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1. INTRODUCTION
1.1. ABSTRACT
SpringCard CSB4, K531 and K632 products are based on the same hardware
platform: a contactless interface (ISO/IEC 14443 only for CSB4 and K531, both
ISO/IEC 14443 and 15693 for K632) and a microcontroller.
This document explains how to upgrade the firmware of the microcontroller with
the flash upgrade software provided by the manufacturer of the microcontroller.
1.2. COVERED PRODUCTS
At the date of writing, this document refers to the following list of products:
m CSB4-U and CSB4-S*,
m K531, K531-TTL, K531-232?,
m K632, K632-TTL, K632-232,
m RDR-K632-TTL, RDR-K632-232,.
Please read the datasheet of every product for specifications and the detailed list
of features.
1.3. AUDIENCE
This manual is designed for use by technical support or after-sale teams. It
assumes that the reader has expert knowledge of electronics.
1.4. SUPPORT AND UPDATES

Interesting related materials (product datasheets, application notes, sample
software, HOWTOs and FAQs...) are available at SpringCard’s web site:

www.springcard.com

Updated versions of this document and others will be posted on this web site as
soon as they are made available.

For technical support enquiries, please refer to SpringCard support web page at
www.springcard.com/support .

! CSB4.3 (based on K531-2R or K531-4R core) only. Earlier CSB4, CSB4.1 and CSB4.2 versions
(based on K531 or K531-R core) are not supported anymore.

2 K531-2R or K531-4R only. K531 and K531-R are not supported anymore.
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2. CHOOSING THE COMMUNICATION INTERFACE TO
FLASH YOUR PRODUCT

2.1. CSB4-U or CSB4-S

CSB4-U and CSB4-S have an internal switch to control whether the
microcontroller is in flash upgrade mode or in operation mode.

You must open the device to access this switch.

Disconnect your CSB4-U from the computer before opening the cover or moving
w the switch.

Remove power supply (unplug the jack) from your CSB4-S before opening the
cover or moving the switch.

2.1.1. Opening the device

Use a PH1 screwdriver to remove the four screws under the product.

Remove the cover to access the PCB.

2.1.2. Switching the microcontroller to flash upgrade mode

Move the switch to the ON position.

2.1.3. Switching the microcontroller back to operation mode

Move the switch to the OFF position (near digit “1"”)
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2.1.4. Closing the device

CSB4/K531/K632 - Firmware upgrade procedure

Be careful that the 2 screws going to the top (near the LEDs) are a bit longer
than the 2 screws going to the bottom. Putting the long screws in the bottom

holes will damage the product.

Do not over screw.

2.1.5. Detecting the CSB4 in flash upgrade mode via Device Manager

After putting your CSB4 in flash upgrade mode, open your Device Manager.
When plugging your CSB4, you should see it appear in the "COM & LPT"” section:

L Device Manager

B

File  Action  Yiew Help

W& 2 A

i

'y Computer
ag Disk drives
g Display adapters
ik DYDYCD-ROM drives
38 Human Interface Devices
=% IDE ATASATAPT contrallers
e Keyboards
7y Mice and other pointing devices
& Monitars
B8 Metwork adapters
@ Ckher devices
‘fi‘- Multirmedia Audio Controller
o Ports (COM & LPT)
r;"i Communicakions Port (COM1
r;"i Communicakions Port (COM2)
o Printer Port (LPT1)

B o o e o e o R S S ek

¥ Processors
@, sound, video and game contrallers
“ge Shorage volumes

W System devices
Universal Serial Bus controllers

[~ [H~[H~[F

r;"i 1J5E Serial Port (SpringCard CS64 Family) (COM4)
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K531-TTL, K632-TTL AND RDR-K632-TTL

K531-TTL is a K531 mounted on an antenna featuring a serial interface at TTL
level.

K632-TTL and RDR-K632-TTL are a K632 mounted on an antenna featuring a
serial interface at TTL level.

Please refer to the product datasheet, section pinout to see how the product
must be connected for either operation or flash upgrade mode.

Do not apply a voltage above 5V on any pin of the connector. Especially an RS-
232 interface (with signals at -12/+12V) may destroy the K531-TTL, K632-TTL
or RDR-K632-TTL.

