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™
ARM ARM and Cortex-M3 are the trademarks of ARM Limited in the EU and other countries.

ALL RIGHTS RESERVED

The contents of this document are subject to change without notice.
Customers are advised to consult with sales representatives before ordering.

The information, such as descriptions of function and application circuit examples, in this document are
presented solely for the purpose of reference to show examples of operations and uses of FUJITSU
SEMICONDUCTOR device; FUJITSU SEMICONDUCTOR does not warrant proper operation of the device with
respect to use based on such information. When you develop equipment incorporating the device based on such
information, you must assume any responsibility arising out of such use of the information. FUJITSU
SEMICONDUCTOR assumes no liability for any damages whatsoever arising out of the use of the information.

Any information in this document, including descriptions of function and schematic diagrams, shall not be
construed as license of the use or exercise of any intellectual property right, such as patent right or copyright, or
any other right of FUJITSU SEMICONDUCTOR or any third party or does FUJITSU SEMICONDUCTOR warrant
non-infringement of any third-party's intellectual property right or other right by using such information. FUJITSU
SEMICONDUCTOR assumes no liability for any infringement of the intellectual property rights or other rights of
third parties which would result from the use of information contained herein.

The products described in this document are designed, developed and manufactured as contemplated for
general use, including without limitation, ordinary industrial use, general office use, personal use, and household
use, but are not designed, developed and manufactured as contemplated (1) for use accompanying fatal risks or
dangers that, unless extremely high safety is secured, could have a serious effect to the public, and could lead
directly to death, personal injury, severe physical damage or other loss (i.e., nuclear reaction control in nuclear
facility, aircraft flight control, air traffic control, mass transport control, medical life support system, missile launch
control in weapon system), or (2) for use requiring extremely high reliability (i.e., submersible repeater and
artificial satellite).
Please note that FUJITSU SEMICONDUCTOR will not be liable against you and/or any third party for any claims
or damages arising in connection with above-mentioned uses of the products.

Please note that FUJITSU SEMICONDUCTOR will not be liable against you and/or any third party for any claims
or damages arising in connection with above-mentioned uses of the products.

Any semiconductor devices have an inherent chance of failure. You must protect against injury, damage or loss
from such failures by incorporating safety design measures into your facility and equipment such as redundancy,
fire protection, and prevention of over-current levels and other abnormal operating conditions.

Exportation/release of any products described in this document may require necessary procedures in accordance
with the regulations of the Foreign Exchange and Foreign Trade Control Law of Japan and/or US export control
laws.

The company names and brand names herein are the trademarks or registered trademarks of their respective
owners.

Copyright ©2010 FUJITSU SEMICONDUCTOR (SHANGHAI) LIMITED All rights reserved.
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1 Introduction

1.1 Product Overview

FSS MB9BF618S Evaluation Board (PN: FSSDC-9B618-EVB, shown as below) provides an
economical and simple means for the study of MB9BF610 series MCU (ARM cortex-M3
based). The board contains dual Ethernet ports and some external resources (LED, Key,
USB Device, USB Host interface, NAND Flash and Micro SD) to demonstrate MCU
periphery function.

It also provides standard 20 pin JTAG interface, which is compatible with both IAR and Keil
debug tool. In addition, it allows on-board programming using USB mode.

JTAG  device IUSE host

Ethernet Part 1

..........

Serial Fort
Ethernet Port 0
Test Fin
Reset
External
18V DC
Micro S0

Joystick LED Mand
D0
Flash Selection

Figure 1-1: FSSDC-9B618-EVB Overview

1.2 MB9B610 Series MCU

MB9B610 series MCU is 32-bit general purpose MCU of FM3 family that features the
industry's leading-edge ARM Cortex-M3 CPU and integrates Fujitsu's highly reliable and
high-speed secure embedded flash technology. And up to 2 independent Ethernet MAC
controllers are contained in the MCU. This MCU can operate at up to 144MHz CPU
frequency and work at a wide voltage range (2.7V-5.5V), which can be compatible with both
3.3V and 5V system.

