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Revision History

Revision Date Description
1.0 November 2020 1%t Release

The information herein is for product information purposes. While the contents in this publication
have been carefully checked; no responsibility, however, is assumed for inaccuracies. Silicon Craft
Technology PLC. reserves the right to make changes to the products contained in this publication
to improve design, performance, or reliability.
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1. Introduction

RE31 is a single chip reader IC for 13.56MHz RFID/contactless standard protocols including
ISO14443A/B, 1ISO15693. The HiRead-R provides a hi-speed SPI controller/host interface with a
built-in 64-byte FIFO for smooth data transfer.

Silicon Craft Technology PLC. (SIC) creates this document to describe how to enable RE31
Mini Reader with PC. This mini reader connects to PC via UART connection.
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2. Getting Start

Before user can operate RA12 Mini Reader, proper operational environment and the
following requirements must be prepared.

21. System and Hardware Requirements

e Computer : PC with USB Port

e Operating System : Window XP, Window 7, 8, 10

e Software Requirement : Hyper Terminal, Tera Term, Putty, MobaXterm, etc.
e Others : ISO14443A/B or ISO15693 Card or Tag.

2.2. Software Setup

To communicate with the reader, user must establish a serial connection. The setting
below is to config the serial session to match the reader communication configuration.

e Serial Port : Select COM Port which match to USB to UART converter
e Baud Rate : 115200 bps

e Data : 8 bits

o Parity bit : None

e Stop bit : 1 bit

To interact with the reader, a terminal software is needed. Generally, any terminal software
is compatible. However, we will use MobaXterm as an example terminal software to communicate
with the reader in this case.

|
B Mobakterm i ] X
Terminal ~ Sessions  View  Xserver Tools Games Settings  Macros Help
.t o T = £-3 |
E % % & x B 82 Y B & 2 0 X ©
Session  Servers Tools Games  Sessions Yiew Split MultExec Tunneling Packages Settings Help X server Exit
Quick connect &= p
el User sessions
« = i
@
g | MobaXterm
] /
2 ’
€} Start local terminal " Recover previous sessions
ind existing session or server name..

Recent sessions

A, Macros o Tools

»¥ COM5 (USB-SERIAL CH... a¥ COM3 (STMicroelectro...

Enable advanced features and enhance security with Mobaxterm Professional Edition!

UNREGISTERED VERSION - Please support MobaXterm by subscribing to the professional edition here: https: fimobaxterm. mobatek. net

Figure 2-1 MobaXterm
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2.2.3. Downloading and Installing MobaXterm

1. Todownload MobaXterm, please go to this url: then, click
the tab “"Download” as shown in Figure 2-2.

B Moba¥term free Meerverand tat X 4 - X
& C & mobaxtermmobatek.net * B » 3
w MobaXterm Home Demo Features Downlead Plugins Help Contact f = Buy

MobaXterm

Enhanced terminal for Windows with X11 server, tabbed SSH client, network tools and much more

Session settings

N EmE X E @ @ @ F B om @ x
FTP

85H Telnet Rsh Xdmcp  RDP VNC SFTP  Serial File Shell  Browser Mash

-

© cancel

Figure 2-2 MobaXterm Website

2. At download page, click at “Download now" to go to home edition download page as
shown in Figure 2-3.

https://mobaxterm.mobatek.net/d

wmwuxmm Home Demo Features i« Plugins Help Contact § w Customer area || Buy
> e tealcindl | Baill

Home Edition

Free $69 / 49€ per user*

* Excluding tax, Volume discounts

Full X server and 88H support
Remote desktop (RDP, VNC, Xdmep)

Remote terminal (SSH, telnet, rlogin, Mosh) Every feature from Home Edition +
X11-Forwarding Customize your startup message and logo
Automatic SFTP browser Modify your profile script
Mastar password protection Remove unwanted games, screensaver or tools
Plugins support Unlimited number of sassions
Portable and installer versions Unlimited number of tunnels and macros

Full documentation Unlimited run time for network daemons
Max. 12 sessions Enhanced security settings

Max. 2 SSH tunnels 12-months updates included
Max. 4 macros Deployment inside company

Max. 360 seconds for Tftp, Nfs and Cron Lifetime right to use

Figure 2-3 MobaXterm Download Page

N
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3. At Home Edition download page, click at “MobaXterm Home Edition v20.2 (Installer
Edition)" to download the installer as shown in Figure 2-4.