SpringCard also offers a serial TTL to USB interface which is the easiest way
to connect your TTL product to your computer. This interface includes a switch to
put the device in flash upgrade mode, and a reset press-button to allow
immediate mode change without unplugging the device.

USB interface for SpringCard TTL products (order code: INT-USB-TTL)
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2.3. K531-232, K632-232 AND RDR-K632-232

K531-232 is a K531 mounted on an antenna featuring a serial interface at RS-
232 level.

K632-232 and RDR-K632-232 are a K632 mounted on an antenna featuring a
serial interface at RS-232 level.

Please refer to the product datasheet, section pinout to see how the product
must be connected for either operation or flash upgrade mode.

\1/
‘7\\ The INT-USB-TTL interface will not work with RS-232 products.

2.4. K531 AND K632 MODULES

To be written.
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GETTING STARTED WITH RENESAS FDT

3.1.

3.2.

The microcontroller of SpringCard CSB4 and K531 is based on Renesas
R5F21256 (R8C/25 with 32kB of code memory).

The microcontroller of SpringCard CSB4 and K531 is based on Renesas
R5F21258 (R8C/25 with 64kB of code memory).

This microcontroller is upgradeable on the field, through its serial interface,
thanks to Renesas Flash Development Toolkit (FDT) version 4 or newer.

FDT is a Windows program that runs on 2000/XP/Vista.

DOWNLOAD AND INSTALL FDT
The latest version of FDT is available free of charge at Renesas’ website:
m  Go to www.renesas.com.

m Navigate to Development Tools - Flash and PROM Programming - Flash
Development Kit.

m Choose « Download the latest version of FDT free of charge ».

You’ll be prompted for your company details before accessing the download.

Note: Renesas’ website changes frequently, and its URLs are not « user
friendly », therefore preventing us to give the actual link here. Alternatively, you
may temporarily download FDT 4.00 (R0OQ) at

www.springcard.com/download/tmp/fdtv400r00.exe

DOWNLOAD AND INSTALL THE R8C/ 25 SUPPORT FILES

Default installation of FDT only offers a limited support of both microcontrollers.
Please download the following support file:

www.springcard.com/download/tmp/fdt_r8c25_sup.zip

Unzip the downloaded zip file on your computer’s hard drive. Remember the
directory where you have unzipped the file.

I5) Pragram Files |~ | WS _REF21258
= ) Renesas IS _RSF21258
|) FOT4.00 [g]

fdt_r8c25_sup
= [C3) Ws_RSFZ1256
= I-7) Renesas
) 1000
= [C3) Ws_RSF21258
= I-7) Renesas
) 1000
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3.3. CREATE A WORKSPACE FOR CSB4 orR K531

N1/

CSB4 and K531 have 32kB of flash memory for code, where K632 has 64kB. Be
sure to create a different FDT workspace for each family.

® Launch FDT from Start Menu.

1% % e [@[[wr ELE R A R A |
[ewel

Be | o et

wiorkspace Mame:
Froject Name:

Directary:

IE:\Program Files*\Renesas\FDT4.008 orksp Browsze... |

CPLU Farpily:
| All Flash Devices =l

Tool chair:

INone LI

Froperties... |

| oK I | Anruler |

m Enter a name for your new project workspace (for instance, R8C25_32), and

click « OK ». If left blank, the default project name is the same value as the
workspace name.
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Choose Device And Kernel &|

The FLASH Development Toolkit supports a number of Renezas FLASH devices.

Select the device vou wish to uge with this project from the list below.

Filter: || Other...

| Type | Full Mame | Kernel Wersion | Infa ~
| Hes HAS2AnRF 11 nn —

m In the « Choose Device And Kernel » box, click « Other... »

Open An Alternate Configuration File...

Begarder dans : |l'f) 1.0.00 j & EF =

f:

Mom du fichier : |
Fichiers de type |FDT Configuration Files [ fof) ﬂ Annuler

m In the « Open An Alternate Configuration File... » box, browse to the folder
where you've unzipped the fdt_r8c25_sup.zip file, then browse into
subfolder named WS_R5F21256 until you reach the target file

m Select the target file WS_R5F21256.fcf and click « Open »

Choose Device And Kernel fgl

The FLASH Development Toolkit supportz a number of Renezas FLASH devices.

