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1. Introduction

1.1 Device Overview

Features

e Low cost RFID Reader with Mifare
Classic, Ultralight and NTAG2 support

e LED indicator of a tag presence in the
antenna field

e Stand-alone mode (polling)

e Command interface via UART with
optional AES-128 encryption

e  UART baud rate up to 921600 bps

e High transponder read and write
speed

e -25°Cto 85°C operating range

e 4 configurable GPIOs with interrupts

e 3 configurable PWMs

e Comparator

e ADC

e  Current Output DAC

e AES-128 encryption engine

e  Multiple internal reference voltages

e  ROHS compliant
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Applications

e Access control

e Monitoring goods

e Approval and monitoring
consumables

e Pre-payment systems

e Managing resources

e Contact-less data storage systems

e Evaluation and development of
RFID systems

Description

The UART-B1 module is an expansion of the RFID B1 module - the
second in an evolving family of 13.56 MHz sub assemblies from
Eccel Technology Ltd (IB Technology). The product is designed
with both embedded applications and computing / PLC platforms
in mind. This product is an ideal design choice if the user wishes to
add RFID capability to their design quickly and without requiring
extensive RFID and embedded software expertise and time. An on
board low power ARM microcontroller handles the RFID
configuration setup and provides the user with a powerful yet
simple command interface to facilitate fast and easy read/write
access to the memory and features of the various transponders
supported by this module. The UART-B1 can be also used with the
single boards computers e.g. Arduino.
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1.2 System Overview

The UART-B1 device is an extension of our RFID B1 module. Below, In Figure 1-1 the System Diagram is presented.

PCB RFID Antenna

UART and Power ]
Input Connector UART- RFID B1 Module ANT Signals RFID Antenna Switch
(J8and J9)
(1/12)
+3.3V 10 + Peripherals
Header Connector Extemnal RFID
03) Antenna Connector
(/10

Figure 1-1 System Diagram

1.3 Features

Parameter Typical Value
Range (dependent upon antenna dimensions and tuning, tag: Mifare 1k ISO card)
a) PCBantenna (on board) up to 50 mm
b) External PCB antenna 50x50mm (RFID-ANT1356-50x50-300 v1) up to 70 mm
c) External PCB antenna 25x25mm (RFID-ANT1356-25x25-300 v1) up to 40 mm
Nominal RF frequency 13.56 MHz
Supported tags Mifare Classic, Ultralight, NTAG2
Time needed to read the whole tag memory (Classic 1k) 0.5s
Time needed to write the whole tag memory (Classic 1k) 0.6s
Width x Length 75 x 50 mm

Table 1-1
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1.4 Connectors
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UART Connectors (J1/J2)

External Antenna Connector (J10)
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Connectors (J8 and J9) sElC XXX &
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External/PCB Antenna Selection

10 and Peripherals
Configuration Header (J3)

UART-B1v1.3

ANTENNA Q

Picture 1-1

In Picture 1-1 there are marked connectors available for the user when working with the UART-B1 device. The
connectors used on the UART-B1 are described below.

1.4.1 UART Connectors J1 and J2

The device provides communication and power via UART J1/J2 connectors. The J1 and J2 connectors have a pin spacing
of 2mm and 2.54mm respectively. The user can configure the COM Port with a baud rate up to the maximum allowed
by the RFID B1 module.

Jl J2
a0 O (@) J1.1,J2.1—3V3 — 3.3V Power Supply
- RX o J1.2,12.2 — TX (UART TxD data from the module)
« TX o B J1.2,J2.3 — RX (UART RxD data to the module)
J1.4, J2.4 — GND - Ground
w3l O 0|

Note: The square pad is always pin number 1.
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1.4.2 External Antenna Connector (J10)

The user has the option to work with an external RFID antenna connected to the USB-B1 device. Connector J10 is
where this should be connected. Eccel Technology Ltd provides a variety of RFID antennas which the user can use
together with this device.

