PERFORM

The following document contains information on Cypress products. Although the document is marked
with the name “Spansion” and “Fujitsu”, the company that originally developed the specification,
Cypress will continue to offer these products to new and existing customers.

Continuity of Specifications

There is no change to this document as a result of offering the device as a Cypress product. Any
changes that have been made are the result of normal document improvements and are noted in the
document history page, where supported. Future revisions will occur when appropriate, and changes
will be noted in a document history page.

Continuity of Ordering Part Numbers
Cypress continues to support existing part numbers. To order these products, please use only the
Ordering Part Numbers listed in this document.

For More Information
Please contact your local sales office for additional information about Cypress products and solutions.

About Cypress

Cypress (NASDAQ: CY) delivers high-performance, high-quality solutions at the heart of today’s most
advanced embedded systems, from automotive, industrial and networking platforms to highly
interactive consumer and mobile devices. With a broad, differentiated product portfolio that mcludes
NOR flash memories, F-RAM™ and SRAM, Traveo™ microcontrollers, the industry’s only PSoC
programmable system-on-chip solutions, analog and PMIC Power Management ICs, CapSense
capacitive touch-sensing controllers, and Wireless BLE Bluetooth® Low-Energy and USB connectivity
solutions, Cypress is committed to providing its customers worldwide with consistent innovation, best-
in-class support and exceptional system value.
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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 any use that includes 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 any use where
chance of failure is intolerable (i.e., submersible repeater and artificial satellite). Please note that Spansion will not be liable
to 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. If any products described in this document
represent goods or technologies subject to certain restrictions on export under the Foreign Exchange and Foreign Trade Law
of Japan, the US Export Administration Regulations or the applicable laws of any other country, the prior authorization by the
respective government entity will be required for export of those products.

Trademarks and Notice

The contents of this document are subject to change without notice. This document may contain information on a Spansion
product under development by Spansion. Spansion reserves the right to change or discontinue work on any product without
notice. The information in this document is provided as is without warranty or guarantee of any kind as to its accuracy,
completeness, operability, fithess for particular purpose, merchantability, non-infringement of third-party rights, or any other
warranty, express, implied, or statutory. Spansion assumes no liability for any damages of any kind arising out of the use of
the information in this document.

Copyright © 2013 Spansion Inc. All rights reserved. Spansion®, the Spansion logo, MirrorBit®, MirrorBit® Eclipse™,
ORNAND™ and combinations thereof, are trademarks and registered trademarks of Spansion LLC in the United States and
other countries. Other names used are for informational purposes only and may be trademarks of their respective owners.
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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 MB9AF314L EV-Board (PN: FSSDC-9A314-EVB) provides an economical and simple
means for study usage for MB9A310 series MCU. The board compatible with both 3.3 and
5V system contains some external resources (LED, Key, USB Device, USB Host
interface...) to demonstrate MCU periphery function.

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

_FUJITSU

L (AN o

N o
) +15U DC

Figure 1-1: FSSDC-9A314-EVB Overview
1.2 MB9A310 Series MCU

MB9A310 series MCU is 32-bit general purpose MCU of FM3 family that features the
industry's leading-edge ARM Cortex-M3TM CPU and integrates Fujitsu's highly reliable and
high-speed secure embedded flash technology. This MCU can operate at up to 40MHz CPU
frequency and work at a wide voltage range (2.7V-5.5V), which can be both compatible with
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
256K Flash, up to 32K SRAM) and a wide range of communication interfaces (USB, 12C,
SIO, LIN, CAN).

The size of on-chip memory can be configured according to different part number and the
package is available in LQFP and BGA, shown in following table.
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Product

Flash

SRAM

Package

MB9AF316M/N

512kB

32kB

- LQFP-80
- LQFP-100

MB9AF315M/N

384kB

32kB

- LQFP-80
- LQFP-100

MB9AF314L/M/N

256kB

32kB

LQFP-64
- LQFP-80
: LQFP-100

MB9AF312L/M/N

128kB

16kB

LQFP-64
- LQFP-80
: LQFP-100

MBYAF311L/M/N

64kB

16kB

LQFP-64
: LQFP-80
: LQFP-100

ZIr|zgm |z 1z | 25

1.3 Board Features

Table 1-1: Product List

FSS MB9AF314L EV-Board includes following features:

3x LED
1x Joystick

1x ‘Reset’-button

Audio Interface

Microcontroller MBOAF314L
1x USB-Host (Type-A connector)
1x USB-Device (Type-B connector)

All 64 pins routed to test pads

Standard JTAG Interface on a 20 pin-header

1x potentiometer regulating input voltage to AD channel

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

Power supply via USB-Device, JTAG or external with 15V power connector
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1.4 Getting Started

The microcontroller on the FSSDC-9A314-EVB is already programmed with a test program.
Please follow the test process as below first.

1) Make sure J7 is short, and connect the FSSDC-9A314-EVB with PC via USB Function
interface (Type-B Connector)

2) Watch that the LEDS3 blinks for a short time, then stays at “ON” state; LED1 and LED2
plays as horse-race lamp.