Select the device you wizh to use with this project from the list below.

Filter: Other...

Type Full Mame K.ermel Werzion | ([il1=] *
RAC REF212EC 1.0.00
RAEC REF212C7 1.0.00
RAC R5F212C8 1_0_00
REC REF212CA, 1_0_00
RAC REF212CC 1000
RAEC REF212D7 1.0.00
RAC R5F21208 1_0_00
REC RE5F21 204 1_0 00
il HakF 200 1_U_0d
[ 1000 =
I:IDL o . _ J_I‘!Jr_ _I _.iD_ I._.U_UU | =18 \_f
< | >

| Suivant » | Annuler |

m Now back to the « Choose Device And Kernel » box, scroll-down and select
WS_R5F21256. Click « Next »
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"j The checksum Far this configuration file is not walid.

Do wou wish bo continue?

m  You may be notified that the checksum of the file is invalid. Click « Yes » to
ignore this warning.

You must now select the serial communication port your device is
connected to. Please read chapter 2 if you don’t already know this
information.

Communications Port

%‘Na‘h:ﬁ}?}
= AER [.'Ilsph-:y
L Deyicy Iiage
S Target files

H LEE, mok

r s
LT T

] Dévice Image
4y Target files
{=] Delye mat

't_j Dataymok

,:n;] algorithin

in

L

The FLASH Development Toolkit supports connection through
the standard PC Serial port and the USE port. Usze this page to
gelect your desired communications port, All settings may be

changed after the project iz created.

Select port:

conl B

Select an Interface type to connect ta the target device with.
Mormally this will be "Direct Connection' or simply left blank.

Select Interface:

<Erécédent| Suivant = |

Annuler

m Choose the right port, and click « Next ».
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Connection Type |

The FLASH Developrment Toolkit can connect to your device in a
number of different ways. Al the options on this page may be
changed after the Project hag been created.

i Select Connection:
. BOOT Made " USER P

il I--_.I Dieyie Imsge W

= Target files [t

i ﬁ L‘E"’r"“”t | InBODT Program mode the device erases its FLASH priorta

akayhoardim | connection. The Toolkit downloads programming kermels b the
device az reguired.

] Deavice Imags
= Target Files

The Recommended Speed zething iz bazed on the current device
and clock. The uzer may alzo input their ovn, if thiz is supported

ﬁa Diplye, Ak bu the kemel (and the interface Board]
rof E.;ta.mr-h
= St T
'.'j AR {* Recommended Speeds: Use
Default
B C

<Erécédent| Suivant » | Annler |

m Uncheck the « Use default » checkbox, and choose 38400 bps in the list.
Click « Next »

m In the following pages, click « Next » (leaving all options to their default
value), until « Finished »
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3.4. CREATE A WORKSPACE FOR K632

N1/

CSB4 and K531 have 32kB of flash memory for code, where K632 has 64kB. Be
sure to create a different FDT workspace for each family.

® Launch FDT from Start Menu.

. S ooty
1% % e [@[[wr ELE R A R A |

Be | o et

wiorkspace Mame:
Froject Name:

Directary:

IE:\Program Files*\Renesas\FDT4.008 orksp Browsze... |

CPLU Farpily:
| All Flash Devices =l

Tool chair:

INone LI

Froperties... |

| oK I | Anruler |

m Enter a name for your new project workspace (for instance, R8C25_64), and

click « OK ». If left blank, the default project name is the same value as the
workspace name.
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Choose Device And Kernel

The FLASH Development Toolkit supports a number of Renezas FLASH devices.

Select the device vou wish to uge with this project from the list below.

CSB4/K531/K632 - Firmware upgrade procedure

X

Filter: || Other...

| Type | Full Mame | Kernel Wersion | Infa

| Hes HAS2AnRF 11 nn

In the « Choose Device And Kernel » box, click « Other... »

[

Open An Alternate Configuration File...

Reqarder dans : |l'f) 1_0_00 j & £k Ef-

Mom du fichier : |
Fichiers de upe |FDT Canfiquration Files [* fef] ﬂ Annuler

In the « Open An Alternate Configuration File... » box, browse to the folder
where you’'ve unzipped the fdt_r8c25_sup.zip file, then browse into
subfolder named WS_R5F21258 until you reach the target file

Select the target file WS_R5F21258.fcf and click « Open »

Choose Device Aind Kernel

The FLASH Development Toalkit supports a number of Renesas FLASH devices.

