most important registers

All processor flags are shown individually

All values can be changed

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

|Register: unknown register P |

LO=0lCCon00  RL1=00F50004 RLZ=000Z20000
Li=00Fgonoo

wa=0000  RIM1=01CC RW=0004 ERWE3=00F3
Wd=0000 RIT5=0002 RWe=0000 ERW7=00F3

O=00 Rl1=00 Rz=0Z R3=00 ER4=00 R5=00
6=Fg R7Y=00

a=00ca00a6 AH=0086 AL=0066

PC=FS0le2 3553P=00Z53E TU3P=00zZ544

IDPE=2z2 DTE=00 A4ADE=00

PA=E0ES ILM=7 RP=00 CCR=ES

I=1 %=1 T=0 N=0 Z=1 ¥W¥=0 (=1 -TER=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

1 E
Yariable b ndule | Address .
...... I:I‘I”.:._IIII‘I:II e g

chitd g'" char Ox2245 mair { 02245 1 byte

chkdir EI char Ox2244 mair { 02244 1 byte

delay 40744 ¢ unsigned long ¢ 0x2240 mair : (w2240 4 byte
Local ,}-.. i5lobal _.}-..Watth lr'-r.. this !
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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

|I"-'1emn:-r1,r: Ox2 [MEIEZ4ER W pdr02) - x |
aQooooo  FFOO FFFF FFFF FFFF ........ -

000005 FFFF OOFF 0000 0000 ........
000010 0000 0000 0000 0000 . .......
0000LE 0000 0000 0000 0000 .vue....

ooQozo  O08C 4080 0O0CO 4080 .. .0@...[

P e A T P e | P P e e} Pl W e |

Address _

|oxaz40] -

| QI I Cancel
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EUROScope lite 16FX
Changing/Adding Source Window

New source module window
Go in window tab area and right-button click
Choose ,New Source window"
Change source window
Get menu by right-mouse-button-click in the source window
Choose ,Show Module..." shom B
Browse to Module File W

Sek Breakpaink
s . Remove Breakpoink
oo 4 (‘\ Feun unkil Cursor \
55
H?I I Set PC ko Cursar
select Modu e
x it Find... [ Module [ Path
Mew Breakpoint window — B
I T 7] e Callsback wind — v Follow PC Bl e
ype B -Alstack wWindow — v Display Linenumt vestars
Mew Code window

Mew ELR @ Eahjects window
Mew ELR@SErace windaw
Met Eunction Browser window
e Memoryy window
Mew Reqgister window
,,'ﬁ_‘ Mew SER window |
r-Jen.--.n Source window I Il | _
@ Mews Terminal window ¥ Shaw only fles with source _ Cencel

F.. e -

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



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 zecunity

Mair: Flash UNLOCKED

Satelite: Flagh UMNLOCKED [Inlock
/’
Sat. key: | |

CAUTION: The FULL £ZERO key hides the ROMAFlazh from

any analyzsis. Since the ROM Flash cannat be released with

zecret kep, FUJITSU canno analpze contents in caze of
failure.

_—1 Flash security unlock keys

Wain key: |

— BDM configuration

v EDM éctivation marker

—BDM configuration marker

cs: JUSARTA =] Mode: [Bsynchior BDM Activation

u
v Autornatic start [u::n = ene.lbled]. \\\
[ Euternal breakpoint configuration [_\/] U se E U RO SCO pe CcO nfl g u ratl on

[ Keep RC-Clock

I~ Caiibrate USART baud rate [ ] Use MHX f||e Conﬁguration

"Debug baud rate

Clock: |4 'I Baud: I'I'IEEDEI vl

v USART Scan deactivation marker
[” FEW&M [checked = (DFO020°H] 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 E

