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Warranty and Disclaimer

=The use of the deliverables (deliverables shall include, but not limited to, software, application examples, hardware, target boards, evaluation boards, starter kits, schematics, engineering samples of IC’s
etc.) is subject to the terms and conditions of Spansion LLC and its affiliates (“SPANSION") as set out below and in (i) the terms and conditions of the License Agreement and/or the Sale and Purchase
Agreement and/or any other agreement under which deliverables have been delivered, (ii) the technical descriptions and (ii) all accompanying written materials.

=1. Please note that the deliverables are intended for and must only be used for test applications in an evaluation laboratory environment.

=2. The software deliverables are provided on an as-is basis without charge and are subject to alterations. It is the user’s obligation to fully test the software in its environment and to ensure proper
functionality, qualification and compliance with component specifications.

=3. Regarding hardware deliverables, the following limited warranty shall apply:

=Except as otherwise provided in the following paragraphs, for a period of one (1) year from date of shipment to customer (“Warranty Period”), SPANSION warrants the hardware deliverables (i) are free of
defects in material and workmanship, and (ii) conform to SPANSION applicable data sheet specifications (available at www.spansion.com or upon request).

=This warranty does not extend beyond the first purchaser of the deliverables. The liability of SPANSION under this warranty is limited, at SPANSION’s option, solely to repair the deliverable, to send
replacement deliverable, or to make an appropriate credit adjustment or refund in an amount not to exceed the original purchase price actually paid for the deliverable returned to SPANSION. SPANSION’S
warranty obligations are conditioned upon the following: (a) SPANSION is promptly notified in writing by customer during the applicable warranty period of any defect or nonconformance in the deliverable,
(b) customer obtains authorization from SPANSION to return the defective deliverable, (c) the defective deliverable is returned to SPANSION in accordance with SPANSION’S shipping instructions set forth
below, and (d) SPANSION'S examination of such deliverable discloses to its satisfaction that any defect or nonconformance actually existed and was not caused by improper use or operation outside of the
data sheet specifications for the deliverable, abuse, negligence, improper installation, accident, loss or damage in transit, or unauthorized repair or alteration by a person other than SPANSION. Customer
shall ship such defective deliverable to SPANSION via SPANSION’S carrier, collect. Risk of loss will transfer to SPANSION when the defective deliverable is provided to SPANSION'S carrier. If customer
fails to adhere to these warranty returns guidelines, customer shall assume all risk of loss and shall pay for all freight to SPANSION'’S specified location. This warranty shall not apply to any deliverables
that have been repaired or altered, except those which have been repaired or altered by SPANSION. The aforementioned provisions do not extend the original warranty period of any deliverable that has
either been repaired or replaced by Seller.

*THESE WARRANTIES ARE IN LIEU OF ALL OTHER WARRANTIES, EXPRESSED, IMPLIED OR STATUTORY, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE, NONINFRINGEMENT, AND ANY WARRANTY OTHERWISE ARISING OUT OF ANY PROPOSAL, SPECIFICATION OR SAMPLE.
SPANSION NEITHER ASSUMES NOR AUTHORIZES ANY OTHER PERSON TO ASSUME FOR IT ANY OTHER LIABILITIES. THE FOREGOING CONSTITUTES CUSTOMER’'S SOLE AND
EXCLUSIVE REMEDY FOR THE FURNISHING OF DEFECTIVE OR NONCONFORMING DELIVERABLES.

=4. The following limitation of liability shall apply for all deliverables

*EXCEPT FOR DAMAGES FOR BODILY INJURY OR DEATH, SPANSION SHALL NOT BE LIABLE FOR ANY INDIRECT, INCIDENTAL, SPECIAL, RELIANCE, OR CONSEQUENTIAL DAMAGES,
RELIANCE DAMAGES, AND/OR PUNITIVE, OR EXEMPLARY DAMAGES, WHETHER ANY SUCH DAMAGES ARE BASED ON CONTRACT, TORT OR ANY OTHER LEGAL THEORY, AND WHETHER
OR NOT SPANSION HAS BEEN INFORMED OF THE POSSIBILITY OF SUCH DAMAGES, AND NOTWITHSTANDING ANY FAILURE OF ESSENTIAL PURPOSE OF ANY LIMITED REMEDY.

*REGARDLESS OF THE BASIS ON WHICH CUSTOMER IS ENTITLED TO CLAIM DAMAGES FROM SPANSION (INCLUDING FUNDAMENTAL BREACH, NEGLIGENCE, MISREPRESENTATION, OR
OTHER CONTRACT OR TORT CLAIM), SPANSION ENTIRE LIABILITY IN ANY CALENDAR YEAR, REGARDLESS OF THE NUMBER OF CLAIMS, SHALL NOT EXCEED FIFTY PERCENT (50%) OF
THE TOTAL AMOUNT PAID BY CUSTOMER TO SPANSION FOR THE DELIVERABLES SOLD IN SUCH CALENDAR YEAR.

=5. Should one of the above stipulations be or become invalid and/or unenforceable, the remaining stipulations shall stay in full effect.

=6. The contents of this document are subject to change by SPANSION without a prior notice, thus contact SPANSION about the latest one.
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=This board and its deliverables must only be used for test applications in an evaluation laboratory environment. SPANSION®
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Information about this PDF document

= For your convenience this user guide includes external links that
simplify installing of drivers, software utilities, and quick jumps to
documentation.

= Some PDF viewer do not allow access to external content by links
because of security reasons.

= A viewer called “PDF XChange” is provided in the software package
of this starter kit. It's use is free of charge and no additional
installation is required.

= Launching “start.bat” opens this user guide in the PDF XChange
viewer.

= Please ensure you have copied the complete software package
related to this starter kit in order to use and run the links and
examples given on the next pages.

= Please contact the Spansion Support in case of any question.  ~.
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Overview

= |ntroduction

About the SK-FM3-80PMC-MB9BF524M

SK-FM3-80PMC-MB9BF524M content

SK-FM3-80PMC-9BF524M-JL content

Test it

The Hardware

The Software

= Try yourself

= Workshops, Contacts & More

Software examples

Program download

IAR-Embedded Workbench

KEIL pVision

Solutions

® Additional documents

Schematic
Factsheet

Data sheet MB9B520M Series

Peripheral Manual and Errata

Peripheral Manual (Timer Part) and Errata

Peripheral Manual (Analog Part) and Errata

Peripheral Manual (Communication Part) and Errata

Cortex M3 Technical Reference Manual

Flash Programming Manual

Please visit www.spansion.com to find latest releases
of the above mentioned documents.

N
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The SK-FM3-80PMC-MB9BF524M is available in two versions:

* The SK-FM3-80PMC-MB9BF524M includes a low-cost evaluation board
based on the Spansion FM3 microcontroller MB9B520M Series

= SK-FM3-80PMC-9BF524M-JL includes a low-cost evaluation board
based on the Spansion FM3 microcontroller MB9B520M Series and the
JTAG adapter J-Link

= The MB9B520M Series includes the following features:
— Up to 288 KByte Dual Operation Flash Memory
— Up to 64 KByte RAM
— Up to 2 CAN controller 2.0A/B
— Up to 8 LIN-USART-I2C interfaces
— USB-Host/-Device interface
— Timers (ICUs, OCUs, PPGs, others)
— Two 12 Bit ADCs, up to 26 channels
— External interrupts /N
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Features

= Features of the SK-FM3-80PMC-MB9BF524M board:

— Microcontroller MBO9BF524M

- 1x UART-Transceiver (SUB-D9 connector)

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

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

— 1x USB-Device (Type-B connector)

— 2x LED-Display (7-Segment)

- 2x ‘User’-button

- 1x ‘Reset’-button, ‘Reset’-LED

- JTAG-Interface on a 20 pin-header

— FMtouch connector interface for software touch solutions

— TSC-Interface to connect for example the Spansion SK-TSC-1127S-SB

— All 80 pins routed to pin-header

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

- Power supply via USB (UART'B’), USB-Device, JTAG or external with a 8V to 12V power
connector /N
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SK-FM3-80PMC-MB9BF524M content

= The SK-FM3-80PMC-MB9BF524M contains
- SK-FM3-80PMC-MB9BF524M evaluation board with MBO9BF524M
— USB cable

— DVD: Documentation, USB driver, Software examples, Programmer

DVD Additional information
%
]
A B
ESD-foam ESD-box SK-FM3-80PMC-MB9BF524M USB cable
S
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SK-FM3-80PMC-9BF524M-JL content

* The SK-FM3-80PMC-9BF524M-JL contains
— SK-FM3-80PMC-MB9BF524M evaluation board with MB9BF524M
— USB cable
— DVD: Documentation, USB driver, Software examples, Programmer

— Segger J-Link JTAG adapter incl. USB cable
Box Note Segger J-Link JTAG adapter USB cable

N e

DVD Additional information
: I
LI I A B
ESD-foam ESD-box SK-FM3-80PMC-MB9BF524M USB cable N
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= The microcontroller on the SK-FM3-80PMC-MB9BF524M is already
preprogrammed with a simple application.