3) Turning the potentiometer clockwise will make the LED1 and LED2 blink fast, and
turning the potentiometer anti-clockwise will make the LED1 and LED2 blink slowly.

N2 1) .l O
G , ' ' 00
e \ { |

oo o

[
OOV (e}

QCOO00000000 '.:'_UJ ¢

B
_FUJITSU

ju. T

Y10

Wi

Figure 1-2: FSSDC-9A314-EVB Test

4) Actually now, the FSSDC-9A314-EVB can be used as a simple USB mouse, press the
up/down/left/right key of Joystick to move the cursor on the screen, and the enter key of
Joystick acts as “Left Click” of mouse.

If the test result is normal as described, congratulation! You finished the first
test on the FSSDC-9A314-EVB, and now you will get more details about
FSSDC-9A314-EVB at following chapters. You will learn about:

B The hardware setting
B How to program the Flash
B How to start with IAR-Embedded-Workbench and Keil uyVision
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2 Hardware Setting

2.1 Main Features

Audio Interface

IIS Data: SPI channel 4 LED
IIS LR Clock: SPI channel 6 ‘LEDY’ (P23)
BCLK: TIOA1_1 ‘LED2’ (P19)
JTAG Connector IIS Device control: SPI channel 7« Ep3’ (P18) USB Host
Audio sample: AD channel 3 & 4 USB
* [/ / \[ — Device
2 2 1 o
2 o 2
1 | ! Ly g o 8 5
A CNg  Audio 1.F RPZ LEDt  LED2  LED3 =
1TAG Cha fl I
[ . S - e
s Rl ’__‘F'-’i - C.o " M+ CNSEI'II'I
. FUJITSU e It
S - 8 - oM Mg =
- & ~—n n / - ous
TR ) L 3 5 ﬂ o 3|:j RIS
3 ~ [ ~of ~ -~ - NL
Al Jonn D 8 2800 ﬁ R =
u uz €10 - £ ] LIP32 = E1y Lln:
JlelJTns,pupl—lé ( ez -~ u ( 2 ol |a Potentio
.I?I:l USB_PUR - . o 5 z M J4 I:I
L] 58 - L™ o meter
caz A’:n AR o A L A an ¢ 2 CEdreC ] B
+ I uu o2 u o 1 AD channel 1
I_Iczi‘;?:"a'l R25 [ @.ﬂ CL_ILI e
L3 [
c2z oystlic
] € )( o= © (EGI‘U) (ca )(EE) o An Reset J%k
I | CNL 4 2 32 — ELII_IE“
+ c21 | —~ Fl ( )
CN7 l I e |:|§ u
A+150 o FSSDC-9A314-EVB v1.0 yUL L
DC Connector Reset Key Joystick

‘Left’ (P3C), ‘Right’ (P3D),
‘Up’ (P3E), ‘Down” (P3F)
‘Enter’ (3A)
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2.2 Jumpers Overview

Jumper Name | Function Setting

Short J5: select external power
J5-J7 Power selection Short J6: select JTAG power

Short J7: select USB power

* : Short 1,2: 5V

J8 Voltage selection Short 2.3: 3.3V
J2 USB Host/Function | Short 1,2: USB Host
J3 selection Short 2,3: USB Function
1 Mode setting Short:. Programming mode

Open: Normal mode

. . Short 1,2: when 48M oscillator is used
J9 Oscillator Selection Short 2,3: when 4M oscillator is used
— Short: when 5V power is used
J4 Voltage division Open: when 3.3V power is used
Table 2-1: Jumper List
Attention:

1) Never short J5-J7 at the same time! When Keil U-Link ME is used, JTAG power
can not be used.

2) When Keil U-link is used, only 3.3V can be selected, never select 5V power!

2.3 Setting for USB On-Board Programming

Jumper Number | Function Setting

CN6 USB function connector Connect with PC via USB cable
J2 . .

13 Host/Function selection Short 2,3

J1 Mode setting Short

J9 Oscillator Selection Short 2,3

34 Voltage division Short: when 5V power is used

Open: when 3.3V power is used

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




(e8]
FUJITSU

2.4 Setting for Debug Tool

B UselAR J-Link

Part Number Function Setting
CN9 JTAG connctor Connect with J-Link
Short J5: select external power
J5-J7 Power selection Short J6: select JTAG power
Short J7: select USB power
. Short 1,2: 5V
J8 Voltage selection Short 2.3+ 3.3V
J1 Mode setting Open

Table 2-3: Setting for J-Link

B Use Keil U-Link ME

Part Number Function Setting

CN9 JTAG connctor Connect with U-Link ME

Short J5: select external power

J5-J7 Power selection Short J7: select USB power
J8 Voltage selection Short 2,3
J1 Mode setting Open

Table 2-4: Setting for U-Link

10
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3 Flash On-Board Programming

3.1 On-Board Programming via USB

B First check the hardware setting as introduced by section 2.3.
B After connect with PC via USB cable, the EVB can be identified as a USB device.