Jior—

II J10 — External Antenna Socket

ofoJoJo

1.4.3 External / PCB Antenna Selection Connectors J8 and J9

To switch between the PCB antenna and an external antenna, two jumpers have to be used with the J8 and J9

connectors.
J9 J9
18,]9 — Antenna selection header 8 J8,J9 — Antenna selection header
EXTERNAL ANTENNA n PCB ANTENNA
6 REMARK: Also remove resistors: R13 and R14 8
J8 J8

We recommend using our external antennas from series RFID-ANT1356-50X50-xxx, where xxx is the cable in mm. They
have a read range of about 70mm, 50x50mm in size and 300 or 800mm cable length. We can also design antennas
with higher read range and custom dimensions on request.

More information about antennas: http://www.eccel.co.uk/antennas/
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1.4.4 10 and Peripheral Configuration Header

The device PCB connects the pins on this header to all 10s and peripherals provided by the onboard RFID B1 module
and a few pins are available providing +3.3V and GND signals.

0Oo0000000"
00000000

J3.1-GPIOO

J3.2-GPIO 2

J3.3-GPIO 1

J3.4-GPIO 3

J3.5-GND

13.6-33V

J3.7 — IDAC (Digital to Analog Converter with current-type output)
J3.8—-GND

J3.9 — COMP (Comparator positive input)

J3.10-GND

J3.11 — ADC (Analog to Digital Converter input)

J3.12-GND

J3.13-GND

J3.14 — nRST (nRESET - reset input signal — active low)

J3.15 — nSLEEP (Output signal indicating the device is in Sleep Mode or Power Down Mode — active low)
J3.16 — nPWRDN (Power Down Request input signal — active low)
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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

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

liomax Output Pin Current 0 6 mA
| ST s AR e 0 450 - Maximum continuous current. This depends upon the impedance of the
ANT Y circuit between ANT1 and ANT2 at 13.56MHz.
Table 2-1

2.3 Operating Conditions

Symbol Parameter Min Max Unit
To Ambient Temperature -25 85 °C
Vo) 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 Y,
Vion Input High Voltage 0.7Vpp Vv
liomax Output Pin Current +6 mA
lioLeak Input Leakage Current +0.1 +40 nA High impedance IO connected to V3,5 or GND.
R Internal ESD Series 200 a
IOFsD Resistor
VionysT 10 Pin Histeresis 0.1Vpp \%
Table 2-3
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2.5 Antenna Output

Symbol Parameter Min Typ Max |Unit Notes
Antenna Signal
fanr = 13.56 MHz +30 ppm (-20°C - 70°C).
Frequency
¢ Antenna Signal 0 3 m At EC
ANTAG Frequency Aging 2L )
> Antenna High Level Ve v ST
ANTH Output Voltage oD ANT )
. Antenna Low Level 0.64 v | S0mA
. = mA.
ANTL Output Voltage ANT
Maximum continuous current. This depends upon the impedance of
e | ANTL and ANT2 Current 0 60 100 | mA Hnu 2 P 2
the circuit between ANT1 and ANT2 at 13.56 MHz.
Table 2-4
2.6 Flash
Symbol Parameter Min Typ Max |[Unit Notes
Flash Erase Cycles Before
Cre . 20000 cycles
Failure
. . 10 years For ambient temperature < 85°C
Tror Flash Data Retention Time : "
20 years For ambient temperature < 70°C
Table 2-5
2.7 IDAC
IDAC Parameters
Precision Source Sink
Nominal Current drop at| Temperature Voltage o R Temperature| Voltage
Range No [Range [uA]| Step Size [nA] Qe [ vdd - 100 mV coefficient coefficient 200 mV [;] coefficient |coefficient
0
[%] [nA/*C] [nA/V] [nA/°C] [nA/V]
0 <0;1.6> 50 0.85 0.79 0.3 11.7 0.3 0.2 12.5
1 (1.6;4.7> 100 3.2 0.75 0.7 38.4 0.32 0.7 40.9
2 (4.7;16> 500 8.5 1.22 2.8 96.6 0.62 2.8 94.4
3 (16; 64> 2000 34 3.54 10.9 159.5 1.75 10.9 148.6
Table 2-6
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Figure 2-1 Source Current
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100 i
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: : -40°C, 2.0V
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101 T T T
100F - f U U DO Y S
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Figure 2-2 Sink Current
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2.8 PWM
PWM Parameters
Period Frequency
Minimum [Maximum | Minimum [ Maximum [Maximum Error
[ps] [s] [Hz] [kHz] [%]
4.81 3.19 0.313 207.9 3