— Connect the SK-FM3-80PMC-MB9BF524M via USB (X5) with the PC
- Install the USB driver from the DVD

- Press the ,Reset’- Button
— The SK-FM3-80PMC-MB9BF524M will automatically start counting

— The count direction can be changed by pressing the key buttons

[ /T INTL [ [

I
N
SPANSION®
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= You finished successfully the first test

= Now you will get more details about the
SK-FM3-80PMC-MB9BF524M board

= You will learn more about
— The on-board features
— How to program the Flash

— How to start with IAR-Embedded-Workbench and KEIL pVision
/N
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The Hardware

= Main features
USB to

USB USB CAN UART A’ UART B Ext Power
Device Host I I ’ +8V...+12V
A O
7-Segment Display ) e 0
R B & ! : T ; LED
= = B I EAETIT T ey | ‘
P3E P39 psa P31 &5k o8 E; noE A2 ,Reset
P3D P53 e - ‘
. URAT RST:| E g . 2
P3F P3B P55 P30 N a0 0 s 'S
X3
P3C  pa3 P56 4 g P— D 20
SEG1 SEG2 ™9 wE = W RE IO e y
oL __ SEE2 = S
r‘la]ncln:k:: TR [ E = B’ E et
= T i €& Keybutton
R
E“E _ PROG g , eset
EL
Connector = D 0 DEan g
IQUI\GI_,D z :lmn
g . LED
= = Suz 43 l:l g /
= 13 JTAG i "“‘”f‘ 4
R25 R TGC 10 12 112 :Eﬁ l;l 2 20 D 03 20 Lo7 ~ ’ POWGF
X¥23b
21 Dg ! NI X HKUPD a0 i
emeffujtucom 3 5 ) B 4BoMG HBoBr B34

7

Keybutton

,NMIX/WKUPO

Port POF

Keybutton
JINT21 1

Port P4A

N
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The Hardware

= The jumpers

JP1: UART-Reset

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.

Some terminal-programs, e.g.
Spansion‘s Skwizard, allow to reset
the evaluation board by using the DTR-
Signal.

JP6: MDO seleCtion o

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

S1: Mode selection — =

PROG: Program-mode
RUN: Run-mode

JP4: UART RX select JP5: UART TX select
R-0: UARTO=UART'A" / U-4: UART4=UART'B‘ (USB) R-0: UARTO=UART'A* / U-4: UART4=UART'B* (USB)
R-3: UART3=UART'A" / U-0: UARTO=UART'B‘ (USB) R-3: UART3=UART'A* / U-0: UARTO=UART'B* (USB)

y

! P53-56
JRL4C3S P:E‘% 33F P30-32
P44

o

e
v s
Tk 8@

. 62

SEGL SEBI

50

nooo?

348
UsBIART prog

3
o

aa
-t

F00oooooo|

O

=
bl

NMI X LKL PO INT21_L

JP10: 5V / 3.3V

1-2: 5V supply is used
2-3: 3.3V supply is used

12

10 X230 [:::l
1 o N —
| GND  httpe//meuemes fuji

. |
JP9: MCU Vce J5: Power Supply
This jumper can be used

to measure the current 1-2: USB (UART ,B‘) supply  3-4: USB Device supply
consumption of the MCU 5-6: JLINK supply 7-8: External supply

= [1SK-FM3-BOPHC-MBIBF524M
02+ [15K-FM3-48PMC-MBIBF524K V1.0
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The Hardware

= The jumpers

JP25, JP45:

JP25

1-2: SIN3_2
2-3: SIN3_1

UART3_2/1

JP45

1-2: SOT3 2
2-3: SOT3_1

JP24:RTS/DTR

1-2: Flow control disabled
2-3: Flow control enabled

JP26: DCD

open: Flow control disabled
closed: Flow control enabled

JP17: Port8 (USB use)

1-2: USB in use
2-3: USB not in use
2-4: Use Port 8 as digital 1/0

\

JP67: USB Function
HCONX

Open: D+is not pulled up
Closed: HCONX controls Pullup of D+

/
JP2: Pullup resistor TSC
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et ock st o3 J
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El N EHL Rh3
k=] =
cla
énﬁ g a RESET |
o8 a
=E o i = 1
8 =]
=l =
=0 5| [ 'S ce X
=] = i —
gm:{lﬂ E 0z 2y B
™R UNo a1
& e ™
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9 "
[ NI X AKUPD INT21_1 gl i
[ [1SK-FHM3-BOPMC-MBYBFS24MH N
R23  R24 [18K-FM3-4BPHMC—MBSBFE24K V1.0 &

Open

JP3: Pullup resistor TSC
Open

\

JP16: USB prog
(for PROG-Mode S1)

Open: UART programming enabled
Closed: USB programming enabled

N
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The Hardware

= The jumpers(back)

JP20-JP23, JP27-JP30: SEG1

Closed: SEGla- SEG1DP active
\

mmmmm
sssss
sssss
:::::
sssss

JP31-JP38: SEG2 )
Closed: SEG2a- SEG2DP active

N
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The Hardware

= JP4, JP5 : UART selection

- UARTO and UART3 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), UART3 = Sub-D9 (X4) (default)
+ Setting of Jumper JP4 and JP5: U-0/ R-3

RS232 FSB‘
N (default)
] DD:‘;a.:EEH nnnnunxl

— UARTO = Sub-D9 (X4), UART3 = USB- connector (X5)
+ Setting of Jumper JP4 and JP5: U-3/ R-0

RS232 USB
x L7 1% P = I_ J "
g0 %IIEIELDPH 000 0o /N
%:Egéogmuﬁj EPK use T:': SPANS|0N.

—
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The Hardware

W Extension headers X20-X23

® Standard 0.1” / 2.54mm grid for use with prototype boards
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The Hardware

= The microcontroller pins

Board Pin Function MB9BF524M
Function

MCUVCC VCC 1
(SW-Touch_4 , Connector X15)/ P50/INTOO_O /AINO_2/SIN3_1/AN22 2
(TSC_7, Connector X10)/

UART3_1

(SW-Touch _3, Connector X15)/ INTO1_0/BINO_2/SOT3_1/AN23 3
(TSC _2, Connector X10) /

UART3_1

(SW-Touch_2, Connector X15)/ P52/INT02_0/ZINO_2/SCK3_1/AN24 4
(TSC _4, Connector X10)

SEG2g P53/SIN6_O/TIOAL1_2/INTO7_2 5
SEG2f P54/SOT6_0/TIOB1_2/INT18_1 6
SEG2e P55/SCK6_O0/ADTG_1/INT19_1 7
SEG2d P56/INT08_2 8
SEG2c P30/AINO_O/TIOBO_1/INT03_2/AN25 9
SEG2b P31/BINO_O/TIOB1_1/SCK6_1/INT04_2/AN26 10

N\
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The Hardware

= The microcontroller pins

Board Pin Function MB9BF524M
Function

SEG2a P32/ZINO_0O/TIOB2_1/SOT6_1/INTO5_2 11
SEGI1DP P33/INTO4_0/TIOB3_1/SIN6_1/ADTG_6 12
SEG1b P39/DTTIOX_O/INTO6_O0/ADTG_2 13
SEG1la P3A/RTO00_O/TIOAO_1/INTO7_0/SUBOUT_2/RTCCO_2 14
SEGlc P3B/RTO01_O/TIOA1_1 15
SEG1d P3C/RTO02_0 /TIOA2_1/INT18 2 16
SEGlg P3D/RTO03_0/TIOA3_1 17
SEG1f P3E/RTO04_0/TIOA4_1/INT19_2 18
SEGle P3F/RTO05_0/TIOA5_1 19
GND VSS 20