[EDECDELN

Figure 3-1: USB Device Sign
B Check the COM port for this USB port in the device manager.

T - I

= Ports (COM &LPT)
P nbf oFAFRRRieakions Port (COM1)
(% USE Port (COM7)

Figure 3-2: COM Port in Device Manager
B |nstall the USB programmer: usbdirect-v01104.zip. (It can be downloaded on the web)

B Open it, set the parameter as shown in following figure, and select Hex file.

[M]FLASH USB DIRECT Programmer

—SELECT

| Target MCU

Hex File

CoM 1-265]

[MBIAFI14L/MAN =l

|31 4EVE Test Code.mhx Dpen |

M

Start Addr

—FLASH IMFORMATION

=100 %]

End fddr Size

| DDOOOOH | D3FFFFH | 040000H

| 100000H | 100001H | DOOOOZH

—Command to COMT

Full Oper ation {0+ E+E+ P Set Environment | Help |
Check SUM |  Versionhfo |
Do load Eraze Elank Gheck
U
Program & Werify | Bead & Compare (0 aluyy SB DIRECT
programmer

Figure 3-3: USB Programmer Overview

B Click Full Operation.

TR x

L.l .
1 } Please reset the microcontroller on userboard,

L]

Then push K buktan,

.

Cancel |

Figure 3-4: Press Reset Button

11




(e8]
FUJITSU

B Press reset key on the board. Programming will start.

l1024 / 1024

- | } It ended normally complataly

a3

Figure 3-5: Start Programming

12
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4 Sample Code

The sample codes for FSSDC-9A314-EVB board are listed as following table.

Project Name Description

Turn the potentiometer to change the LED blinking

Blinky frequency.

Implement the USB mouse to demonstrate USB

usb_function_mouse :
function

Identify a USB mouse and print the mouse position on

usb_host_catch_mouse debug window

Demo USB Host mass storage class function, and
usb_host_msc implement FatFS in the sample code, user can
create/write/read/delete files on the U-disk.

Notes:

1) It provides both IAR and Keil project for these sample code, IAR project is
developed in EWARM Embedded Workbench V6.21, and Keil project is developed
in Keil uVision 4.21.

2) If user use other version to open these projects, compiling error may occur, in this
case, please check following setting.

B |ARIDE
» MCU type
» Pre-included file
> ICFfile
» Flash loader
m Keil IDE
» MCU type

» Pre-included file
» ROM & RAM memory address

13
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4.1 Blinky
B Hardware Setting

None

B Flowchart

Main Loop

Start

4
Initialization
(ADC, System tick,
LED)

Calculate the average
value of 16 times

Set the format to
print out

1s interval
flag set?

Print out the ADC
value

Tick++

Systemtick interrupt
handler

>

Y

Set the 1s
interval flag

.

) 4

emtick inte
> high 5bits of
ADC value

Change
LED status

v

» ADC Start

End

ADC Interrupt handler

Clear ADC convert
complete interrupt flag

4

Get ADC value

4

Set ADC convert
finish flag

End

B Usage

Figure 4-1: Blinky Flowchart

1) Turn the potentiometer (RV1) clockwise and anti-clockwise
2) Watch the LED blinking frequency

4.2 USB Function
B Hardware Setting

» Check if 2,3 of J2 and J3 short

» Check J4 (Short: 5V, Open: 3.3V)
» Connect with PC via USB cable

B Flowchart

The following flowchart illuminates the procedure to implement a USB mouse, it is not a
certain flow of a function, but provides a clue to study and understand the sample code.

14
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Check Buttonlnit(),
HIDInit()

Check
EXTI8_15_IRQHandler()

Device has been
connected with
Host

Button, USB core,
HID initialization

Check Ext INT7
occurred?

4

Initial Endpoint O

A 4
Bus reset %

Configure
Endpoint 0-5

.

Get Device, HID
description

;

Enable Endpoint 5
interrupt transfer

,,,,,,,,,,,,, oo

Check
USB_2_IRQHandler()

' Check :
- HidMouseSendReport() :

Use interrupt transfer to 34_____ Check ]
' communicate with host == USB_1_IRQHandler()

Figure 4-2: USB Function Sample Code Flowchart

B Usage
1) Make the hardware setting.

2) Watch the mouse moving when pressing “Up”, “Down”, “Left”, “Right”, “Enter” keys
of Joystick.

15
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4.3 USB Host (Catch Mouse)
B Hardware Setting
> Check if 1,2 of J2 and J3 short

> Connect with a USB mouse

B Flowchart

The following flowchart illuminates the procedure to implement USB host function, which
can catch the position of a USB mouse, it is not a certain flow of a function, but provides
a clue to study and understand the sample code.

A
s USB_Handler
Systemlnit () [_____. > Initialize system Enumeration + ______ :-.
clock

main() L. P Initialize timer Mogjfegzta USBF_Handler ()
. P get_mouse_data ()
! ,
minihost_init() |._.... B Init USB host Display mouse

. — data
.

Figure 4-3: USB Host Catch Mouse Flowchart
B Usage

1) Make the hardware setting
2) Enable definition “Debug” in the code
3) Run the code.