It includes a host of robust peripheral features, including motor control timers (MFT), base
timer (can be configured to PWM, PPG, Reload, PWC timer), ADCs, on-chip memory (up to
1M bytes Flash, up to 128K bytes SRAM) and a wide range of communication interfaces
(USB, I12C, SIO, LIN, CAN).

The size of on-chip memory varies with different part number and the package is available in
LQFP and BGA, as shown in following table.
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Product Flash SRAM Package

MB9BF616S/T 512kB 64kB S:

LQFP: FPT-144P-MO08 (0.5mm pitch)

MB9BF617S/T 784kB 96kB T:

LQFP:FPT-176P-M07(0.5mm pitch)

MB9BF618S/T 1MB 128kB

BGA: BGA-192P-MO06 (0.8mm pitch)

Table 1-1: Product List

1.3 Board Features
FSSDC-9B618-EVB includes following features:

Microcontroller MB9BF618S

2x Ethernet Ports

1x USB-Host (Type-A connector)

1x USB-Device (Type-B connector)

1x UART

1x LED (for user) ,1x LED (for power)

1x Joystick

1x ‘Reset’-button

1x Nand Flash (32MBytes)

1 xMicro SD slot (SPI)

Standard JTAG Interface on a 20 pin-header
Power supply via USB-Device, JTAG or external with 15V DC power
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2 Getting Started

The microcontroller on the FSSDC-9B618-EVB has been programmed with a test program.
Please follow the steps below firstly.

1) Make sure that both JP11 and JP5 are shorted, MDO is disconnected. Connect the EVB
with PC via USB cable (Type-B Connector) for power supply.

2) Observe blinking of the LED (Green), which shows that both the test program in the
MCU and the power supply work well.
2.1 UART

® Connect the EVB with serial COM of PC (using extension cable). A USB-232 cable is
the alternative if serial COM is not available for the PC.

® Run the serial tool on the PC and set its parameters. The configuration below is for
super terminal of the Windows: 8-bits data, 1 stop bit, no parity, 115200 bps

baudrate.
Part Settings |
Bitz per zecond: |l
Data hits: IE! j
Parity: INone j
Stop hits: |1 j
Flow contral: INone j

Bestare Defaults |
ak I Cancel | Apply |

Figure 2-1: Configuration of serial communication

® The message below will be shown in the serial debug tool after the EVB is powered
on.

MB9B618EVB test items
1 Joystick
2 Nand Flash

3 SD card
4 USB host

Figure 2-2: start-up message of the EVB

The message indicates that the UART can receive data successfully and the test can be
continued.
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2.2 Joystick

® Input “1” into the sending out area of the serial tool and then press the button “Falj & i%”
to send command to the EVB

® The message of “ joystick testing, press enter key to exit ” will be shown in the
tool as figure 2-3

The corresponding name of the key will be shown on the tool when it is pressed
® Press the middle key ” enter ” to exit the testing of joystick
The message of ” exit joystick test ” will be shown thereafter

O |CoM4 v || MEBSEEIZEVE test items =]
. 1 Joystick
g 11520 7| | |2 Wand Flash

3 5D card
i [WORE < 4 USE host
joystick testing, press enter key to exit
fEIEr |1 up
. down
= 2 left
@ zammnl| fe
exit joystick test

ggﬁqﬁg LT[EE  [eokokotoko
Hand testing

FIERT Wand i= 0K
—piE e ERE ST
I BahiE= _ S0 testing
[ R i s SD is DK
e ek ook o

(R 2 T USE host testing

Udi =k httached!

IC: WCOMDAT & Udi =k Detached!
Exzit USE host test

L]l

[ TrodthlEix iﬁbﬁiﬁl
[~ Bahkix (ERIFEEER)

w=E| pﬁﬁmiﬁfﬁ@ri)

S 1 [RX

Figure 2-3: testing screen

2.3 Nand flash

® Input “2 “into the same tool and press ” F3h K% ” button to send it out
® The message of ” Nand testing ” will be shown

® The message of " Nand is OK ” will be shown if the Nand flash works well
°

The message of ” Nand Error” will be shown if error presents in the connection
between Nand flash and MCU.