18

N\
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The Hardware

= The microcontroller pins

Board Pin Function MB9BF524M
Function
SEG2DP P44/TIOA4_0/INT10_0 21
P45/TIOA5_O/INT11 0 22
C-Pin c 23
GND VSS 24
MCUVCC VCC 25
(32.768KHz Crystal) P46/X0A 26
(32.768KHz Crystal) PA7IX1A 27
Key button- ,Reset’ INITX 28
UART3_2 (RXD) P48/INT14_1/SIN3_2 29
UART3_2 (TXD) P49/TIOBO_O/INT20_1/DA0_0/SOT3_2/AINO_1 30

N\
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The Hardware

= The microcontroller pins

Board Pin Function MB9BF524M
Function
Key button ,INT* P4A/TIOB1_0/INT21_1/DA1_0/SCK3 2/BINO_1 31
P4B/TIOB2_0/INT22_1/IGTRG_0/ZINO_1 32
PAC/TIOB3_0/SCK7_1/INT12_0/AIN1_2 33
P4D/TIOB4_0/SOT7_1/INT13_O/BIN1_2 34
P4E/TIOB5_0/INT06_2/SIN7_1/ZIN1 2 35
GND MD1/PEO 36
Mode-Switch ,S1' MDO 37
4MHz Crystal XO0/PE2 38
4MHz Crystal X1/PE3 39
GND VSS 40

N\
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The Hardware

= The microcontroller pins

Board Pin Function MB9BF524M
Function

MCUvVCC VCC 41
USB Switch Device/Host P10/ANOO 42
CAN RX P11/ANO1/SIN1_1/INT02_1/RX1_2/FRCKO_2/WKUP1 43
CAN TX P12/AN02/SOT1_1/TX1_2/IC00_2 44
GND AVSS 45
USB Power Enable ANO4/INT03_1/IC02_2/SINO_1 46
Current limitation enable P15/AN05/IC03_2/SOTO_1/INT14 0 47
(SW-Touch _9, Connector X15) P16/AN06/SCKO0_1/INT15_0 48
(SW-Touch _10, Connector X15) P17/ANO7/SIN2_2/INTO4_1 49
AVCC AVCC 50

N\
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The Hardware

= The microcontroller pins

Board Pin Function MB9BF524M
Function
AVRH AVRH 51
GND AVRL 52
(SW-Touch _12, Connector X15) P18/ANO8/SOT2_2 53
(SW-Touch _11, Connector X15) P19/AN09/SCK2_2 54
(SW-Touch _14, Connector X15) AN10/SIN4_1/INT05_1/1C00_1 55
(SW-Touch _15, Connector X15) P1B/AN11/SOT4_1/ICO1_1/INT20 2 56
(SW-Touch _13, Connector X15) SCKO_O/TIOA7_1/AN12 57
UARTO TX P22/SOTO0_O/TIOB7_1/ZIN1_1/AN13 58
UARTO RX P21/SINO_O/INT06_1/WKUP2/BIN1_1/AN14 59
P20/INTO5_0/CROUT_0/AIN1_1 60

N\
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The Hardware

= The microcontroller pins

Board Pin Function MB9BF524M
Function
(JTAG TRSTX, Connector X13) POO/TRSTX 61
(JTAG TCK, Connector X13) PO1/TCK/SWCLK 62
(JTAG TDI, Connector X13) P02/TDI 63
(JTAG TMS, Connector X13) P0O3/TMS/SWDIO 64
(JTAG TDO, Connector X13) P04/TDO/SWO 65
PO7/ADTG_0/INT23_1 66
(SW-Touch_8, Connector X15) POA/SIN4_O/INTO0_2/AN15 67
(SW-Touch_7,Connector X15) POB/SOT4_0/TIOB6_1/AN16/INT18_0 68
(SW-Touch_6, Connector X15) POC/SCK4_0/TIOA6_1/INT19_0/AN17 69
(TSC- TINT, Connector X10) POD/RTS4_0O/TIOA3_2/INT20_0 70

N\
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The Hardware

= The microcontroller pins

Board Pin Function MB9BF524M
Function

(TSC- GINT, Connector X10) POE/CTS4_0/TIOB3_2/INT21_0 71
NMIX/ WKUP POF/NMIX/SUBOUT_0/CROUT_1/RTCCO_0/WKUPO/AN18 72
(TSC- Reset, Connector X10) P63/INT03_0 73
(SW-Touch_5, Connector X15) P62/SCK5_0/ADTG_3/AN19 74
USB UHCONX P61/SOT5_0/TIOB2_2/UHCONX/DTTIOX_2/AN20 75
Mode Switch ,S1* P60/SIN5_0/TIOA2_2/INT15_1/WKUP3/IGTRG_1/AN21 76
USB-power supply USBVCC 77
USB Data - P80/UDMO/INT16_1 78
USB Data + P81/UDPO/INT17_1 79
GND VSS 80

N\
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The Software

= The SK-FM3-80PMC-MB9BF524M DVD includes the following software:
- MCU Flash programming tools
» FLASH MCU Programmer for FM3
= FLASH USB DIRECT Programmer
— USB driver for on-board USB-t0-RS232 converter
— The terminal program ,Serial Port Viewer
— The USB configuration tool ,USB Wizard*
- Software examples for the SK-FM3-80PMC-MB9BF524M

= Please check our dedicated microcontroller website:

www.sSpansion.com

— for updates of the Flash programmer tool, utilities and examples

- for data sheets, hardware manuals, application notes, etc. A~
SPANSION®
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Installation of the USB-driver

= |nstall the USB driver from the DVD with administrator priviliges

= 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
— USB Serial Port (e.g.: COM7)

.2 Device Manager

(=5 EoH 5
File Action View Help
=@ E HE| S E%S
> it DVD/CD-ROM drives

S A N
s A
servrs

= Ready!

N
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Tools and Software Examples

= Serial Port Viewer

— Free of charge terminal program, Start installation

= USB Wizard

— Free of charge USB configuration tool, Start installation

» Following examples are provided with SK-FM3-80PMC-MB9BF524N for IAR
Embedded Workbench V6 and KEIL pVision4:

- mb9bf52xm_template ,Empty‘ project as base for user applications

- mb9bf52xm_adc_dvm Digital Voltage Meter based on the A/D-converter

- mb9bf52xm_can_uart_terminal Simple CAN example (CANO)

- mb9bf52xm_ioport_counter Counts from 0 to 99 on the 7-segment Display

— Further examples on DVD and on our website

Note: Please copy the examples to your local drive!
VN
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Flash Programming

= There are three options to program the flash:
- UART Programming (X4, X5)
¢ Check jumper JP16 is opened

¢ Connect UARTO of the board to the USB-Port of the PC
e via USB (JP4,JP5: U-0, R-4)
e via RS232 (JP4,JP5: U-4, R-0)

¢ Use the FLASH MCU Programmer

— USB Programming (X3)
¢ Check jumper JP16 is closed

+ Connect the board via USB-Device (X3) to the USB-Port of the PC
¢ Use the FLASH USB DIRECT Programmer

- JTAG

+ Use the JTAG-adapter supported by the development toolchain. /N
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FLASH MCU Programmer for UART Programming

= FLASH MCU Programmer
— Free of charge, no registration required
— Windows based programming tool for FM3 microcontroller

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

— Start installation

= FLASH MCU Programmer for FMO+ / FM3 / FM4 = @ =)
Flash Iformmation
Target MCL MBOBF524M - Start Addr End Addr Size
Syt sy | <] 00000000H | OOOFFFFFH | 000BO000H
. - Q07 00000H QOT00001H QOO0000ZH
Hezx File | mb9bf52xm_ioport_counter.srec Jpen 2O0CO000H SODCTEEEH SO00BOO0H

Command to CORMES

Full OperationiDHE+E+F] Set Environment Help

Check SLk WOT,L16
Download

FLASH MCU PROGRAMMER

MO+ mFM3 —MAa

N
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Program Download

= Start the FLASH MCU Programmer
= Select the target microcontroller (MB9BF524M)
= Select the crystal frequency (4 MHz)

= Choose the software example from the example ‘exe‘-folder

(e.g. Examples\mb9bf52xm_ioport_counter-vi0\example\lAR\output\release\exe\
mb9bf52xm_ioport_counter.srec)

= FLASH MCU Programmer for FMO+ / FM3 / FM4 = @ =)