4) Move the USB mouse, and watch the mouse position in the terminal 10 window as
following figure. (Debug viewer window in Keil IDE)

Clutput:

Z=—4
i=111¢
=361
Z=—4
i=111¢
=361
Z=—4
#=111¢
¥=361
Z=—4
#=111¢
¥=361
z=

1|

Figure 4-4: USB Mouse Position Display

16
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4.4 USB Host (Access to U-Disk)
B Hardware Setting
> Check if 1,2 of J2 and J3 short
» Connect with a U-Disk
B  Flowchart

The following flowchart illuminates the procedure to implement USB Host Mass Storage
Class function, which can identify the U-Disk and make file operation on the U-Disk, it is
not a certain flow of a function, but provides a clue to study and understand the sample
code.

UsbhAtch
Systeminit () Initialize system 1==1  EnumerateProcess()

------- | 4 clock Enumeration +------
ET () - P Initialize timer File system | g ____ | usbhost_demoapp_
initialization - MDF_task()
¥/—\ i =
main() ... B Init USB host Keypress | o

. — Check process E---- feforen S

Figure 4-5: U-Disk Access Demo Flowchart
B Usage

1) Runthe code

2) Plug-in the U-Disk

3) Press “Left key” of Joystick

4) Plug-out the U-Disk and check if a file is created (Path: .\F1\F2\) on PC.
5) Plug-in the U-Disk again

6) Press “Right key” of Joystick

7) Plug-out the U-Disk and check if the file is deleted

17
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5 Debug Tool and IDE

FSS MB9AF314L EV-Board supports both Keil U-Link-ME and IAR J-Link for debug shown
as following.

Figure 5-1: J-Link Overview

Figure 5-2: U-Link Overview

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

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 web.

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

18
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5.1 Debug with J-Link in IAR EWARM Workbench

The sample code can be debugged in IAR EWARM Workbench with J-Link. The following
figure shows basic debug window.

i)
Tool bar e Recioct—Dob Bl Lk 05 T Tech den—Help- : )
& IE FH@ &t B@o o A4y mFeesdb| nunsancie2a L2 2 X |
I
* |led.c | ade.c | os_tmr.c | key.h | os_time.c | os_cfo.h |ucos_iih |os_task.c | os_cpu_a.asm | os_cors.c |os_cpu_c.c E | E3
Flash Debug = .ﬂ Expression [ Value =l
Files [ [ =] T || An-Detetemp : Watch
o ﬂégctgr’;?ﬂi':"e" ~Flash Debug  « # Function Naue: main LedFlag Errar (col 1] window
core_cm3i.c # Parameters: nome FlagCounter ]
[E] = stern_mbabf5xc : eote Evar (ool 1,
dy\ . # Peturn: none man_str Error (col 1,
ﬂ[:ln ules s sec Error (col 1]
adce * Description: main ch Evor (cal 1
= Blkeyc * dat E 1]
) Blode . i aad = rror (col 1]
< >
Project L6 C1 starup Sint uain{void) 3% o E?rr;?{EDH
fhostartup_i s ¢ % Error (cal 1)
H 2 Clucos? #if (05_TASK NAME SIZE > 5) 1
list ) 0s_core.c INTEU err: /|1 FonTTYPES 8 <amay>
; 0SCPUUsage 000
|-&@ &hos_cpu_s.asm Fendif OSileCuM 1
Tos_cpu_c.c s» sstem inftisdization OS. TASK STAT PRID Evor(cal
~ SystenIniti): - s ! rrorfcol 1,
us_ﬁbg c i ] OSTCETh <armay>
=lee a;c %t 05-TT initialization *- O5PrioHighRdy " (0x00)
Ez mefnx; 08Initi); mon_str Error (col 17
page_id 0x00 H
gz_??exc 4+ Create task */ t_str Error (col 1 Maln
8- 03TaskCreateExc(Task_Start, B | 0x00 1
[ as_sem.e 5 troid ™10, AP Dirta = || window
| ‘—"' M ns tack o sTask_Start STE[Task_Start 55-1], kl | |
GettingStarted Jesl 4] - = [ _.l‘ Yvatch [Quick Wiatch x
ITog =
Tue bdar1513 011 Harcuare recatwith stratecy, | uss pedared

Log
window

Tue Mar 1513:23:37 2011
Tue Mar 15 13:24:47 2011
Tue Mar 15 13:24:47 2011

Tue Mar 15 13:24:47 2011
Tue Mar 15 13:24:47 2011
Tue Mar 15 13:24:47 2011
Tue Mar 15 13:24:47 2011

<

Target reset

Found SWD-DP with ID 0x2BA01477
TPIU fitted

ETH fitted.