Table 2-7
29 ADC
Symbol Parameter Min Typ Max |Unit Notes
Vapein Input Voltage Range 0 2.5 Vv Internal 2.5V reference voltage used.
lapcin Input Current 100 nA
Cancin Input Capacitance 2 pF
Rapcin Input On Resistance 1 MQ

Table 2-8
2.10 Comparator
Symbol Parameter Min Typ Max [Unit Notes
Vempein Input Voltage Range 0 Vays Vv
VemporsT Offset Voltage -12 0 12 mV
Vemprvst Hysteresis 50 mV

Table 2-9

11
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3. Installation and operation

From the system and functionality point of view, the UART-B1 device provides the same features as the RFID B1
module, and the user should refer to the RFID B1 User Manual when working with the UART-B1. For a quick test the
user can also use a UART-USB converter and simply connect the UART-B1 to a computer e.g. TTL-232RG-VSW3V3-WE
(FTDI) or similar and then start the B1-client application which allows the user to test all features of the device. The
B1-client along its user guide can be downloaded from here. The best read range can be achieved when the tag is
parallel to the surface of the reader (see Figure 3-1). There is also LED1 (green) which indicates a tag presence in the
antenna field.

+3.3V
RX (3.3V) : A ’))
| |
X (3.3V)
GND

UART-B1v1.3

Figure 3-2 Minimal configuration to connect the host system.

Ecoel Technol
led RFID ma:egnvmkfd

Figure 3-1 The correct way to read a RFID tag

12
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The UART-B1 can also operate in a stand-alone mode. The user can control all GPIO’s and add tags to the whitelist (a
list of defined tags). For easy configuration of polling parameters we provide the B1 Stand-Alone Configurator
application which can be downloaded from here. This application allows the user to simply search for a new tag, add
it to the whitelist, configure polling parameters, enable/disable all of GPIOs and control them. For more information

please refer to the RFID-B1 User Manual.

5 o1 S e Cortgar 18 . W ™
File Memory Help
COMPort |COM143 | (o Eccel Technology Ltd
e e ) L
Module password (0000000000000000 | s Py
' www eccel co uk
Whitelist Polling corfiguration
No UID Type Descrption
» 3E77D398 Classic 1k (0x06) Mfare Classic Period [1-255] 5 x100ms = 500ms
2 |04583472973C80 |NTAG216 ((<0F) Second
c = Number of Defined Tags 3
3 | D4ACA21A084080 | Utralight EV1 80B (3<03)
Defined Tags Undefined Tags
Asynchronous Packet Mode <00 - Do not sent any packet ) [200- Donot sent any packet )
0Config 100 [Dissbled  v] | | [Dissbled  ~] | v]
. 101 [Disabled B «|  [Disabled ¥ | v]
02 [Dsbled  v] | -] [Dsed  +] | ]
103 [Dsabled  ~| | ~| [Diabled » | ~] ‘
PWM  [Donotuse PWM v| [Donotuse PWM -/
PWM Duty [1-99%] |50 E
PWM Period [5 - 3120761] | 1000 fus) (1000 | Hz  [2000 | fus) [500 | Ha)
TagUlD 04ACA21A084080 Tag Timeout [0-255] 5 x100ms = 500ms 5 x100ms = 500ms '
Ta Ultralight EV1 808 (0x03)
gtype Poling Parameters  22050000000332E803000500000332D0070005
Description
' [ seach | [ Add | | Saveconfiguation | [ Starpoling |

Figure 3-3 The main window of the B1 Stand-Alone Configurator
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4. Mechanical Dimensions

Dimensions in mm. LED1 is marked with a green circle. This LED indicates a tag presence in the antenna field.

4x @ 2,2
Eccel Technology Ltd
Embadded RFID made simpla
GND
= RX L2 CL5T2

 TX
3V3

'||||||||a-
C36

: LF&:I% (wm|C34 R17

50,0+ 0,1
45,0+ 0,1

UART-B1 v1.3

70,0+ 0,1

75,0+ 0,1

Figure 4-1
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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:

http://www.eccel.co.uk

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

sales@eccel.co.uk
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