Flazh Inforrmation

# Target MCL MBI9BF524M hd Start Addr End Addr Size
- | Grystal Frequency [z E 00000000H | OOOTFFFFH | 0O0B0000H
. _ = 00100000H | OOT00001H | 00000002H
> e (Rl | mbgbfszxm-’°p°“-°°””ter'sre°4pen 200C0000H | 200G7FFFH | 0000S000H

Command to CORMES

Full OperationiDHE+E+F] Set Environment Help

Check SUKM WO1,L16

Download

FLASH MCU PROGRAMMER

MO+ mFM3 —MAa

N
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Program Download

(see JP4, JP5 jumper settings)

= Connectto the PC RS232 USB port
— Connect UARTO with RS232 (X4) or
with the USB interface X5
— Select COM port (,Set Environment®)
= Open JP16
= Set switch S1 to position ,PROG"
= Press ,Reset S1: Mode selection

PROG: set switch to position
. . ,PROG"' in order to select the Keybutton ,RESET‘
= Start ,Full Operation program-mode

= FLASH MCU Programmer for FM0= / FM3 / FM4 el = =
Flash Information

Target MG rMBSEFS16N/R ~ Start Addr End Addr Size 1089 /1089
Crystal Frequency [z =] 00000000H | COOFFFFFH | 000S0000H

BT - 00100000H | ©O100001H | GO000002H ey
Hex File 9bf52xm_ioport_counter.srec  Open 2O0CO0O0H SOOCTFFEH 0000BOGOH |@_| Erase and Frogram Complete
Cornman d to COME

Rl et el D B 4 Help EENEENNRNNENENNNENNNNNENNNNNNENEEE
Check SUM VO1.L18
Download Ok
FLASH MCU PROGRAMMER

EMB+ EM3 =Ma V. N
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Program Download

» Close the FLASH MCU Programmer

= Set switch S1 to position ,RUN"

= Press ,Reset’

S1: Mode selection

W\ \'

; u,u—l gg"n

UI_.oo

| dﬁk

uwaouuf T ﬂ

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

Z FLASH MCU Programmer for FMO0+ / FM3 / FM4

Cormtmand to COWME

Full Operation(D+E+E4P)

Target MO MB9BF524M h
Cry=ztal Freguency |4ru1Hz ﬂ
Hex File |mb9bf52xm_iopon_counter.srec Open

Download

=)

Flash Information

Start Addr End Addr Size
QODOGO00OH 0007FFFFH QOOBH000H
001 00000H 00100001H QOOOH002H
200C0000H 200CT7FFFH QOO0E000H
Set Environment ‘ Help |

Check U VO L1E

FLASH MCU PROGRAMMER

MO+ M3 ~MAa

Keybutton ,RESET"

Close the FLASH MCU
Programmer

N
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FLASH USB DIRECT Programmer for USB Direct Programming

= FLASH USB DIRECT Programmer
— Windows based programming tool for FM3 microcontroller
— Uses direct USB connection (via X3)

— Start installation

L§ FLASH USB DIRECT Programmer EI'E'@
SELEGT FLASH MFORRATION
Target MCU - Start Addr End Addr Size
QOQO00C0H QOOTFFFFH QOOB0000H
Hex File IQbeme_ioport_counter.srec Cpen 0T % 0o 0000002H

GO (1-255) |8 200S0000H 200CTFFFH | 00003000H

Comrmand to COME

Full Operation(D+E+B+7) Set Environment | Help |
Check SLKM | YWergion Info |
Cionynload Eraze Elank Check
. USB pirecT
Program & Yerify | Read & Compare Ciopy —

N
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Program Download

= Start the FLASH USB DIRECT Programmer
= Select the target microcontroller (MB9BF524M)

= Choose the software example from the example ‘exe‘-folder

(e.g. Examples\mb9bf52xm_ioport_counter-vi0\example\lAR\output\release\exe\
mb9bf52xm_ioport_counter.srec)

= Select the COM port

U FLASH USB DIRECT Programmer

=5 [J=q ==
SELECT FLASH INFORMATION
# Tareget MU MBO9BF524M - Start Addr End &ddr Size
QOCO0C00H QO07FFFFH QO0B0000H
Hex Fil 9bf52 ioport ter. o
> =x e 9bf52+m_ioport_counter.srec. _Open | 00100000H | 00T0000TH | 000O000ZH
# COM (1-255) |3 200C0000H 200C7FFFH QOO0S000H
Command to COkE
Full Operation(D+E+B+7) Set Environment | Help |
CheskSUM | Versioninfo |
Download Eraze Blank Check
Program & Verify | Read & Gompare Copy USB DIRECT
PpProgrammer
34
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Program Download

35

Select the MCU power supply (J5)

Close JP16, Set switch S1 to position ‘PROG'
Connect USB port X3 with the PC

Install the USB driver

— See subfolder ‘driver* of installed programmer

- E.g.: C:\Program Files (x86)\Spansion\..

..FLASH USB DIRECT Programmer\driver

Press ‘Reset' and Start ‘Full Operation’

U FLASH USB DIRECT Programmer
SELECT
Target MCLU [EEEISIEERIENEE

Hex File

COM (1-255) |8

Cormmand to GOMS

Download ‘ Erase

|mb9b51 On_ioport_counter st

Full Operation(D+E+E+P)

-
2C  Open

Blank Check ‘

Program & Verify | Read & Compare

Gopy ‘

)

=] = ==
FLASH NFORMATION
Start Addr Erd Addr Size
00000000H 0007FFFFH 00020000H
00100000H 00100001H Q000O00ZH
200C0000H | Z00CTFFFH | Q0002000H
Set Environmen it | Help |
Check SUn | WVerzion Info |
USB pirect
programmer

USB port X3

JP16

S1: Mode selection

PROG: Set switch to position KeybUtton
,PROG' in order to select the ‘
program-mode ,RESET

1089 /1089

o
[ |
e __

Erase and Program Complete

ENREEEEEENENNENNNNNENNNNNNNNNNNEDEN

N
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Program Download

= Close the FLASH USB DIRECT Programmer

= Set switch S1 to position ,RUN"

\'

= Press Reset"

S1: Mode selection

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

L FLASH USE DIRECT Programmer =] &
SELECT FLASH MFORMATION
T + MCL BOBF524M - Start Addr Erd Addr Size 1
e —— 00000000H | OOOFFFFFH | 00080000H K eyb utton ) RESET
Hex File B AR e R ooe Mpen 00T00000H | 00100001H | 00000002H
COM (1-255) [ 20000000H | 200C7FFFH | 00GOBOOOH Close the FLASH USB
DIRECT Programmer
Command to COhE
Full Operation{D+E+E+F) Set Environment | Help |
Check SLin | Werzion Info |
Download Eraze Blank Check
U
Program & Verify | Read & Compare Copy SB mc-l;_

N
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Debugging via JTAG

= The MB9BF524M microcontroller offers a JTAG-Interface
that is supported by SK-FM3-80PMC-MB9BF524M.

— Debug your program with a JTAG-Adapter e.g. Segger J-Link

— Connect the J-Link to the JTAG-Interface routed to the 20-Pin-Header on
X13 and to the USB-Port of your PC

- Use IAR-Embedded Workbench to debug your program

- If the JTAG-Adaper allows powering the target, then jumper J5 can be set
as follows:

oo
ExT
3
Y USBPUR
o —

USEDELICE
P

{as
JLIMNE
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JAR Embedded Workbench

= |nstallation

= Getting Started IAR Embedded
= Open Project ELLER

= Build Project

= Debug Project ©IAR
SYSTEMS




IAR Workbench Getting Started

= |nstall EWARM from IAR-CD or download latest version from IAR
Website

- EWARM size-limited (32k) or time-limited (full) Evaluation Version
* http://supp.iar.com/Download/SW/?item=EWARM-EVAL

= Start EWARM Workbench

= Choose File — Open — Workspace

- e.g.: <drive:>\<board>\ mb9bf52xm_ioport_counter-vlil\example\IAR\

LT LR R L R T LRt}

W lar.comirasources
Fizad im-depth sricies from gur sofbware anpinee

N
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IAR Workbench — Main Window

= |AR Workbench

— WO rks p ace O n I eft S i d e /Z1AR Embedded Workbench IDE

Eile Edit View Project Tools Window Help

of Workbench window [CEE S e e

A4S S Ee 2 dbh[EEHS (5D
| -x

IHAMDahug - ;j
m Gliw (Poe Bl (7o Blin (7o Blin (Fuo if
- - etting5Star... v [ { ¢ e " ! fo ¢ o ~
L 4 If hldden then VIeW—)WorkSpace %;?::ESME : QLR
mainc_ B
E readme | EXAMPLES
Qutput

— Source files on right
side of Workbench
window as tabbed
windows

This exarnple project shows how to use the |AR Embedded Warkbench for ARM

i R i R e

GettingStarted. eww

-

i GH i GH i

to develop code for IAR KSK-MBSBFS0G board. It shows basic use of /0,
Dual timer and the interrupt controller.