2.4 Micro SD

® Input “3 “into the same tool and press ” F3§ K% ” button to send it out
® The message of ” SD testing ” will be shown

® The message of ” SD is OK ” will be shown if the SD works well

® The message of ” SD Error ” will be shown if SD is not plugged

2.5 USB host
® Input “4 “ into the same tool and press ” F3§ K% ” button to send it out




L
FUJITSU

® Plug flash disk into the EVB. The message of ” Udisk Attached! ” will be shown when
the flash disk is recognized by the USB host dirver

® The message of ” Udisk Detached! ” will be shown when the flash disk is unplugged

The message of ” Exit USB host test” will be shown when pressing the “enter ” key to
exit the testing of USB host

2.6 Ethernet

® Set the IP address of PC as shown below:

- Local Area Connec

Jd Al internet Protocol (TCP/IP) Properties

General | Authertication I Advanced I

Connect using:

I@ Broadeaom Metlink [TH] Gigabit Ether Configure. . |

This connection uzes the following items:

[C] 5= MaweLink, IPA5 P /M etBIOS Compatible Transpart F‘rotn;l
%= MNetwork Monitor Driver

%~ Interet Protocol [TCPAR)
-
4| | B

Install... [ rirstall I Prapertiez |

r— Description
Tranzmizzion Control Protocal/Internet Pratocal. The default
wide area network. protocal that provides communication
across diverse interconnected networks.

™ Show icon in natification area when connected
W Matify me when thiz connection has imited or no connectivity

oK | Cancel I

General |

You can get [P seftings azsigned automatically if pour network, supports
thiz capability. Othenwize, you need to ask your network administrator for
the appropriate [P seftings.

€ Obtain an IP address automatically

€ Obtain DME serven addiess automatizally

— % Usze the following IP address:
IP address:

Subnet mask:

Drefault gateway:

— % Usze the following DMS zerver addreszes:

Prefered DMS server I . . .

< Advanced.. ’
L=

Alternate DWS server

oK | Cancel |

Figure 2-4: IP address setting of PC

2]
IP Settings | NS | wiNS | Optiors |
~IP addresses
IP address | Subnet mask
192.168.1.30 255.255.255.0
192.168.2.32 255.255.255.0
Add. | Edit Remove |
r— Diefault g 13
Gateway | Metric |
192.168.1.1 Automatic
18216821 Automatic
Edit... Remove |
v Automatic metric
Interface metric: I

oK | Cancel

Figure 2-5: IP address of PC after configured

® Short JP11.Connect the PC and Ethernet Port 0 (J1) with an Ethernet cable
® The green light of the Ethernet port should be illuminated when EVB powers on
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® Ping testing---Send command of “ping 192.168.1.20 “ per CMD.exe tool of PC
® The screen below should be shown when the Port 0 is connected and works well

INDOWS' system32' cmd.exe

C=“Documents and Settings>ping 192.168.1.28

Pinging 192.168.1.28 with 32 bhytes of data:

Reply from 192_168.1.28: bytes=32 time<ims TTL=25%
Reply from 192.168.1.208: bytes=32 time<ims TTL=255
Reply from 192.168.1.208: bytes=32 time<ims TTL=25%
Reply from 192_168.1.28: bytes=32 time<ims TTL=25%

Ping statistics for 192.168.1.28:

Packets: Sent = 4, Received = 4. Lost = 8 <Bx loss).
Approximate round trip times in milli-seconds:

Hinimum = Bms,. Maximum = Bms,. Average = Bms

C:“Documents and Settings>g

Figure 2-6: Ethernet Port0 testing

® Connect the PC and the Ethernet Port 1 (J2) with an Ethernet cable.
® Ping testing---Send command of “ping 192.168.2.22 “ per CMD.exe tool of PC
® The screen below should be shown when the Port 1 is connected and works well

