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Embedded RFID made simple

1. Device Overview

The A1/B1 EB v2.0 is an Extension Board (EB) for our RFID modules: the RFID Al and RFID B1. The user can quickly
connect our RFID modules to his device and check functionality and compatibility without wasting time in antenna
design and tuning. The A1/B1 EB is simply a board with a built-in PCB antenna where the user can solder our RFID
modules and test them. The read range with Mifare 1k ISO card is about 50 mm. All available pins of both modules are
placed on the board with descriptions. There is also LED1 (green) which indicates a tag presence in the antenna field.
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2. Electrical Characteristics

2.1 Test Conditions

Typical device parameters were measured at an ambient temperature 22°C +3°C and using a power supply of 3.3V

*+5%.

2.2 Absolute Maximum Ratings

2.3 Operating Conditions

Symbol Parameter Min Max Unit Notes
Ts Storage Temperature -40 150 °C

Vppmax Supply Voltage 0 3.8 \Y

Viomax Input Pin Voltage -0.3 |Vpp+0.3 Vv

lilomax Output Pin Current 0 6 mA
| ST s AR e 0 160 - Maximum continuous current. This depends upon the impedance of the
ANT Y circuit between ANT1 and ANT2 at 13.56MHz.
Table 2-1

Symbol Parameter Min Max Unit
To Ambient Temperature -25 85 °C
Voo Supply Voltage 2.5 3.6 V
Table 2-2
2.4 GPIO
Symbol Parameter Min Typ Max |Unit Notes
Vo Input Low Voltage 0.3Vpp Vv
Vion Input High Voltage 0.7Vpp vV
liomax Output Pin Current + mA
lioLeak Input Leakage Current +0.1 *40 nA High impedance IO connected to V3,5 or GND.
R Internal ESD Series 200 a
(0D Resistor
Vionyst 10 Pin Histeresis 0.1Vpp Vv
Table 2-3
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3. Installation and operation

3.1 Connecting the RFID A1 module (12C interface)
VDD (+33V)
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Figure 3-1 Minimum configuration of the I12C connection

The main window of the MCP2221 12C/SMBus Terminal software is presented below. If the A1 module is properly
fitted and all connections are corect, the user can start testing the RFID A1 module.

3\ MCP2221 12C/SMBus Terminal =1
File  Help
Commands Settings
|on | Protocal fg:;;’ Address  Operation ﬁzga‘fa Data PEC ([,’“es'?" Commerts Send e P =
1— - . - . . - Speedbps) 100000 -
r = = = . - = peed {bps)
= -- : - v ; = DetaFormat @ Hex () Decimal
T Savelog | | Olear Ouput Window | | Send Al
Recsived/Sert Data
1 Device Connected (VID: 0x4DS, PID: 0xDD)

To get the Tag UID and type, the user should send 0x01 command (the Get UID and Type command has value 0x01) to
the address 0x0001 (Command Register is located at address 0x0001) and then read the A1 memory, for example 255
bits (OxFF). The full A1 memory contains 728 bits (0x02D8). It is necessary to create two lines of commands: one to
write the A1 command “Get UID and Type” and the other one to read the memory. A correctly read tag UID is shown
below.



»
Eccel.... -

Embedded RFID made simple

A3\ MCP2221 12C/SMBus Terminal =Hec]
File  Help
Commands Settings
on Protocal fddess Addess Cpemtion 2 Dato PEC O Comments Send Eoians | LR %
[ | m Jec -l <2 (wme - 01.0001 ] E [ e e -
» RS R Red - |FF | = ‘ DataFomat @ Hex (1 Decimal
| £ o | I = | . | E [ Advanced Seftngs_|

Tag Type and
Tag UID UID Size

Import Save Log | [ Clear Output Window | [ Send Al

Received/Sent Data

> [2C Write, Address = 20, Data- 0100 01 Delay = 0

oK

> I2C Read. Address = 20. Read 255 bytes. Delay = 0

oK

< 00 00 0O 00 00 00 00 00 00 00 00 00 00 0O 00 00 00 00/6C EE BA 40 00 00 00 00 00 00/06 04 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 GO 00 00 00 0 00 00 00 00 00 00 00 00 00
00 00 00 00 0O 00 00 00 0O 00 00 00 0O 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 0T 00 00 00 00 0O 00 00 00 0O 00 00 00 00 00 00 00 00 00 00 00 00 0O 00 00 00 0O 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 O 00 00 00 OO 00 00 0D 00 G0 00 00 00 00 00 00 00 00 00 00 0D 0O 00 00 0 00 00 00 00 00 00 00 00 00 0O 00 00 00 00 00 0O 00 00 00 00 80 00 0O 00 00 00 00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 OO 00 00 00 00 G0 00 0 00 00 00 00 00 00 00 00 0O 00 00 00 DO 00 00 00 0 G0 0 00 60 00 0O 00 00 00 00 00 00 00 00 00

Connected to 0000149066 (VID: 0x4D8, PID: 0xDD)

Figure 3-2. The Mifare Classic 1k tag in the RF field.