- P rOj eCt O pe n COMPATIBILITY

Fi |e —_ O pe n —_—> WO rks pace —_—> * . eWW The example project is compatible with AR KSK-WMBSBFS0E board. By default,

the project is configured to use the J-Link SWD interface

CONFIGURATION

— FO r n eW p roj eCtS The GettingStarted application is downloaded to the iFlash or iIRAM memory

start with ,mb9bf52xm_template’ sETNe STATTED

1) Start the AR Embedded Workbench for ARM

GetingStaed N ::I,;I
Ready [ raom =

N
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IAR Workbench — Menu Bar

= |[AR Menu Bar

File Control Configuration Build Control
(new, open, Control (compile, make,
save, etc.) (e.g. RAM or ROM stop build)

debugging)
r‘“"‘\ (’"‘L‘\ —
DEed@ S st o | dey wuEeedh BRHS|L L
_ J s — —
Edit Control Navigation Control Debug Control
(cut, copy, (Find, Bookmarks, File (Breakpoint, start
paste, undo, Navigation, etc.) Debug w/ and w/o
redo) download)

N
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IAR Workbench — Workspace

* |JAR Workspace Window

Wiorkspace x
|RaM Debug I
Files BB
B ( GettingStarted - RAM Debug v
= (1 modules

Project Name dny_h44780.c

drv_hd44780_1.c
fsh cstartup_hd.s
L3 [c] main.c

—E (I Output
— [ arm_comrm.h
— ] asserth
—— |1 board.h
——— [ DLib_Defaultsh
- [ DLib_Producth
— [ DLib_Threads.h
— k] drv_hd44780.h
p— bl cry_hd44780_Lh
— |1 intringics.h
— []io_macros.h
— ] iomb9kfaa0.h
— [k stedio.h
— k1 xencoding_limits.h
— [k ycheckh
— k] wsizeth
L— ywals.h

. . - F readme.
Project Built Output o T

L— [ GettingStarted. out

I GettingStarted

Sub Folder Modules

Main Modules

Module Includes

Project Description

AR

N
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IAR Workbench — Making Project

= Making the Project

- Use Make-Icon ( %8|), <F7> or
Menu: Project—Make

— Check for no errors in Output window
below

— Build errors are indicated by A or
In Output window and Source view

hMessages

2 056 bytes of readwrite data mermary

Errars: none
YWarnings: none

Link time; L) 0.06 (elapsed)

Total number of errars: 0
Total number of warnings: 0

/Readw\/

| | |— tl_'lymzet.h

I GettingStarted

[y

o] _|A]
> 4

4 TYPD assert((NVIC

—

A WAming[Pe223]; n"TrFO" declared implicitly
€3 Erpr[Pe070]: indomplete type is not allowed

rrars: 1
Wiarnings: 1
€3 Errorwhile running G/C++ Compiler

Total number of errors: 1
Total number of warmings: 1

N
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IAR Workbench — Download to Target

= Download to Target and Start Debugging
- Use ﬁ Icon, <Ctrl>-D, or Project—Download and Debug

— A new menu bar will occur on sucessful connection to target

Reset Step Step Run to End
Target Over Out Cursor | | Debugging

Stop Step Next Run Trace
Into Statement Control

N
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IAR Workbench — Debug (1)

= Source Window

— The Source windows do not change contents but get additional information

¢ Current line (PC):

: | 165 CSUITROBTENMGNTISIE

+ Halted on Breakpoint:
|© 172 psunm bic.rovT - 2
+ Halted on Data break (example):

| | 148 Timeriznecir - 1;

= Disassembly Window
— Shows ‘pure’ disassebly view

— Shows mixed mode view

Disassembly
Goto I j IMemor_l,J j IE
Oxlfffcibc: Om6001 STR rl, [r0] ;I
if (| {BUOT PDIREPSTU2YY
?7main_4: [ |
Oxlfffc3be: Omd4824 LDE.H r0, Y?DataTablell_33 [0xlfffc450] ; PDIRS
Oxlfffcicl: OxeB800 LDE ri, [r0O
2
Oxlfffcicd: Oxdddc BHI . H ?Imain_2 o O=xlfffc3Bn
TinerlControl bit TimerEn = 1:
Qelfffc3ce: 0xd4821 LDE.H r., ??DataTablell_32 [0xliffcddc] : TimerlControl
Oxlfffcich: O0=6800 LDE rl, [r0] -
NwlfffrIma- NwfOEN N=0080 I"“Ili'r"PC: 1 +I1 +I1 *12R - Nw=An _I_I
4 3

N
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IAR Workbench — Debug (2)

= \WWatch Window

- Watch
+ Expressions/Variables have to be added by user and are updated by
Halt/Breakpoint
Expression “Yalue Location Type
Tmr1T|u:k 1] Ox20000804 int
Watch |Locals | Stakics | &uto | Live Watch | Quick \Watch x

— Quick Watch

+ The Quick watch allows the user to calculate and recalculate expressions
even with variables

Quick Wakch

|t Tick + D123 =]
Expression | Yalue | Locatian | Twpe |
Tmr Tick + Owedd-123  0x00000030 int
Watch |Locals | Skakics | Auto | Live Watch  Quick Wakch | =
+ The drop down menu memorizes the last typed contents N
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IAR Workbench — Simulator

= Simulator
— Mark Project File in Workspace
— Choose Project—Options
— Choose Simulator in Debugger Setup

— Start Simulator with usualﬁ Icon

x | |drv_hd44?80_|.c | main.c
IHAM Debug Dptions for node "GettingStarted™
Files
=& |GettingStarted - RAM Debug *
H= Cdmodules Cateqgany: i |
. Factom Settings
dre_hc44730.c .
div_hcl44780_l.c G;”gfﬁ":n'f”"
fsmCstartup_td s A .
5 = szembler
& [l main.c Qutput Conver Setup |D0wnl0ad| Images | Extra Options | Plugins |
Output Custom Build
— Ih] arm_comm.h Build Actions Iwer V¥ Runto
— [l asserth Linker = fran.— ]
— [kl board.h 4
— [21 DLib_Config_Mormal h Simulator - Setup macras
— [h] DLib_Defaults.h angel W Usze macra filefz)
— |l DLib_Producth GDE Server -
| [IDLib_Threadsh 1AR ROM-monitar |$PHDJ_DIH$\conf|g\Ham.mac J
— Il drv_hd44780.h J-Link{3-Trace
| [ drv_hd44780_1h LML FTDL I 4
— Ll intrinsics.h :';;“"'9” ~Device description e
- !D_macros.h ST-Link ™ Override default
| [ iomb3bf500.h _ _ _
L ™ stdioh Third-Party Driver |$TDDLKIT_D|Fl$\CDNFIG\debugger'\Fu||tsu\|omb9bf500.ddf J
— [ xencoding_limits.h
— [1vcheckh
— [k1ysizeth
L— k1yvalsh | [1]8 I Caneel I

— Bl readme txt | A
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Installation
Getting Started
Open Project
Build Project

Debug Project

N
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KEIL pVision IDE and Debugger Getting Started

= |nstall pVision from KEIL-CD or download latest version from KEIL
Website

— Evaluation Version

+ https://www.keil.com/demo/eval/arm.htm

+ Registration required

= Install ULINK-ME

— Special installation is not needed, because ULINK-ME acts as a USB
Human Interface Device (HID) and thus needs no extra USB driver

= |nstall ULINK Pro (optional)

— ULINK Pro needs an own dedicated USB driver located in:
<|nstallation Path>\KEIL\ARM\ULINK

= Start pVision

N
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KEIL pVision — Getting Started

= Choose Menu: Project—Open Project...