(BT Flash 0 O0DFO000N .. 01037FFFh 2336 KB MBIEF348H854 internal flash Eraze |

Sectors |Flash O Sector 23 OOFSR000R . DOFS7FFFR 64 KB | ¥ 4l sectors
Flash 0 Sectar 30 DOFSS000N . OOFA7FFFh 64 KE
Flash 0 Sectar 31 DOFAS000K . OOFE7FFFh 64 KB
Flash 0 Sectar 32 DOFEG000K . OOFC7FFFh 64 KB .
Flash 0 Sector 33 OOFC2000h . OOFD7FFFh 64 KB Browse to MHX file

Flazh 0 Sector 34 DOFDB000K .. OOFE¥FFFR - B4 KB |
Flazh 0 Sector 35 OOFEZ000L . OOFFFFFFH B4 EB

-

File IE:"J'-.-k-"u:urk"-._u:ustu:umers'xEustu:umer_F'ru:uI:ulems'xEL|HDS'&HMS_MEH"-.&ESH'I BF+-963 l_

[T Use thiz baze address: IDHEI [T Auto load when programmed

Fill gaps up to ID byptes with OxFF

AN

Status | .
Flash programming
Progress | T ]
Info |9 zectionz from OxDFO000 ta 0xFFFFDE -
1: OxDFO000.. 0x0FO00
2 OxDFO01C. . OxDFO01F

3: OxDFO030.. 0=0F 0037

4: 0:DF0040..0<DFO04E LI Daone |
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EUROScope lite 16FX
Prospect

All SK-16FX-144PMC-USB examples* are configured as follows:
UARTO for debugging
UART1 may be used by the application
Asynchronous communication
115200 bit/s
Autorun after reset
No breakpoint predefinition

For more details of ,,EUROScope lite 16FX*

please refer to application note
mcu-an-300235-e-16fx_using EUROScope

and take care of the following customer information
Customer Information EUROScope

(*) except USB Host examples

All Rights Reserved.© Fujitsu Limited
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=73 USB Library from |||€SY(()|~|

Thesycon® Systemsoftvare & Consulting Gmil

The MB96F 338U microcontroller offers USB-Host/-Function
that is supported by SK-16FX-144PMC-USB

USB-MiniHost (Type-A connector)
USB-Function (Type-B connector)

The company _ [ HESY(ON provides two free-of-charge libraries
implemented in C and provided as source code

FUFA - Fujitsu USB Firmware API for USB function
FUMA - Fujitsu USB Minihost API for USB minihost

http://www.thesycon.de

Function Host
I_ L _ _ |_ L _ ]
5 o 3 oy
waras QOO0 - 20 00O0OD Lo EEED —"J'.m-.-.n ooonon
@ By oy B FH 2 -y e E'&'} rr > :
Func : c0000® 3EREE Host ER TS
unction g os z
s mt =
dumper LG ol
Setting piEE oa e Setting P38 E oy 5

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

All Rights Reserved.© Fujitsu Limited


http://www.thesycon.de/

& =({Z3USB Library from [1€SYCON

Thesycon® Systemsoftvare & Consulting Gmil

Access to a Memory Stick is shown by a demo example
sk16fx144pmc_usb_host
incl. FUMA library

incl. FAT16 file system from Elm Chan
http://elm-chan.org/fsw/ff/00index e.html

Set USB-Host jumpers

Download the example

sk16fx144pmc_usb_host.mhx
Connect UARTO to your PC =10l

File Settings Mode Help

Start your terminal program |= 8 OB/ O El| PenTemnad »  COM3 - 115200 Baud -| (0@
W|th 1 15_200 BaUd, 8N1 Fujit=u MHicroelectronics GnbH - USB-Host HMa=ss Storage Demo. ﬂ
e g SKWIZard USE Library initialized. Please connect USBE-Stichk.