& https//mobaxterm.mobatek.net

Emguaxum Home Demo Features Plugine Help Contact f = Customer area

MobaXterm Home Edition

Download MobaXterm Home Edition (current version)

&  Mobaxierm Home Edilion v20.2 MobaXiemm Home Edition v20.2
{Portable edition) (installer edition)

Downioad previous stabie version:

You £an aisc get early access to the (atest features and IMprovements by downioading MobaXierm Praview version

By downloading MobaXterm software, you accept

You can download MobaXierm and plugins sources

Figure 2-4 MobaXterm Home Edition Download Page

B

When the download is completed, extract the installer.

5. Inside the extracted folder, double click at “MobaXterm_installer_20.2.msi" to begin
installation.

6. The installation window will pop up, click “Next" as shown in Figure 2-5.

15 Mobaterm Setup E *

Welcome to the MobaXterm Setup Wizard

The Setup Wizard will install MobaXtenm on your computer.
Click Mext to continue or Cancel to exit the Setup Wizard.

Copyright Mobatek http://mobaxterm.mobatek .net
s

Figure 2-5 MobaXterm Installation Window

7. At End-User License Agreement page, “check” the accept box and then click “Next".
8. The window will prompt the user to choose the installation folder. Choose your path where
you want to install the program then click “Next".
. Click “Install” to begin installation.
10. Click “Finish” when the installation is completed.

N
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2.2.4. Connecting with PC

In order to communicate with the reader, a serial connection must be initialized. The steps
below describe how to properly connect the reader with a PC.

1. Connect the reader to PC using a micro USB cable.
2. Open MobaXterm.

3. Onthe menu bar at the top left of the program, click at “Session” to create a new session.

B Mobakterm

Terminal ~ Sessions  View  Xserver Tools Games Settings Macros  Help
.s = A FR == ; &

E % % S x B E Y B & & 0
Session  Servers Toals Games  Sessions View Split MultiExec Tunneling Packages Settings Help
Quick connect... & o5

[ .
<
w
=
2
W
w
&

Figure 2-6 MobaXterm Create new session

4. The program will pop up a new window called “Session settings”, click on “Serial” to set up
a new serial monitor.

m

Teerniird Sesmons  View  Noerver Tool  Games  Settings
B % % & x I
S o O R R T _ i

ET———

v E s e

FiLs

. N R E ¥ @@ @ @ f&F @ m @ x

S8H Telnet Ash  Xdmep RODP VNG FT®  SFTP  Serial  File Shell  Browser Mosh  Aws 33

$e®0

Sessions | %

g
t
f !
& oK @ Cancel
UNRFGISTFRED VFRSTON - Meaze support Monaktenm by aubacibing i the professional edition bered httpe:/frobasters. mabates net

Figure 2-7 Sesstion setting

5. Under the tab “Basic Serial settings”, click at the drop-down menu “Serial port” to select a
port to connect. If the reader is already connected with the PC then the correspondent port
number should be automatically shown up here. Otherwise, try restarting MobaXterm.
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6. Click at the drop-down menu “Speed (bps)”, select “115200" and then click OK to start

session.

B Robaiterm =] *
Terninal  Sessions  View  Sserver Toals Games  Settings  Marros  Help

= e = y = vy = () & @ X ®
Sestcn  Servers  Tods  Gamas  Sessa e X serues Exit
P mE R ¥ =3 B @ i X E OE @ o
a B5H elnet Rsh Xomep RDP WG FIP SFTP Senal Fie Bhell  Browser Mosh  Aws 33

H

»¥ Basic Senal settings

Seral port * COM3 (ETMicroelectronics STLink Vitual COI - Spead (bps) | 115200 -

a Advancad Senal setings B Terminal sattings: Bookmars semngs

W NMaaue S Toos

Senal (COM) sess0n \\

S ok £ Cancal

Figure 2-8 Basic Serial Setting

7. Consequently, a new session is shown. Press enter to trigger SIC Command Line interface.

. = x O BB = Qg & @

Tools Games  Sessions View Split MultExec Tunneling Packages Settings

JOM13 (USB-SERIAL CH340 AR

L]

bli" COM13 (

Figure 2-9 Successfully RE31 Mini Reader connection

2.3. Hardware Setup
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Figure 2-10 Hardware Connection

Refer to Figure 2-10, please follow setting below steps:

1. Connects RA12 Mini Reader via UART pin by using USB to UART module and then connect
USBto PC.
2. Open software and set up according to section 102.2.4
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3. Example Use Case

To read tag UID, please place tag to the reader’s antenna. This reader support reading 3
protocols: ISO14443A/B and ISO15693. Tag's UID will be shown per Figure 3-1.