- Browse to: <drive:>\<board>\Examples\mb9bf52xm adc dvm-v11l\example\ARM\

— Choose mb9b52xm_adc_dvm.uvproj

e ey~ |
File Edit Wiew Project Flash Debug Peripherals Tools S¥C5  Window Help

NE-Ha | 2 2@ i - TR Qe O

EANEE ¥4 MBIEFS0x Flash - 4K A |

Project 2 x|| 3 abstractint x | [F Binkrc | ~|

[=1-53 MBSBFS0x Flash

The BTinky Ero]ect 15 a simple demo program for the FuJitsu "MBSEF50& j
=55 StartUp

microcontroller using kKeil "MCBOBFS00' Evaluation Board, compliant
to Cortex Microcontroller Software Interface Standard (CMSIS wl.300).

|»

Exam[f'l e functionality:
-

--Dstd;lt.h >0<_cr‘l§‘LSett1'r1£c_115|\:’m
- - = z

DmebFSDx.: - PLLO = 80 MHZ
o] core_cma. - CCLK = B0 MHz

o D system_mbabf50x.h
=5 Source Files
D Blinky.c
= D stdio.h
=] mb9bFSDx.h
D care_cma.h
D stdint.h
D system_mbobfs0=.h |
IRQ.C
R MESEF 50X RAM: runs fram Internal ram located on chip
5] tore_cma.b Cused for target debugging)
-+ ] stdint.h
o D system_mbobf50x.h

sysTick Timer is used in interrupt mode

8 LEDs blinklwith speed depending on potentiometer position
AD corversion is done in_dinterrupt mode

AD sattings: 10 bit resolution

AD wvalue Ts output onto ITM debug port #0

The Blinky program is awvailahle in different targets:

MESBFS50x Flash: runs from Internal Flash located on chip
{used for production or target debugging)

o o

Z1Build output | gl Firnd 1n Files

|[ULkK Cortex Debugger || |t cim =

N
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KEIL pVision — Main Window

= KEIL pVision

Eile Edit “iew Project Flash Debug  Perpherals Tools SWCS  Window Help
=N e ?“

$3 | MBIBFS0x Flash L ‘
Praject 2 x|| [ Abstracthkxt x [ [ sinkyc | v‘

— Project window on left side of
- [E1-5=4 MB9BFS0x Flash - The BTinky grujectlws a simple demo program for thA:
IDE window Pl S| mrsmm e et kel o), Sl on =

startup_MBIEBFSOx.:

@ Al

] system_MBIBFS0x.C Example functionality:
2] stdint.h - clack settings:
] mbabFSh - XTAL 4 MHz

- PLLO - 80 MHz
¢ Choose: e ST
" o D system_mbobFs

E-£5 Source Files sysTick Timer is used in interrupt mode
8 LEDs blink with speed depending on potentiome

VieW—)PrOjeCt WIndOW = Dﬁﬁk;;mh AD conversion is done din_interrupt mode

AD settings: 10 bit resolutiaon
-] mbBbFS0x.h

. . ap value 15 output onto ITM debug port #0
f h d d D core_cm3.h
I I e n ] stdink,h

=] system_mbabfsi
- [# Ra.c
-] mbBbFS0x.h MBSEFS0x RAM: runs from Internal RAM Jocated

— Source files on right side A

MBOEFS0x Flash: runs from Internal Flash Tocate
=] system_mbabfsi :

. 58 sl {used for production or target
of IDE window as tabbed D e

= D core_cm3.h
<[] stelink.h

Wi n d OWS =1 sv5t§m_mb9bF5|

The BTinky pmgTr‘am is awailable in different targe

F1-£3 Documentation

— Output window on bottom T
side of IDE window

_’ILI:
o x|
=

o

oLt col

K|
] Build Output | g Find In Files |

N
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KEIL pVision — Menu Bars (1)

= Menu Bar 1

— Can be moved in bar window area or set floating

File Control Navigation Control Project
(new, open, (Bookmarks + search, etc.) Window View
save, etc.) (Text search, search in files, etc.)
hL\ r l N ( N
=R T FRBR EE B ke Qe S@[=3
N Y J N J
Edit Control Debug Control IDE
(cut, copy, paste, etc.) (Start/Stop Debug Session, Configuration
(indention, commenting) set/remove/disable
breakpoints, remove/disable
all breakpoints)

N
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KEIL pVision — Menu Bars (2)

= Menu Bar 2

— Can be moved in bar window area or set floating

Build Control Configuration Manage Books,
Control

Compile [Translate], i i
(BuiIdI,ORe[buiId, etc.g (e.9. RAM or ROM Flle Extensions,

l debugging) Environment
- N — ‘L ™ /J'\
= = ¥ MBOBF524M_Release A
Download Target Manage
to Target Options Multi-
Project
Workspace
/N
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KEIL pVision — Project Window

= uVision Project Window

=23 MB9BFS0: Flash

=-£5 StartUp

- startup_MESEFSO:, 5
= [#] system_MBIEFS0x.C
) S ] stdint.h

X ) . ] mbobFs0x.h

----- j core_cm3.h

Project Name

Startup Code Subfolder

----- ] s¥stem_mbobfs:.h
[=1-£5 Source Files

..... 2] MbSEFS0:.h
----- 2] core_cm3.h
----- ] stdint.h
----- ] s¥stem_mbobfs:.h
[_]B IRG.C
..... 2] MbSEFS0:.h
) ----- 2] core_cm3.h
----- .| stdink.h
’.‘\ ----- % system_mbIbFS0:x.h
=I-4£] Serial.c

Startup Code Source and Header Files

Main Project Code Subfolder

----- 2] mb9bFS0:.h

Main Project Code Source and Header [ — | | -~ B Mg
Fles 1 I | -~ ] stelint.h

----- j system_mbobfS0:x,h
= B Retarget.c

\- ..... o] stdia.h

..... L] TE_misc.h

NN

Project Description Subfolder and _
Abstract File | o

/

N
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KEIL pVision — Making Project

= Making the Project

— Use Rebuild Icon |
i Build Oukput
( ) Or Build target 'MESEFS50x Flash'
N . asser.nbl..ing startup MESBFS0x.=...
Project—Rebuild all target compiiing Bymmeen
compiling IRQ.c. .. %

files cowpiling Serial.c...

compiling Retarget.c...

Program Size: Code=2604 RO-data=320 RW-dats=32 ZII-data=512

— CheCk for no errors In " 4 Flash\EBlinky.axf" - 0 Error(s), 0 Warning(s).
Output WIndOW bGIOW =] Build Output | C&Find In Files |

— Build errors are shown in Output window.

+ Can be double-clicked by showing the source line with a blue arrow

i

b stdio.h o104

- [sa] rt_misc.h = 105
« |

|Build Output

| TYFD while (1] { A% Loop forever

compiling Elinky.c...

Blinkv.c(104): error: #20: identifier "TYPO™ iz undefined
Elinkvy.c: TYP2 while (1) 4 /% Loop forewver +

ES

BElinkvy.c:

N
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KEIL pVision — Debug (1)

= Start Debugging

— Download to target first, when MCU Flash does not contain the current
application openend and built in the IDE

LonD

+ Use Download Icon (| %

) or Menu: Flash—Download

— Start Debug Session

+ Use Start/Stop Debug Icon (| @} |) or Menu: Debug— Start/Stop Debug
Session

— Ending Debug Session

+ Use same way as for starting debug session

N
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KEIL pVision — Debug (2)

= Debugging Icon Bar

— During a Debug Session there will be visible a new icon bar

Reset Step Control | [ Show Windows (Command, Tool Box
Target (Step in, out, etc.) Disassembly, Symbols, (can be
Registers, Call Stack) customized)

Lo L L il

wBo|lurrule IREBEaRE-O-3-8-0- -0 |- |-

. —  J
T T

Start/ Show Show (multiple) Debug
Stop Source/Code Windows Restore
Application | | Line of current (Watch, Memory, Serial, Views
PC Analysis, Trace, System
Viewer)
/N
SPANSION’
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KEIL pVision — Debug (3)

= Source View

— The Source windows do not change contents but get additional information

Active Breakpoint
. Abskract, txt/. Blinky.c x | . Seria
Disabled Breakpoint n9s SysTick Config(3ystemCoreclo
033
\\\\\\\\\\\‘l 100 LED init():

1D1 ADZ 1n1ti]
Current Program 102 | SER_init():
Counter .
[ J104 |  while (1) ¢
105
. 106 AD walue = AD last;
Current Cursor Line of m? if (4D value = AD last)
Source Code 1|:|E AD value = AD last;
109
110 if [(AD walue != AD print)]

. . 111 AD print = AD walue;
Co_de Lines W|t_h / j

compiled Instructions
(dark grey [1)

N
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KEIL pVision — Debug (4)