FPUnit: B code (BF) slots and 2 literal slots
Hardware resetwith strateqy 0 was performed
Target reset

2

Ready

] [@ 5@ * [ | Zie €1 or | Ew] 212 B)e | Gin| o] He | Mr | Bal Eu] e e walFE

Figure 5-3: IAR IDE Overview

B Run an Existed Project

1) Open a project by clicking “File | Open | Workspace”

l
Sl EET R

=

File Edit “iew Projeck Tools Window Help
AT
3 File., .. kD

Close

Save \Waorkspace

Close Workspace

Header/Saurce Fle  Chel+-Shift+H

= g

i

Save
SEVE DS
Save Al

CErH-S

Page Setup...
BrimE. ..

(]

Fecent Files

Recent Waorkspaces r

Exit

Figure 5-4: Open a Project

T,

Ty
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2) Select a project (eww file)

Look in: [ ) 4R EFl Q2 E

m mb9af314l_usbhost_msc, e
_ ) settings

\_J)config

| iRelease

@output

\J)Debug

File narme: rnhEIafEﬂ 4 ug 3 j Open I
j Cancel |

Filez af type: IWorkspace Files [, ewn]

Figure 5-5: Select a Project

3) Click “Project | Rebuild All”

Projeck Tools ‘Window Help
Add Files. ..
Add Group. ..
Import File Lisk, .,
Edit Configurations...

Remoye

Create Mew Project., .,
#dd Existing Project., ..

Options. .. AlL+F7

Source Code Control 3
Make F?

Campile CtrH+F7

Rebuild Al

Clean

Batch build... Fa

Stop, Build Chrl+Ereak
Download and Debug Chrl+D

Debug without Downloading

Make & Restark Debugger Chel4-R

Restark Debugger ChrlH-Shift+R,
Dovanload 4

Figure 5-6:Rebuild All
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4) Click “Download and Debug”

e E B o ¢ G| B

(u]:]

ER-aP

£

n_mh9bfS0:x.c | mbabFs0&r.h | core_cm3.c | nand_Flash.c

Download and Debug #

Figure 5-7:Click Download and Debug

5) Use following tool bar to debug

Feset Step Step Fun to End
Target Over Dut Cursor Debugzging
- ‘ P - £ 2wt = ¥ ‘ CLIN
J = | ‘ Lo & oo s o | K||HN S0
5 Step [t R Trace
ton Into Statement oxil Control

Figure 5-8: Debug Tool Bar

The sample codes support both Flash and RAM debug in IAR EWARM Waorkbench, if Flash
debug is used, the code is programmed into MBO9AF314L Flash. If RAM debug is used, the
code only runs in RAM area, and after power off, the code will not be stored, but the RAM
debug will be faster than Flash debug.

B Setting for Flash Debug

1) Check the configuration file path ($PROJ_DIR$\config\mb9af314.icf) in Linker table.

Category:

General Options
C/C++ Compiler
Assembler
Cutput Converker
Custom Build
Build Actions

Debugger
Simulatar
Angel
GDE Server
TAR ROM-ronitor
J-Linkf1-Trace
TI Stellaris FTDL
Macraigor
PE micra
RDT
ST-LINE
Third-Party Driver
TI #D&100

Config |Librar_l,l| Input I Dptimizationsl Dutputl List I #definel Dﬂ_’|

d

i~ Linker configuration file

ermide default

Factory Settings |

\

$PROJ_DIR$\confighmb3afal 4.icf /l »

Edit... |

Configuration file spmbal definitions: [one per ling)

- |

x|

Figure 5-9: ICF File for Flash Debug
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2) Don't select “Use macro files” in “Debugger|Setup” table.
x|

Categony: Factory S ettings |

General Options
CJC++ Compiler

Assembler

Qutput Corveerter Setup IDownloadI Imagesl Extra Dptionsl F'Iuginsl
Custarn Build

Build Actions Diriver ¥ Bunto

Linker

Imain

Simulator Sty

Angel < [ Use macro filefz]
DB Server -

18R ROM-monitar $PROJ_DIRFconfigkam_WTOR.mac J

J-Linkf3-Trace I
TI Stellaris FTDI

Macrfaigor — Device description file

PE micro

ROI [~ Ovenide default

ST-LINK [$TOOLKIT_DIR$HCONFIG ' debuggerFuitsutiomb SbiE06: ddf J

Third-Party Driver

Ok I Cancel |

Figure 5-10: Macro File Disabled
3) Set Flash loader file path ($PROJ_DIRS$\config\flashloader\FlashLoader.board) in
“Debug|Download” table.

Options for node “"mb9bf506r_usbhost_msc™ ll

Category: Factam Settings |

General Options

C/C++ Compiler
Assembler

Output Converker Setup  Download Ilmagesl Extra Dptionsl F'Iuginsl
Custorn Build [ Attach ta program
Build Actions
Linker v ey download
Debugger [ Suppress download
Simulator
angel V¥ Use flash loader(s]
GDE Server v } - i
1R ROM-monitor | [$PROJ_DIR$\config\flashioader FlashLoaderboard
J-Link2-Trace \EET—L
TI Stellaris FTDI (1
Tacraigor _I
PE micro
RDI
ST-LINE
Third-Party Driver
TIXD5100

(] 4 I Cancel

Figure 5-11: Flash Load File Path
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B Setting for RAM Debug

1) Check the configuration file path ($PROJ_DIR$\config\mb9bf314_ram.icf) in Linker
table.

