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X1/X8/X16/X32

Product brief

EPC C1G2 COMPLIANT BATTERYLESS SWITCH
PB-XV02

FEATURES

• 860MHz-960MHz operation

• EPC Class-1 G2 compliant

• ISO 18000-6 Type C compliant

• 96-bit EPC & 32-bit TID

• Up to 32 switches

• 2Hz ODR

• Operating temperature: -30◦C to +85◦C

DESCRIPTION
The X family is an EPC Class-1 Generation-2
(C1G2) RFID tag based on Farsens’ bateryless sensor
technology. Built in a compact PCB format, the tag
includes up to 32 switches. The tag can determine the
status of each switch: open or closed.

Any mechanical contact which is electrically conductive
can act as a switch. As an example, the tag can be
connected to a safety belt so that the status of the belt
can be read wirelessly with a RFID reader.

These RFID sensor tags are compatible with
commercial UHF RFID readers (EPC C1G2). With
a 2W ERP setup the battery-less temperature sensor
can communicate to over two meters and a half - 8 feet.

The X tags are available in a variety of antenna design
and sizes, depending on the specific application. There
are also different versions depending on the number of
switches included in the tag: X1, X8, X16 and X32.

BLOCK DIAGRAM
The basic block diagram of X1 consists just of
a ANDY100 IC for energy harvesting and wireless
communication and a mechanical switch. This switch
connects the input GPIO of the ANDY100 IC to GND
when closed, returning a logic ’0’ when read. As the
input GPIO has a built in pull-up resistor, when the
switch is open a logic ’1’ will be read.

In the case of X8, X16 and X32 tags the AGLN010V2
FPGA from Microsemi is included to act as a SPI
controlled demultiplexer. In this case, a start-up
circuitry based on the MAX6427 IC from MAXIM
Integrated is also included.
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CHARACTERISTICS

SYMBOL PARAMETER MIN TYP MAX UNIT

RFID

RFSENS
RF sensitivity fully passive -4 -2 0 dBm

RF sensitivity battery assisted -17 -15 -13 dBm

OPERATING CONDITIONS

TOP_TOP Operating temperature range -30 85 C

SWITCH

Ropen Resistance @ OPEN 10M Ω

Rclosed Resistance @ CLOSED 10 Ω

OPERATION

EPC reading

In order to read the EPC of the TAG, commercial EPC C1G2 readers can be used. However, some considerations
have to be taken into account.

In the case of X1, the system wakes-up as a standard tag. For the other versions instead, the tag includes a
supply capacitor connected to VDD, slowing down the power-up of the system. It can last several seconds. In
order to speed up the charge process, the reader shall be configured to send power as continuously as possible.
Refer to the application note External capacitor on VDD of ANDY100 for detailed instructions on how to set up
the reader for best performance.

Once the supply capacitor is charged, the TAG will respond with its EPC. From this point on, memory access
commands can be used to access the status of the switches via the SPI bridge.
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Switch reading

Read switch status Operation: Read
Memory bank: User Memory
Word Pointer: 0x20
Word Count: 4

The answer from the tag to such a request will contain 8 bytes of data. The EPC word size is 16bits and the SPI
word size is 8bits. The answer received from the SPI interface is right aligned in the EPC words. Assuming that
the reader returns the received data in the buffer of bytes rawdata, the interpretation of the data has to be done
as follows:

bool Switch[32];

uint32 rawSwitches = (uint32)(data[1] << 24 | data[3] << 16 | data[5] << 8 | data[7]);

for(i=0;i<32;i++){

Switch[i]= (bool) (rawSwitches >> (32-i)) & 0x0001;

}

For models with less than 32 switches only the corresponding bits shall be used. Subsequent data will repeat the
values of the available switches.
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AVAILABLE PCB SHAPES
All dimensions are in millimeters.

868MHz fully passive dipole (D868)

868MHz fully passive meandered dipole (M868)
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Wideband fully passive dipole (DWB)
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