= Disassembly View

— Mixed mode is selectable and deselectable

Active Breakpoint

Disassembly

Disabled Breakpoint

Current Program
Counter

N
\

Current Cursor Line of
Code highlighted in
yellow background ([ ])

Ox00000424 F?FFFFAZ EBL.U LED i
101: ADC initc ()
.EI:-:EIIIII:IIIII:I%EE F7FFFFe7? EL.U LADC i
102 : SER init();
103:
Ox00000432 FOOOF3AE EBL.W SER 1
104: while (1) {
105:
DD:{DDDDD%SE EO15 E Q=000
106: AD walue = AD last:

Ox00000435 4316 LDE

= ro, [r
Ox0000g 043 LDEH rid,[r
- 107 : if [AD walue != AD last

4]

59
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KEIL pVision — Debug (5)

= Memory Window
- Up to 4 Memory windows can be displayed in tabs

— Memory is updated during runtime

. . . Feqister Walue
— Memory window tabs are shared with Watch windows 5 Core

Al 0x000003F5

R 20000220

_— e A2 0x00000000
Memary 1 3 0K000006AT
Addhess: [0+20000004 ﬂ CHODONOBEL
0x20000004: 34 12 00 00 00 00 00 00 00 OO0 OO0 00 O1 00 00 o0 - HB 000000000
Ox20000014: 00 OO OO0 0O OO0 OO 00 00 OO0 00 OO0 00 OO0 00 00 00 e RY 000000000
Ox20000024: 00 00 OO0 00 00 OO OO0 00 00 00 00 00 00 00 00 oo - RE 0=00000000
Ox20000034: 00 OO 00 0O OO0 OO0 00 00 OO0 00 00 00 00 00 00 0o = - RY 000000000
o smmmmmas o~ omm omm mm mem s mm mm mm e mm s s mm mm e - A0 0x00000000
awatch 1 | E]memory 1 R 0+00000000
e 12 0x00000000

- R13[5P) 20000220

- H14 [LR) (0=00000E33
. 0=000003FE

= Register View e D100
B Banked
- System
— Register view is a tab of the Project window e et
- Privilege Privileged
. . . o Ghack MSP
— Changes are highlighted in dark blue text ::giates iz

baC kg foun d — =] Froject | = Reqisters

— Register tree knots can be expanded
/N
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KEIL pVision — Debug (6)

= Variable Windows

PR BlinkytA0)_dhg :01EL
- ¢ double-click or F2 to add>

_— WatCh WindOWS n;‘]‘ELDC@IS @Watchl | ] Memory 1 |

+ Up to 2 Watch windows are sharing their tabs with e.g. Memory and Local
views

+ Updated during runtime
+ Any changes are highlighted in dark blue text backround color

+ Displayed values can be changed by user during break

= AD_walue O«01EA
"""" AD_print Ox01EA
s ticks <out of scoper

— Local Vi eW FLocals |£§Watch1 | EE Memory 1

+ The local view shares the tab with e.g. Memory and Watch windows
+ Any changes are highlighted in dark blue text backround color

+ Displayed values can be changed by user during break
/N
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KEIL pVision — Trace (ULINK ME)

= Trace via ITM

— Simple Trace views via Instrumentation Trace Macro is supported by

ULINK ME

+ Records
* EXCEpPUioNS [z |
Type I Elvfl Mum I [ata I FC I Dy I Cycles I Time(z] |ﬂ
¢ Counters ITH 0 41H 52075148 1.03718935
ITM ] 44H 82975293 1.03719116
ITH 1] 20H % E2On05a2 1.03735740
ITM 0 7EH % ErOnnEa2 1.03735740
'( " 5 ] Hogonng 103735740
w Counter Events % R 103735740
ITH v Exceptions 75H % 2980592 103735740
v (R o C  pEien  dmeRT
ITH < MBS 30H ¥ EoaRmEal 103735740
ITM w Data Reads 20H % E2n0Ea2 1.03735740
ITH w Data Writes 0H 5 2988592 1.03735740
ITM T 7EH % E2n0Ea2 1.03735740
ITH 1] 20H e =itk 1.03742259
ITM 0 #1H X £3001 292 1.03751740
ITH 0 45H % H3001392 1.03751740
ITH 0 42H % £3001 292 1.03751740
ITH 0 OOH % H3001392 1.03751740
ITH 0 08H % £3001 292 1.03751740
ITM 0 ODH % B3001 292 LOA751740 o
SPANSION®
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KEIL pVision — Trace (ULINK Pro) (1)

= Trace via ETM

— Check settings in menu:
Flash—Configure Flash Tools... Tab:Debug

Options for Target "MB9BF50x Flash'

Devicel Targetl Dutputl Listingl Uzer | E£E++| Asm | Linker Debug I UtilitiesL

- Use Simulator Settings | (o) .'g ULINE Pra Cartes Debug®etlings |

™ Limit Speed to Feal-Time

[+ Load Application at Startup v Fiun to main() v Load &pplication at Startup [+ Fiur to main()
Iritialization File: W

I J Edit,,,s AETHM_Trace_enable.ini

Restore Debug Session Settings E T TR og m
\ _Trace_enable.ini - Notepa
i~ Breakpoints W Toakbaox I~ Breakpoints ¥ Toolbox Fie Edt Format View Help
v wiatch windows & Performance Analyzer v wiatch \Windows — — — — —
¥ Memory Display % Memory Display N [ WOWORD(0x40033000, OxQO00003FF);
N _wWEYTE(Ox4 0033605, 0x037);
CPU DLL: Parameter; Driver DLL: Parameter:
|SAF|MCM3.DLL |-MPU |SAF|MI:M3.DLL |-MF'U bl ETM .
Dialog DLL: Parameter: Dialog DLL: Parameter:
IDEM.DLL |-pCM3 ITEM.DLL |-pcM3

oK || Cancel Il Defaults I

N
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KEIL pVision — Trace (ULINK Pro) (2)

= Instruction Trace
— Real Time Trace recording
— QOutput can be filtered by several ETM and ITM events

— Trace buffer is held in PC memory and transfered to pVision on break

Inskruction Trace

Filter: | 41 =l =l
# Type Flag | Mum PC Opcode Inztruction Source Code
1048564 | ETM 0:0000043E | 4284 CMP 140
1048565 | ETM 000000440 | DOO BEQ  0x00000446
Q00000446 CHMP rds5 111 if [AD_value |=AD_print) § A Make sure that AD inter
1048567 | ETM 000000445 | DOO2 BEQ  0x00000450
1048568 | ETM 000000450 | 4814 LDR  10[pc.#80] ; @000000454 116 if [clock_1s] {
1048569 | ETM 000000452 | 7800 LORE  r0.[r0.#0=00] j
Blinky.c xr Abstract, bzt r skdio.h I -
if (AD walue != AD last) A% Make sure that AD interrupt did * "
LD walue = LD last: S* pot interfere with value reading  */
if (AD _walue != AD print) { A% Make sure that AD interrupt did #
AD print = AD walue; S Get unscaled value for printout 74 |
LD dbgy = AD_walue: -
>|

N
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KEIL pVision — Simulator

= Simulator

— The Core Simulator can be selected by the menu:
[Flash] — [Configure Flash Tools...] — [Debug]
and then choosing [Use Simulator]

— Look & feel is like using ULINK debugger

— Controlable also with *.ini files

Options for Target ‘MBIBF50x Flash'

Device I Target I Outpul Listing I User I C/C++ I Aazm I Linker Debug I Utilities I
* Use Simulator Settings |  Lses IULINK Pro Cortex Debugger j Settings |
I Limit Speed to R eal Time
v Load Application at Startup ¥ Fun ta main() v Load Application at Startup ¥ Fun ta main()
Initiglization File: Initiglization File:
I J Edit... | I.\ETM_Tlace_enable.ini J Edi... |
Restore Debug Session Settings——————————————————— Restore Debug Session Settings———————————————————
¥ Ereakpoints ¥ Toolbox [+ Breakpaints ¥ Toolbox
vV watch Windows & Perfarmance Analyzer [V watch Windows
v temary Display [ Memomy Display
CPU DLL: Parameter: Drriver DLL: Parameter:
ISAHMEMS.DLL I-MPU ISAHMEMS.DLL I-MPU
Dialog DLL: Parameter: Dialog DLL: Parameter:
IDCM.DLL |-pc:M3 |TCM.DLL I-pCM3
oK I | Cancel I | Defaults I A
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Solutions

|=M Family

ARM®Cortex™-M industrial platform

—M=3 inverter
—M3 safety

—M3 library
—M= connect
M= touch

Products Eco system
— M 5 High Performance Group - «,mm;..-. == p_'?; '“.n,,,,,. :‘i:}"