INDOWS' system32'.cmd.exe

C=“Documents and Settings>ping 192.168.2.22
Pinging 192.168.2.22 with 32 bhytes of data:

Reply from 192 _168.2_.22: bytez=32 time<{lms TTIL=255
Reply from 192.168.2.22: bytes=32 time<ims TTL=255
Reply from 192.168.2.22: bytes=32 time<lms TTL=255
Reply from 192_168.2_.22: bytez=32 time<{lms TIL=255

Ping statistics for 192.168.2_22:

Packets: Sent = 4. Received = 4. Lost = B (8x loss).
Approximate round trip times in milli-seconds:

Hinimum = Bms,. Maximum = Bms,. Average = Bms

C:“Documents and Settings>

Figure 2-7: Ethernet Port1 testing

10
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3 Hardware Setting

3.1 Connectors Overview

Connector Funcion Setting
Short JP5: power by USB
JP5~JP7 Power selection Short JP6: power by JTAG

Short JP7: power by external power supply

Short: Programming mode, JP9 should be shorted also

MDO Mode setting Open: Normal mode
JP9 USB programming Work with MDO to update the internal Flash of MCU
JP10.JP11 PHY reference Short JP10: 50Mhz provided by MCU
’ clock selection Short JP11: 50Mhz provided by external oscillator
19,020 J21 Tgsting / extenstion
pins
Table 3-1: Connector List
Attention:

1) Never short JP5-JP7 at the same time! When Keil U-Link ME is used, power
supply by JTAG is not supported.

2) Never short JP10 and JP11 at the same time, which will cause abnormity of the
MCU!

3.2 Setting for USB On-Board Programming

Connector Function Setting
MDO Mode setting short
JP9 USB programming short

Table 3-2: Setting for USB On-Board Programming

3.3 Setting for Debug Tool
B Using IAR J-Link

Connector Function Setting
J14 JTAG connector Connected with J-Link
Short JP5: power by USB
JP5~JP7 Power selection Short JP6: power by JTAG
Short JP7: power by external power supply
MDO Mode setting Open

Table 3-3: Setting for J-Link

m  Using Keil U-Link ME

Connector Function Setting
J14 JTAG connector Connected with J-Link
. Short JP5: power by USB
JP5.JP7 Power selection Short JP7: power by external power supply
MDO Mode setting Open

Table 3-4: Setting for U-Link Me

11
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4 Flash On-Board Programming

4.1 On-Board Programming via USB
B Check the connector setting as described in section 3.2.
B When connecting with PC via USB cable, the EVB can be identified as a USB device

after power on.
g &z Penve.

Figure 4-1: USB Device Sign

B Check the COM port for this USB device in the device manager.

=l %" Porks {COM & LPT)
. ré’i Cormrmunications Port (COM1)

g A05E Park (COMAT >

Figure 4-2: COM Port in Device Manager

Install the USB programmer: usbdirect-v01105.zip. (It can be downloaded from the web)

B Run the software and set the parameter as shown in following figures, and select Hex
file. Click “Full Operation” button.

o
—SELECT —FLASH INFORMATION
Tareet MGL Start fddr End Addr Size

| 00000000H | ODOFFFFFH | 00100000H
Hex Fil FM3_61BEVE Debug Mhex  Open
=T | = | 00100000H | DO100001H | DOODDODZH

COM (1 -2E5) |6 | | |
| | |

—Command to GOME

Full Operation (O E+ B+ P) Set Environment | Help |
Check UM | Version hfo |
LDiovn load Eraze Blank Check
Program & Verify | Bead & Compare Copy USB DIRECT
programmer

Figure 4-3: Setting of USB Programmer

12
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SIS
e
Target MC : Size
o 040000H
o i fash
e rie QoooozH
COm -2 i Please reset the microcontroller on userboard.
Then push Ok buttan,
—Command ti
(0]4 I Cancel |
Help |
llll zion Info |
Downloz
' ! ' Virtual GoM
Froeram & Werify | Bead & Compare Sy | USB DIRECT
programmer

Figure 4-4: Reset the EVB message during programming

B Reset the EVB and click the “OK” button to start programming.