N m x O = = g

G 5 ! Split MultExec Tunneling Pa

;2. COM13 (USB-SERIAL CH340

047ABE62FO
047 ABE62
0474

04746
04746

047A

04746
04746
04746

8474

047A6662FB4580

Figure 3-1 Example reading tag's UID
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Schematic
MCU Module
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Figure 4-1 STM8L Module Schematic
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5. Upgrade Firmware

The operation of RE31 Mini Reader is controlled by STM8L MCU. The kit can be programmed
or perform firmware update using wire debugging (SWIM). User can use ST-LINK/V2 module with
ST Visual Programmer to upgrade firmware.

Connection
Supply 3V3

Figure 5-1 STM8L MCU Connection via SWIM
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6. Product and Documentation Support

For more information of the SIC products, tools, and support that are available to help your
development, please visit

6.1. Notation

The register definition is shown in the Figure 6-1.

A-OxBB.C

A:Register Page — C:Bit location M5B-L5B

BB:Address Hex

Figure 6-1 Register Definition
Styles and Fonts for key words

This part defines styles and fonts used for the key words throughout this document. The
key words are names of signal, register and pin. The styles, fonts and their indications are shown in
Table 6-1.

Table 6-1 Styles and Fonts for keywords

Symbol Indication

Signal Signal name

Register Register name or Bit name

pin RX Pin name

“State of Operation” State of operation

Command Command name in register 0x01 sector O

To refer to a register address, a hexadecimal number proceeding with “Ox" is used, for example
0x0b5 refer to a register address 0x05.

To refer to a bit located in a register address, a symbol “." following by a number reflecting
the bit location starting from O to 7 is used. For example, 0x05.2 refers to bit 7, MSB, in the register
address 0x05.

To refer to a set of consecutive bits located in a register address, a format “.[MSB:LSB]" is
used after a register address . For example, a value of 0x05.[3:0] refers to bit 3, 2, 1 and O in the
register Ox05.

To refer to a binary value in some registers, the letter “b"” is placed at the end of binary
number. For an example "0101b".

To refer to logic level, the number in single quote “1' and ‘O’ are used to refer to binary logic
level.
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6.2. Tools and Software

- Reference Design

6.3. Documentation Support

Datasheet and Factsheet

- RE31 Data Sheet
- RE31 Fact Sheet

Application Note

- RE31 with Felica Card

6.4. Contact Information

Tel: +66 2 589 9991
Fax: +66 2 589 8881

Email: info@sic.co.th
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/. Legal Information

7.1 Disclaimer

- The information described herein is subject to change without notice.

- Although the IC contains a static electricity protection circuit, static electricity or voltage that
exceeds the limit of the protection circuit should not be applied.

- SIC assumes no responsibility for how this IC is used in products created using this IC or for the
specifications of that product, nor does SIC. Assume any responsibility for any infringement of
patents or copyrights by-products that include this IC either in Thailand or in other countries.

- SIC is not responsible for any problems caused by circuits or diagrams described herein whose
related industrial properties, patents, or other rights belong to third parties. The application circuit
examples explain typical applications of the products and do not guarantee the success of any
specific mass-production design.

- The use of the information described herein for other purposes and/or reproduction or copying
without the express permission of SIC is strictly prohibited.

- The products described herein cannot be used as part of any device or equipment affecting the
human body, such as exercise equipment, medical equipment, security systems, gas equipment,
or any apparatus installed in airplanes and other vehicles, without prior written permission of SIC.

- Although SIC exerts the greatest possible effort to ensure high quality and reliability, the failure or
malfunction of semiconductor products may occur. The user of these products should, therefore,
give thorough consideration to safety design, including redundancy, fire-prevention measures, and
malfunction prevention, to prevent any accidents, fires, or community damage that may ensue.
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