Options for node “mb9bf506r_usbhost_msc™ x|

Categoary: Factory Settings |

General Options
CIC++ Compiler

Assembler -
Oukput Converter Canfig | Liblar_l,ll Input I Dptimizationsl Dutputl List I ﬂdefinel DA | 4
Cuskom Build
Build Actions i~ Linker configuration file
[P
Debugger L—1 ™

Simulator | [sPROJDIR\configumbSaf31a_tam.ic //‘I)
Angel
GOE Server Edit... |

TAR. ROM-mianikar
J-LinkJ3-Trace Configuration file symbal definitions: [one per line)
TI Stellaris FTDI ﬂ
Macraigor
PE micro
RDI
ST-LINK
Third-Party Driver
TI XD5100

[~

Figure 5-12: ICF File for RAM Debug
2) Select “Use macro files” in “Debugger|Setup” table.

Options for node "mb9bf506r_mfserial™ il

Categony: Factory Settings |

General Options
CMC++ Compiler

Assembler
Qukput Converter Setup | Dawnload I Images I Extra Optiohs I Plugins I
Custaorn Build
Build Actions Driver ¥ BRumto
Linker [o-LinkArTrace =l [rain
Debugger
Simulakar — Setup macros
Angel Ird s
GDE Server -
1AR. ROM-manitar < |$F'F|DJ_DIF|$\Can|g'\F|am_VTDF|.mac J >
J-Link{3-Trace I /4
TI Stellaris FTDI
Macrfalgor — Device description file
PE micra .
[~ Overide default
ROI
ST-LINK I$TDDLKIT_DIF|$\CDNFIG\debugger\Fuiitsu\iombSbFEDEr.ddf J
Third-Party Driver

[a]:8 I Cancel

Figure 5-13: Macro File Enabled
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3) Don't use Flash loader file.

Options for node “mb9bf506r_usbhost_msc™ i[

Categony: Factary Settings |

General Options
C}C++ Compiler

Assembler

Oukput Converter Setup  Download | Images I Extra Options | Flugins I
Custom Build [ Attach to program
Build Actions
Linker ¥ “erify download
Debugger [~ Suppress download
Simulator
Angel Uze flash loader(s]
GDE Sefver Oemdedeanl . board file
1AR. ROM-manitar [PRO._DIR$\config\lashioader\FlashLoaderboad . |
J-LinkjJ-Trace

TI Stellaris FTDI Edit... |

Macraigor

PE rnicro

ROI

ST-LIMK
Third-Party Driver
TI xD5100

ok, I Cancel |

Figure 5-14: Flash Loader File Disabled
If user need to program the hex file into Flash via USB programmer, a hex file need to
be produced first.

®m How to Make a HEX File
1) Use Flash debug
2) Select “Generate additional output” in “Output Converter” table.

Options for node “"mb9bf506¢_usbhost_msc™ ﬂ

Categary: Factom Settings |

General Options
CJC++ Compiler
Assembler
Oukput Converter Output |
Custom Build
Build Ackions ¥ Generate additional output
Lirker
Debugger

Sirmulator

angel

GDE Server

IAR ROM-monitar
J-Linkf2-Trace Imbﬁbf31 4_usbhaost_mse.srec
TI Stellaris FTDI
Macraigor

PE micro

RDI

ST-LIME
Third-Party Driver
TI ®D5100

EHatptit farmnat:

I Matarala A

Cutput file
v Overide default

Ok I Canrcel

Figure 5-15: Hex File Genration in IAR IDE
3) User can find the generated file in path (../Debug/Exe)
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5.2 Debug with U-Link ME in Keil uVision4

The sample code can also be debugged in Keil yVersion4 with U-Link. The following figure
shows basic debug window.

-3 modules
7

IOREG_SCFD_UO;
AD_Data_tewp = AD_Data_temp >> &
sprintf | disp, "sd", AD_Data temp);
IOREG_SCCR_UO |= 0x01; /% L/DC start Tt/
H

if (abs (AD_Data temp - AD_Data) > 20)

{

[Wmain - u¥ision MEIES
TOOI bar Fie Edit Yiew Project Flash Debug  Peripherals Tooks SYCS  Window Help
W EETFTIEE ® i -5 @ 0 Se ] |
B EHO B o v A@ & - -
Project 7 x mainc_ X os_cpu_as | [¥] os_corec | [#] ledc | §2] Serialc | #] keyc | [] fonkh | ¥
D =
£ 4 MBBFSOx Flash = O3TaskNameSet (Task_Honitor PRIO, "Honitor", Serr): = o Value
€5 Startlp 43 #enair AD._Data, temp [ B0000
startup_MB9BFS0%.5 44 key_flag = 1: <doublehk o P2 to ad
syskem_MB9BFS0x.C 445 05TaskDel (O3 _PRIO SELF); /7 deteled by itself #/
H =3 Soures Fles 46
* 47
48
T
. &5 Documentation 40 /7 Task neme: Tagk_AD = 30 Data temp o owdfon
PI’OJeCt [ Abstract.bxt 441 /© Task Description: This task is used to wake LEDZ,4,6,8 L7
. B£5 uces2 a2 twinkle at 1Hz frequency. L
list o5t oz ir "
o5 tore.c D
os_dbg.c 485 void Task AD [void *pdata)
os_flsg.c 48 1
0s_mbox.c a47 while (1)
os_mem.c 48 t
0s_mutex.c 489 if(l != [IOREG_ADSE U0 &0x1))
os_a.c 490 t
441 ol
492
443
444
445
435
447
498

lProject

K]

jid Qutput

Build
output

rase Done.
rogramming Done.
erify OK.