Select the device pou wizh to uge with this project from the list below,

Filker: Other...

3

Files\Renesas

Type Full Mame Kernel Version | Info

RaC REF212CF 1_0_00

REC REF212C8 1_0_00

REC REF212CA 1_0_00

RaC REF212CC 1_0_00

RaC REF21207 1_0_00

RaC REF21208 1_0_00

Rac REF21204 1_0.00 |C:'|,Pr0gram
REC REF2120C 1_0_00

RAC Ww5_RBF21256 1_0_00 RBC

Barc Barc

ra | -

[

| Suivant » |

Annuler |

Now back to the « Choose Device And Kernel » box, scroll-down and select

WS_R5F21258. Click « Next »
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"j The checksum Far this configuration file is not walid.

Do wou wish bo continue?

m  You may be notified that the checksum of the file is invalid. Click « Yes » to
ignore this warning.

You must now select the serial communication port your device is
connected to. Please read chapter 2 if you don’t already know this
information.

Communications Port

%‘Na‘h:ﬁ}?}
= AER [.'Ilsph-:y
L Deyicy Iiage
S Target files

H LEE, mok

r s
LT T

] Dévice Image
4y Target files
{=] Delye mat

't_j Dataymok

,:n;] algorithin

in

L

The FLASH Development Toolkit supports connection through
the standard PC Serial port and the USE port. Usze this page to
gelect your desired communications port, All settings may be

changed after the project iz created.

Select port:

conl B

Select an Interface type to connect ta the target device with.
Mormally this will be "Direct Connection' or simply left blank.

Select Interface:

<Erécédent| Suivant = |

Annuler

m Choose the right port, and click « Next ».
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Connection Type |

The FLASH Developrment Toolkit can connect to your device in a
number of different ways. Al the options on this page may be
changed after the Project hag been created.

i Select Connection:
. BOOT Made " USER P

il I--_.I Dieyie Imsge W

= Target files [t

i ﬁ L‘E"’r"“”t | InBODT Program mode the device erases its FLASH priorta

akayhoardim | connection. The Toolkit downloads programming kermels b the
device az reguired.

] Deavice Imags
= Target Files

The Recommended Speed zething iz bazed on the current device
and clock. The uzer may alzo input their ovn, if thiz is supported

ﬁa Diplye, Ak bu the kemel (and the interface Board]
rof E.;ta.mr-h
= St T
'.'j AR {* Recommended Speeds: Use
Default
B C

<Erécédent| Suivant » | Annler |

m Uncheck the « Use default » checkbox, and choose 38400 bps in the list.
Click « Next »

m In the following pages, click « Next » (leaving all options to their default
value), until « Finished ».
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3.5. ADD A FIRMWARE TO YOUR WORKSPACE

% In the following screenshots, we focus on the FDT workspace for CSB4 or K531

(R8C25_32). Of course when working with a K632 product, use the appropriate
workspace (R8C25_64).

m In the tree on the left, right click on the project.

% RBC25_32 - Flash Development Toolkit (Unsupported F
File Edit Wiew Projeck Tools  window Dewvice Help

@i =e s | =1 &
x|

=@ RBCc2g_32

add Files. ..

Remave Files, .,

Add Folder. ..

m In the popup menu, click on « Add Files... »

m Browse to the firmware file you want to download in the product (firmware

files have the « .mot » extension).
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4. HOW TO FLASH YOUR PRODUCT

SELECT THE RIGHT FIRMWARE FOR YOUR PRODUCT

large part of their hardware including their microcontroller, but of course they
behave differently, due both to their hardware specificities and to their own
specifications.

1.
@ All the CSB4/K531 group products and all the K632 group products share a
&7
>~

Generally speaking, putting the wrong firmware in any product is possible, and
may appear to work, but this is not the way the product is intended to operate.

Please make sure to always put the appropriate firmware in your product.

4.2. SWITCH THE MICROCONTROLLER TO FLASH UPGRADE MODE

w Please read chapter 2 to learn how to put your device in flash upgrade
mode.