Eihoroet | Sthemet | BIKEL g9

3

3 _ =Low Level Librari
33 |mg.g.§,;.5 Ih‘:ﬁ?:m I == | == oy 4 TSt Comi ow Lovel Libraries o0
1 . 2 ) & o *Protocol Stacks
A0 e - = Utilities
ég i U Sndaa Standard S
5|8 i) e l pry Development

Bisle ctoup Environmeg

A0MHz

" Evaluatiol Solutions
: Boards :

=Motor Control
= Capacitive Touch
“Ethernet

[ 1evaey |

Z Leo Leo Leo. -use -
z J S Zmoi
@ IO-Link
Stndera | standord | stencars | stanaora |
o 32pin 48pin B4pin 80pin. 100pin 120pin 1a4pin 178pin

L2 VN
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M3 library

= FM3 Low Level Library (L3)

— CMSIS compliant header files BMSIS

— Driver collection to supports MCU peripherals COMPLIANT

ARM? Cortex™ Mic ntroller
Software In terface Sta dard

— Hardware abstraction layer offers an API
— Interrupt handling supported
— Optimized memory use

+ For unused resources, no memory for library code is allocated

= Supported Modules

— ADC (A/D-Converter), BT (Base Timer), CAN, CRC, CLK , CRTRIM (CR Clock
Trimming), CSV (Clock Supervisor) , DAC (D/A-Converter), DMA, DSM (Deep
Standby Modes), DT (Dual Timer), EXINT (External Interrupts), EXTIF
(External Bus Interface), FLASH, GPIO, LVD (Low Voltage Detection), MFS
(Multi Function Serial: UART, SPI, 12C, LIN), MFT (Multi Function Timer),
QPRC (Quadrature Encoding), RESET (Reset Cause), RTC (Real Time Clock),

USB (Host and Device) , WC (Watch Counter), WDG (Watchdog: SW, HW), ...,
and more. /N
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—MS connect

= FMconnect USB
- Up to two USB interfaces

¢ Supports Host/Device/OTG

+ Control, interrupt, bulk, isochronous i 4 %‘&mﬁm
T
- Free software examples L B ER O

- Spansion USB Wizard (PC based GUI): T = o EEmm—

+ USB driver configuration T Eeyowme |
Click-by-click wizard
¢ Easy creation of USB descriptors

+ Code injection in existing projects

= FMconnect Ethernet

— One or two channels Ethernet MAC s gy

— Dedicated Ethernet starter kit

- Free Ethernet software: 3
Y B
+ Low level driver available T
M3
+ TCP/IP stack available Mz
_ Embedded System
+ Software examples, e.g.: web server with Gateway Functionality
— Commercial products from partners /N
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—M3= touch

= Software FM3touch library

— Works on all FM3 derivatives,

user can freely choose : ¥ : L
. . Gesture Extension Library | Gesture Extension Library 1™

best-fitting FM3 MCU

and add touch functionality

Scroll
Wheel

Touch Pad
(XYD)

Touch
Screen

‘ Slider

‘ Zoom ‘

Single-Layer

Button
‘ Multitouch

‘ Swipe

— No external components ] :

Touch Access Driver

o Crosstalk
alibration Supression
Calibration
Signal
Filtering
Diata Access

— Low ressource usage, = IR - (oo |[woc [
no ,atomic‘ handling required

— Only one pin (ADC channel)
per touch input

0t
z“”@

— High sensitivity (<10fF)

— Flexible configuration and event system for easy integration
— Configuration tool included

- Free of charge (basic variant)
/N
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—M3 inverter

= FM3 inverter drive hardware features
— Up to 3 ch flexible 3-phase motor timers, automatic dead time insertion
— Up to 3 ch independent 12-bit 1Msps ADCs, up to 32 ADC inputs
— Up to 3 ch ABZ quadrature decoder units
— DTTI input for motor emergency stop

— 3.3V and true 5V single supply
guarantees robustness

= FM3 software motor control library
— Support for BLDC, PMSM, IPM and ACIM
— Field oriented control

— Support for encoder or hall sensor feedback, or sensorless application

N
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= FM3 functional safety hardware features

~MS3 safety

Two stage watchdog with independent clock source

Clock supervisor (clock failure and abnormal frequency detection)

On-Chip Low Voltage Detector

CRC hardware module

MPU (Memory Protection Unit)

DTTI input for motor emergency stop

= [EC60730 Class B

Self-Test Library available
CPU test

Clock test

Interrupt test

Memory test

/O test

A/D converter test

N

IEC60730_B_STL

req_test() ClkInit()
y test() ClkTestReset()
= CkCnt()
ClkTest()
ClkMoninMainlaop()

IntCntPro() l§ Hardware(RCI6
IntTestinit() Gen()

IntTest() HardwareCRC16
Tesl()

Software(RC16

Gen()
SoftwareCRC16
Test()

10 test.c

GPIOOutput
Test()
GPIOInput
Test()

ADTest()

SPANSION’
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Workshops & Seminars

Motor Control USB Workshop Ethernet Workshop

Please register here: http://news.spansion.com/seminars

» Overview FM family
* Memory
* Peripheral resources
e Packages

* Processor architecture
e Bus structure
* Flash memory
* Flash programming

* Peripheral resources
* Clock distribution
e Timer
* Interfaces
* FM features

* Development tool chains
* IAR workbench / J-Link
* KEIL pVision /uLink
« Starter Kits

* Practical exercises
 Flash programming
* Project setup/modification
* Debugging
e External interrupts

74

e Introduction of Spansion MCU
¢ Line-Up of microcontrollers
with motion control features
» Performance

e Introduction of motors types
* ACIM
«BLDC
« PMSM

e Introduction of control types
« Sinusoidal commutation
* Field Orientated Control
» Space Vector Modulation

* Peripherals of FM3/FM4 MCUs
* Base Timer
e Multifunction Timer
» 12-bit A/D Converter
e Quadrature Position
and Revolution Counter
* Interrupt Controller

* Hands-on exercise / SW-Example
« BLDC motor with hall sensor
* PMSM motor with
field orientated control

* Introduction of Spansion MCU
* Line-op of USB MCUs

¢ USB vs. RS232
« Historical Background

* Electrical Layer

» USB Protocol
* Enumeration Process
(Descriptors & USB Settings)
e Transfer Types
e Data Transfers
* USB Class Concept

* Software Driver Concepts
* USB Host

* USB Examples
* Virtual COM Port
* USB Descriptor Manager
» Create Template Classes
 Create Descriptors

» PC software based on LibUSB

» Special Use Cases
e e.g. boot loader

e Introduction of Spansion MCU
e Line-op of Ethernet MCUs

e Fundamentals of Ethernet

e Ethernet Microcontrollers

e Hardware Design considerations
» Software Design considerations
e Communication layer models

e The Internet Protocol suite

* Web technologies
in embedded systems

* Developing Ethernet applications
* Tools and methods

* Practical hints and advice
on FM3 Ethernet solutions

* Hands-on training

N\
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Spansion Support

= Please check the following website, for any available updates

WWW.Spansion.com

Wwww.spansion.com/starterkit

= Please contact your local support team for any technical question

America: Spansion.Solutions@ Spansion.com

China: mcu-ticket-cn@spansion.com

Europe: mcu-ticket-de@spansion.com

Japan:  mcu-ticket-jp@spansion.com

Other: http://www.spansion.com/Support/SES/Pages/Ask-Spansion.aspx

N
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Recycling

= Gultig fur EU-Lander:

— Gemal} der Europaischen WEEE-Richtlinie und deren Umsetzung in
landesspezifische Gesetze nehmen wir dieses Gerat wieder zurtick.

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

= Valid for European Union Countries:

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

— For disposal please send the device to the following address:
CCS Express GMBH
c/o Spansion International Inc.
Frankfurter Str. 83-107
D-65479 Raunheim
—
Germany

= This board is compliant with China RoHS d N\
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This document is for informational purposes only and subject to change without notice. Spansion does not represent that
it is complete, accurate or up-to-date; it is provided “AS IS.” To the maximum extent permitted by law, Spansion disclaims
any liability for loss or damages arising from use of or reliance on this document.
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