cra=w=1 il

14

oad "F:vifujicsu arm MCUNVAYRTOSYYucosh \wbShESxxy tewplatesi ' frad_ucos_dewod '\ examplely ARMAVY Flash\yBlinky. AEF"

3

Watch
window

Main
window

4

3

[

[JULINK Cortex Debugger

[t1: 0.00000000 sec

||:a01 ciz5

|[cap] | [scrcove] ],

Figure 5-16: Keil IDE Overview

B Run an Existed Project

1) Open a project by clicking “Project | Open Project...”

a2 o

Projeck iFIash Debug  Peripherals  Tools  SYCS  Window  Help

Mewy pvision Project. ..
Mew Multi-Project Workspace. ..
Open Project...

Figure 5-17: Open a Project

W O] B @@ 1419
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2) Select a project (uvproj file)

Look ir: |EMHM - « £ ER-

2=

TCrM_platfrom.uvproj
| output
| )Flash

hy Documents

. B
™

npUker

File: namne: I j

Files of type: IF'miect Files [*.uwproj; " uwmpw; ® uwd; ® uv3; ".lj

Open

[_Oeen |
Cancel |
FA

Figure 5-18: Select a Project
3) Rebuild all

LOAD

§1 Debug

Aroject

=i Debl  Rehuid all target Files
2.LZ5 oo

Figure 5-19: Rebuild All Files
4) Start debug

e @ e (=]

Enter or leave a debug session

@ Start/Stop Debug Session (Ctrl+F5) |

Figure 5-20: Start Debug
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5) Use following tool bar to debug

Step Control Show Windows Command, Tool Box
Reset (Step in, out, etz Dizaszembly, Symbals, Registers, {zan be
Target Call Stack) customized)

g S T

|R°s'? HO e v OdRBEadr d-Z3-8-0-F - |

T 1 o 7

Start) Show Show (multiple) Windows Debug
Stop Source/Code OWatch, Memory, Serial fnalvsis, Fastors
Application Line of current Trace. System Viewer) Yiews
PC

Figure 5-21: Debug Tool Bar

The sample codes support both Flash and RAM debug in Keil uVison 4, if Flash debug is
used, the code is programmed into MB9AF314L Flash. If RAM debug is used, the code only
runs in RAM area, and after power off, the code will not be stored, but the RAM debug will
be faster than Flash debug.

B Setting for Flash Debug
1) Set ROM address in Flash area. (0x00000000-0x0003FFFF)
x|

Device Targst | Dutputl Listingl User I EI.-"EI++| Asm I L\nkerl Debugl Uti\itiesl

Fuijitsu Semiconductors MBSAF314L

~ Code Generation

stal [MHz): |4.0
Operating system: |Mone j ™ Use Cross-Madule Optimization
™ Use MicroLIB I=| Big Endizn
— Read/Only Memary Area: — Read/wiite Memary Area:
default  off-chip Start Size Startup default  aff-chip Start Size Molnit

I~ ROMI: |—|— C " RaM1L |—|—

I ROM2 |—|— s I RaM2: |—|— r

[T ROM3: ‘ |—|— r
on-chip on-chip

7 rom (oo |ux40000 " IRaMi: MW r

r

’j>:‘
.
£

r IHDM2:| |T e [~ IR&MZ: IDx1FFFEDDD |ux4000
oK I Cancel | Defaults | Help |

Figure 5-22: ROM Address Setting for Flash Debug
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2) Don't use initialization file.

Options for Target "Debug’

Devicel Targetl Dutputl Listingl User I E.-"EI++| Azm I Linker Debug | Utilitiesl

Settings | & Lse: IULINK Cortex Debugger

€ Use Simulatar
[~ Limit Speed to Feal-Time

j Seltings |

X

[V Load Application at Startup V' Run ta main() V' Load Application at Startup V' Rur ta main()

Initialization File: Initi e:

| [ [

.| Edit.. |

Restore tg-Sreesian-Sebifg

Restore Debug Session Settings

¥ Breakpairts ¥ Toolhos ¥ Breakpairts ¥ Toolhox

¥ “wiatch windows & Performance Analyzer ¥ wiatch windows

V' Memary Display V' Memary Display
CPU DLL: Pararneter: Criver DLL: Parameter:
ISAHMCMS.DLL I-MPU ISAHMCMS.DLL I-MPU
Dialog DLL: Pararneter: Dialog DLL: Parameter:
IDCM.DLL |-pcM3 ITEM.DLL |-pcM3