Connect your Memory Stick MALN HENU
Press Reset

0. Format USE-Stick
1. Fead

2. CreateslUrite

3. . Delete<Renans

4, Dirlist

5. . Di=sk Space

3

. EXIT

For detailes please see the  -=-;—--=mmoceooooooooooeee-

readme.txt of the example T
or the Application note .
a0l o

|Connected [ | FUtrsy 4

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



http://elm-chan.org/fsw/ff/00index_e.html

O’) USB (VID / PID) FUﬁTSU

po you need an USB VID / PIp »

CERTIFIED

If you need an USB VID / PID for development and prototyping
then please contact FUJITSU in order to get your sublicense:

Contact: micro info@fme.fujitsu.com
Subject: “USB VID / PID sublicense”

In order to get your proper VID /PID please contact USB.org

http://www.usb.orqg
http://www.usb.org/developers/vendor/
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In order to learn more about Fujitsu’s microcontrollers

Visit our microcontroller website

e http://mcu.emea.fujitsu.com
— http://mcu.emea.fujitsu.com/mcu product/detail/MB96F338UWAPMC.htm

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

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

Contact your local distributor ...

for individual support
to register for our monthly 16FX seminar

to order the latest ‘Fujitsu Micros DVD’ containing all information
regarding Fujitsu’s 8-bit, 16-bit, and 32-bit microcontrollers
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High-end evaluation board
SK-96330-144PMC-GDC
SK-96330-144PMC

Hardware emulator
MB2198-01 + MB2198-500
Emulation chip MB96V300B
Probe header MB2198-506-E for LQFP package M08
» Socket NQPACK144SD-ND, HQPACK144SD

Programmer
Conitec GALEP-4, GALEP-5

Operating systems
ProOSEK®, EUROS, RTA-OSEK, embOS, 0osCAN, FreeRTOS
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SK-96330-144PMC-GDC
Evaluation board for MB96330 Series
Access to all on-chip peripherals
Ext. Bus Interface (e.g. for Fujitsu Graphic Controller Boards)
USB-Host/-Function connectors
2x UART/LIN
2x CAN
8x ‘User’-LEDs
o5x ‘User’-Buttons
Connector for LC-Display
8 MB Flash
2 MB SRAM

SK-96330-144PMC

without external memory
without GDC interface

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



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

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



Hardware Emulator

¥ Emulation chip MB96V300B
® Superset supports all features of 16FX

¥ Probe header
® MB2198-506-E for LQFP package M08

W Socket for LQFP package M08
® NQPACK144SD-ND, HQPACK144SD
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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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ProOSEK®
Real-time operating system, OSEK/VDX
www.elektrobit.com

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

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

embOS
Small memory footprint for single-chip applications incl. PC viewer
www.segger.com

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

FreeRTOS

Free and open source mini Real Time Scheduler
www.FreeRTOS.org
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& Contacts - Distribution

European distributors

ATeG - Anatec AG www.anatec.ch

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

ATeG - Ineltek GmbH www.ineltek.com

EBV Elektronik GmbH www.ebv.com

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

Melchioni Electronica SpA www.melchioni.it

PN Electronics www.pne.fr

Rutronik www.rutronik.com

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

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

France

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

Italy

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

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

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

World Wide Web
http://emea.fujitsu.com/microelectronics
http://mcu.emea.fujitsu.com
Contact: micro info@fme.fujitsu.com
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Giltig fur EU-Lander:

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

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

Valid for European Union Countries:

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

For disposal please send the device to the following address:

Fujitsu Microelectronics Europe GmbH
Warehouse/Disposal
MonzastralRe 4a
D-63225 Langen
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CD Contents

® Software

¥ Documents

Softune Workbench @
EUROScope lite 16FX
MCU Flash programmer
SKwizard

Thesycon USB driver

Schematic ‘SK-16FX-144PMC-USB’
Data sheet MB96330 Series
Hardware manual 16FX Family
AppNote “16FX Hardware Setup’
AppNote ‘“16FX Getting Started’
Customer Information 16FX
EUROScope Reference Manual
Customer Information EUROScope
AppNote ,.EUROScope’

sk16fx144pmc

W Software Examples

adc dvm

sk16fx144pmc

can uart terminal

sk16fx144pmc

counter

sk16fx144pmc

template

sk16fx144pmc

uart

sk16fx144pmc

usb host

96330-usb bootloader

AppNote ‘USB Mini-Host Mass Storage Class’
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