2049 / 2049

. | ) It ended normally completely

Figure 4-5: Programming complete successfully

13
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5 Sample Code

The following sample projects are provided for FSSDC-9B618-EVB. Please check the
update of the website for more samples.

Project Name

Description

618EVB_sample

Developed using IAR IDE, the simple demo of
accessing the peripherals on the EVB is provided, such
as USB host, UART, Micro SD, Nand flash, Joystick
and Led.

618EVB_ethernet

Developed using IAR IDE, uC/OS-lIl and an open
source TCP/IP stack—LwIP are adopted to
demonstrate the Ethernet features of the MB9BF618S.
Some sample applications are provided, i.e. UDP/TCP
server & Web server.

mb9bf618s_template

The project template for IDE of IAR and Keil.

Notes:

1) More details for the Ethernet demo projects can be found in another user manual
with PN: MCU-AN-510042-E-10.

2) The source code of uC/OS-Il kernel should be downloaded from the web below
and copied to folder of : middleware\uCOS_II_V286\Source\

http://micrium.com/page/downloads/source code

=loj x|
File Edit Miew Favorites Tools Help | .'f
@ Back - \_j L lT Pl ] Search Ii_:" Folders | o & x n | v
Address |1.i'| D:4615EVE_ethernetimiddlewareluCos_IT_Y256\Saurce j G0
Folders w [ Mame =
@ Deskbop a 1] app_cFg
ED My Documents 1] os_cfg
= j Iy Computer €l os_core
e Local Disk (22 | £] os_dbg
e Mew Yolume (D) €] os_flag
=l [C3) 618EVE_ethernet <] os_mbioe
lii'l COmman ﬂ 05 _Mmem
IC7) drivers €] os_rnutex
|C5) example Clos_g
= 15 middleware ﬂ 05_SEm
I Iwip-1.3.2 EJ os_kask
= 09 uCos_II_v28s <] os_time
B ) cru ] os_tmr
) 18R <] ucos_ii
Source 0] ucos_ii
| AMZO100506
) FM3 ||« | o

Figure 5-1: Structure of the Project folder

14
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3) IARIDE version is EWARM V6.21 and Keil IDE version is uVision 4.21.

4) If using other version IDE to debug these projects, compiling error may occur.
Then please kindly check the following settings.

m |ARIDE
> MCU type
» Pre-included file
> ICF file
> Flash loader

m Keil IDE
> MCU type
> Pre-included file
» ROM & RAM memory address

15
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6 Debug Tool and IDE

FSSDC-9B618-EVB supports both Keil U-Link-ME and IAR J-Link for debugging.

Figure 6-1: J-Link Overview

Figure 6-2: U-Link Me Overview

The U-Link-me should be used with Keil uVision 4 which can be downloaded freely from
following website.

https://www.keil.com/update/sw/RVMDK/4.21

The J-Link should be used with IAR Embedded Workbench which can be downloaded freely
from following website.

http://www.iar.com/website1/1.0.1.0/68/1/

The introduction of using the IDE can be found in the document whose PN is MCU-AN-
510014-C-10.

16



(e}
FUJITSU

7 Materials to Download

The following materials can be downloaded from the website,
http://www.fujitsu.com/cn/fss/mcu/32bit/fm3/

m  Software
® FUJITSU Flash USB DIRECT Programmer

B  Document

FSSDC-9B618-EVB User Manual
FSSDC-9B618-EVB Schematic

MB9B610 Series Datasheet

MB9B610 Series Peripheral Manual
MB9B610 Series Flash Programming Manual

B Sample code
® 618EVB_sample
® 618EVB_ethernet
® mb9bf618s_template

® IDE Study Material
® |AR IDE study material
® Keil IDE study material

17