QK I Cancel | Defaults | Help |

Figure 5-23: Don’t use initialization File
3) Check “Update Target before Debugging” checkbox

DOptions for Target ‘Debug®

Devicel Targell Dutputl Listingl User I EI.-"EI++| Asm I Linkerl Debug  Utilities |

r— Configure Flazh Menu Command

' Use Target Driver for Flash Programming

IULINK Cortex Debugger j

It Fil:

" Use Extemnal Tool for Flash Programming

Eommand:l _I

Arguments: I

I~ Rur Independert

Ok I Cancel | Defaults |

Help |

Figure 5-24: Select Update Target Before Debugging
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B Setting for RAM Debug
1) Set ROM address in Code SRAM area. (0OxX1FFFCO000-Ox1FFFFFFF)

. Options for Target 'Debug”

Device Target | Dutputl Listingl Lsger | E£E++| Agm | Linkerl Debugl Utilitiesl

Fuijitsu Semiconductors MES4F 3141

tal (MHz): |4-U

Operating system: |Mone j

—Read/Only Memam Area:

default  aoff-chip Start Size Startup
I ROMI | | s
I ROMZ | | e
I ROMZ | | el

on-chip

[  IROGq; |OxTFFFCODD  |0:4000 )-
[~ IROMZ: | T C

— Code Generatioh

[~ Use Cross-Module Optimization

[~ Use MicralIB = Big Endiar

— Read"write Memaon Area:

default  aff-chip Start Size Mal it

™ RaMI: | r

™ RaM2 | [ r

™ RaM3 | | r
on-chip

M IRAMT: |nxzunnunnu |nx4nun r

[T IRaMZ: |D:-:1FFFEDDD |nxanun -

| ok I | Cancel I | Defaults I

Figure 5-25: Set RAM Address for RAM Debug
2) Set initialization file path. (..\Debug_RAM.ini)

Devicel Targetl Dutputl Listingl User I CHC++| Asm I

© Use Sirnulatar Settingsl

[~ Limit Speed to Real-Time

Dptions for Target ‘Debug’

Linker  Debug | Utltes |

x|

& User IULINK Cortex Debugger

j Settings |

W Load &pplication at Startup W Fiur ta mainl)
Initialization Fils:
| ] [Eag |
Restore Debug Session Settings————————————————
W Breakpaints v Toolbaw
[V “watch Windows & Performance &nalyzer
v Memory Display

W Load &pplication at Startp

Initialization Eile:

™ Run to main)

MDebug_ RAM.ini

Restore Debug Session Settings
W Breakpaints v Toolbax
¥ ‘wiatch windows
v Memory Display

CPU DLL: Parameter:

Driver DLL: Parameter:

ISAHMEMS.DLL I-MPU

Diialog DLL: Parameter:

ISAHMEMS.DLL I-MPU

Dialog DLL: Parameter:

IDEM.DLL I-pCM3

ITEM.DLL I-pCM3

aK | Cancel | Defaults |

Help |

Figure 5-26: Select Initialization File
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3) Don’t Check “Update Target before Debugging” checkbox
foptions for Target pebu x|

Devicel Talgetl Dutputl Listingl User | EHE++| Asm | Linkerl Debug  Utilities |

— Configure Flash betu Cormmand

' se Target Driver for Flash Programming

: [ULINK Cottex Debugger <] setina | I Lipdais Tage Eeleae
I File: | | _Edt |

" Use Extemal Tool for Flash Programming

Eommand:l _l

Arguments: I

= Bun lndependent

kK I Cancel | Defaults | Help |

Figure 5-27: Select Update Target Before Debugging
If user need to program the hex file into Flash via USB programmer, a hex file need to
be produced first.

B How to Make a HEX File
1) Check “Create HEX File” checkbox (This file is Intel Format HEX)

: . Options for Target 'Debug’ ﬂ

Devicel Target Output | Listingl User I E£E++| Asm I Linkerl Debugl Utilitiesl

| Select Folder for Objects... | Mame of Executable: ImbSaf31 4|_template

' Create Executable: Soutputidebugmb3af31 41 template

I -
¥ Debug Informaticn [ Create Batch File
v Create HEX File

1 [¥ Browse Infarmation

" Create Librany: outputtdebugsmb9af3 41_template. LIE

0k I Cancel | Defaults | Help |

Figure 5-28: HEX File Generation in Keil IDE
2) User can find the generated file in path “..\output\debug\”’
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6 Materials Download

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

B Software
® FUJITSU Flash MCU Programmer
® FUJITSU Flash USB DIRECT Programmer

B Document
® FSSDC-9A314-EVB User Manual
® FSSDC-9A314-EVB Schematic
® MB9A310 Series Datasheet
® MB9A310 Series Peripheral Manual
® MB9A310 Series Flash Programming Manual

B Sample code
® Blinky
® usb_func_mouse
® usb _host _catch_mouse

® usb_host_msc

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