The 12C interface can be also tested by using our A1/B1 Baseboard which has the onboard UART-I2C converter. More
information about the A1/B1 Baseboard can be found here.

3.2 Connecting the RFID B1 module (UART interface) Voo (+3.3V)
DD .
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Figure 3-3 Minimum configuration of the UART connection

In order to quickly test the A1/B1 EB the user can use the Bl-client application which allows testing all features of the
device. The B1l-client along with its user guide can be downloaded from here.


https://eccel.co.uk/product/a1-b1-baseboard/
https://eccel.co.uk/wp-content/downloads/B1Client.zip
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The main window of the B1-Client software is presented below. At the beginning please select the proper COM port,
set the Baud Rate to 9600 and then click Connect button.

-
o BiClient vl olE s
( Com Port Corfig Data Type Header Type Conscle
COM117 @ Plain @ A [¥] Include data
9600 1 Enerypted © 8 [#] Include timestamp
—— [¥] Auto scroll

Simple Commands | UART Corfig [ 10 | RFID Commands | RFID Memary | RFID Infe |

[TX 2017-09-26 11:31:17 |: Dummy Command
[RX 2017-09-26 11:31:17 JACK {}

[_ Send Dummy Command

[ 5end Enter Sleep Made Command

[ Send Resct Command

]
J
[ Wake up ]
J
J

[ Check Timeout

To verify that everything is properly configured please send the Dummy command from the Simple Commands tab.
The B1 module should answer with ACK{}. If not, it is recommend to check the connection and configuration of the
baseboard. The most important commands are placed in the RFID Commands tab. Simply select the proper command
from the list, write the parameteres and click Execute. The main information about the read tag is placed in the RFID
Info tab.

=
sl BiClient v16 ==
g Data Type Header Type Console T
e ag Type and
COM117 @ Plain @ A [¥] Include data g yp
8600 g @ Eeypted | © B 0] ki testap Tag UID UID Size
e
| Simple Commands | UART Config [ 10| RFID Commands | RFID Memory || RFID Info
[T 2017-09-26 11:31:17 |: Dummy Command
[RX 20170926 1131:17 FACK [}
Result: no emor {00} [TX 2017-0%-26 11:31:54 |.Get U{!}D and Type {01}
) [RX 2017-09-26 11.31:54 JACK
Tag Type: Classic Tk (<0€) [RX 2017-09-26 11:31:54 T-AsyncFacket {20}
Tag UID Size: 04 [Tx 2017-09-26 11:31:54 [ Read all B1 memory

EHX 2017-09-26 11:31:55 FACK

Tag UID: BC453F22A

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIHIIIIIIIIIIIIIIIII
(0D00000D0000000000000000000000000000000000000}

Figure 3-4. The Mifare Classic 1k tag in the RF field.
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3.3 Connecting the RFID A1 module (SP! interface)

SPILMISO

HOST T

SPI CLK

GND

Figure 3-5 Minimum configuration of the SPI connection
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The user can use the FT2232H Mini-Module (FTDI) which is a USB to dual channel serial interface converter based on
the FT2232H USB Hi-Speed IC or similar to quickly test the SPI connection. After that the RFID Al or B1 module can be

tested with the B1 Client as described above.


https://shop.clickandbuild.com/cnb/shop/ftdichip?productID=226&op=catalogue-product_info-null&prodCategoryID=317
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4. Mechanical Dimensions

Dimensions in mm. Pin pitch is 2.54 mm.
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g oscu_/mzo 8 8 o LED o
gn oHISD/IIQ 8 8 o 8 o
OHDSI 100 g 8 oﬁﬂﬁgmco
oCS/TXO | | oﬁDl/CHPo
ocu?nxo AL Bl oanzganco
000 AL/BL EB v2.1 000
GND GND

46,0 £ 0,1

No responsibility is taken for the method of integration or final use of the B1 based modules

More information about the B1 module and other products can be found at the Internet site:

www.eccel.co.uk

or alternatively contact ECCEL Technology (IB Technology) by e-mail at:

sales@eccel.co.uk
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