For the products featuring one « Flash Mode » switch, move the switch to the ON

position.
ON
0N : Flash
OFF : Hormal

Cycle power or reset the product.

4.3. FLASH THE PRODUCT

m Back to FDT screen, right click on the file you want to download in the
device.
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File Edit ‘iew Project Tools ‘Window Device Help

= & G = %
=]

= @ REC25_32
--[& RBC25_32
—29 S-Record Files

Open rac-25_k531_csbd_1-50.mok

Add Files... NS

Remove Files, .,

v Allow Docking
Hide

Properties

Display Black Usage. ..
Exclude r3c-25_k531_csb4_1-50.mak

Dovnload File
File Checksum

Zompare File- >Device {Complete Device)

N @ Projects Zompare File- =Device (File Data Only)

i”This is an unsupported freeware version

m In the popup menu, click « Download File »

m  Wait during the flash operation (this takes 20 to 60 seconds)

Clock Frequency = N/4, Clock Mode = N/4, CEM = N/A, and CEP = N/4
Connecting to device 'WS_RSFZlz56' on 'COM4A!
Configuration:

'BOOT Mode! comnection - using emulated interface
Opening portc 'COM4!

Loading Comms DLL

Loaded Comms DLL

Initiating BEOOT 3CI sequence

Attempting 2600

Changing baud rate to 35400 bps

I code check successful

Connection complete

Lock Bit Diszabled

| T

411 blocks marked as unkhown written status

Erazing 2 blocks from dewvice

Erased block EEl (0x00003000 - OxO0000EBFFF)
Erased block EEO0 (Ox0000C000 - OxO0000FFFF)
Erase complete

Procezzing file :"I:%projectahapringeardyspringprofdfirmware’ _outputyric-Z5_k531_csh4d 1-50
[Data Flash] - No Data Loaded
Operation on User Flash
Writing image to dewvice... [0x00003000 - Ox0000FFFF]
Data programmed at the following positions:
0x000053000 - Ox0O000FFFF Length : Ox00005000
Ja K programmed in 39 seconds
Image successfully written to device

m Check that the output ends by « Image successfully written to the device »
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m End the procedure by clicking on « Disconnect » in the « Device » menu.

Window Help

I k" Conmech b Deyice

ﬁ‘z Disconneck

SWITCH THE MICROCONTROLLER BACK TO OPERATION MODE

Please read chapter 2 to learn how to put back your device in operation
mode.

For the products featuring one « Flash Mode » switch, move the switch back to
the OFF position.

ON
ON : Flash

OFF : Hormal
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DISCLAIMER

This document is provided for informational purposes only and shall not be construed as a commercial offer, a
license, an advisory, fiduciary or professional relationship between PRO ACTIVE and you. No information provided
in this document shall be considered a substitute for your independent investigation.

The information provided in document may be related to products or services that are not available in your
country.

This document is provided "as is" and without warranty of any kind to the extent allowed by the applicable law.
While PRO ACTIVE will use reasonable efforts to provide reliable information, we don't warrant that this document
is free of inaccuracies, errors and/or omissions, or that its content is appropriate for your particular use or up to
date. PRO ACTIVE reserves the right to change the information at any time without notice.

PRO ACTIVE does not warrant any results derived from the use of the products described in this document. PRO
ACTIVE will not be liable for any indirect, consequential or incidental damages, including but not limited to lost
profits or revenues, business interruption, loss of data arising out of or in connection with the use, inability to use
or reliance on any product (either hardware or software) described in this document.

These products are not designed for use in life support appliances, devices, or systems where malfunction of these
product may result in personal injury. PRO ACTIVE customers using or selling these products for use in such
applications do so on their own risk and agree to fully indemnify PRO ACTIVE for any damages resulting from such
improper use or sale.

COPYRIGHT NOTICE

All information in this document is either public information or is the intellectual property of PRO ACTIVE and/or its
suppliers or partners.

You are free to view and print this document for your own use only. Those rights granted to you constitute a
license and not a transfer of title : you may not remove this copyright notice nor the proprietary notices contained
in this documents, and you are not allowed to publish or reproduce this document, either on the web or by any
mean, without written permission of PRO ACTIVE.

Copyright © PRO ACTIVE SAS 2010, all rights reserved.
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