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Abstractd EPC Gen-2 is an Electronic Product Code which is
globally accepted standard in RFID. The data collision in
RFID tags is reduced using anti-collision Q-algorithm. In this
paper Design and implementation of Q-algorithm is described
to solve data collision in RFID tags using Verilog HDL. The
whole design will be developed using Xilinx ISE 12.2 and will
be simulated using Modelsim 6.3c and will be implemented on
Virtex 4 FPGA.
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[. INTRODUCTION

EPC is the new Electronic Product Code that replaces the
older UPC (Universal Product Code) found on many item
labels.EPC Gen-2 is the new version standard than EPC
Gen-1.VLSI implementations is used in order to achieve
high speed production, performance, desired reliability, low
cost. high. There are three states while identifying RFID
tags, first one is empty state, during this state there is any tag
present in a slot to identify. Second collision state, during this
state more than one tag is present in same slot, hence tag
collision occurs. Third, successful state, where only one tag is
present in that slot and it is identified successfully. The
collision state of tags is avoided by an anti-collision
algorithm called Q-algorithm. When many tags are trying to
respond at the same duration then reader will get confuse, so
it has to sort out one of the tag from that group of tags for the
successful identification of single tag. This algorithm
involves some co-ordinate behavior between reader and tag.
Tag collision is shown in Figure 1.

Figure 1: Collision of Tags
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II. PROPOSED WORK
SYSTEM DESIGN

The designed system must avoid this collision by using Q-
algorithm because the ability to identify many tags
simultaneously is crucial for many applications. Block
diagram for proposed system is shown in Figure 2.

FPGA Module
Read Tag
operation Operation UART
. o - . | PC
using Q using Q interface

algorithm algorithm
Key

generation

using CA

Figure 2: Block diagram of proposed system
III.LUART BLOCK

Universal asynchronous receiver transmitter (UART) is an
integrated circuit which is used for the serial data
communication .UART design mainly contains three blocks
Transmitter, Receiver and Baud Rate Generator. Receiver
performs the serial to parallel conversion on the
asynchronous data frame received from the serial data input.
Transmitter performs parallel to serial conversion on the data
received from CPU. Each UART contains shift register
which is fundamental method of conversion between serial
and parallel forms. The UART requires buffer for storing
high speed data transmissions. UART data frame format is as
shown in the Figure 3.

START | DATA | DATA | DATA | DATA | DATA | DATA | DATA | DATA | STOP
BIT 0 1 2 3 4 5 6 7 BIT

Figure.3 UART Data Frame Format

Data Frame contains 8-bit data, 1-start bit, 1-stop bit and
1-parity bit (optional bit). When start bit is low that indicates
to the receiver to receive the serial input data from the
transmitter. In UART separate clocks are generated to
synchronize the transmitter and receiver. The three main
modules in UART are Transmitter, Receiver and Baud Rate
Generator. Baud Rate Generator (BRG) is a block which
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generates the clock which is used by the Transmitter and
Receiver also it is the main factor that decides the total
frequency of operation for all the modules used in the circuit.
Shift registers are used in Transmitter and Receiver designs
to transfer the data from parallel to serial and vice-versa.

UART IMPLEMENTATION

The UART design consists of three main blocks as shown in
Figure 4 —transmitter, receiver, and baud generator, plus two
status registers tx busy and rx busy. The baud generator deals
with the generation of the baud frequency clock pulses from
the input clock. The transmitter and the receiver block,
which perform the data transfer, are independent of each
other.
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1) Baud Generator: The baud generator creates a 16_baud
clock based on the baud-rate (BR) specified for the
communication which is provided to both transmitter and
receiver blocks to generate their own baud clock pulse. The
faster clock allows the receiver to align the sampling pulse as
desired and provides a faster response time from the
transmitter. RTL Schematic and Simulation behavior model
of baud generator is shown in Figure 5 and 6 respectively.

Figure 5: RTL Schematic of Baud Generator
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Figure 6: Simulate Behavioral Model of Baud Generator

2) Transmitter Block: A new data transfer in the UART is
initiated by the new tx data, which indicates the availability
of the tx data. This data is stored in the tx hold reg in the next
clock cycle. The parallel stream of data (tx data) is converted
into a serial stream using a shift register. The start of the shift
operation sets the internal status register tx busy to indicate a
new data transfer. tx busy can also be used as data validity
signal for clock gating the transmitter block. The shift
operation follows at the baud clock frequency to send the data
out on the ser out data line. A counter of 16 is used to
generate the rising edge for the baud clock from the 16_ the
baud clock provided by the baud generator. The resetting of
the tx busy status register is detected by another counter of 10
which counts the number of bits transmitted. RTL Schematic
of UART Transmitter and Simulate Behavioral Model of
UART Transmitter is shown in Figure 7 and 8 respectively.
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Figure 7: RTL Schematic of UART Transmitter
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Figure 8: Simulate Behavioral Model of UART Transmitter
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3) Receiver Block: The UART communication format
consists of a start bit followed by 8 data bits and one stop bit
indicating the end of the communication. This block
monitors the input line for new data which is indicated by the
start bit. The rx busy status register is set when the start bit is
recognized. This block operates at two different edges of the
baud clock pulse generated by a 16 bit shift counter from the
16 baud clock. The sampling and shifting at the shift
register occurs at the middle of the incoming data pulse at the
falling edge of the baud clock pulse which is generated at the
count of 8 from the counter. After receiving the end bit of the
ser in data, the serial data is moved to the rx hold reg register
at the rising edge of the baud clock frequency generated at the
count of 16 on the counter. Thus a parallel stream of 8-bit
data (rx data) is generated which is indicated by the new rx
data interrupt signal. There is also a 3-bit counter to track the
number of input bits received. RTL Schematic of UART
Receiver and Simulate Behavioral Model of UART Receiver
is shown in Figure 9 and 10 respectively.
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Figure 9: RTL Schematic of UART Receiver
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Figure 10: Simulate Behavioral Model of UART Receiver

IV. READ OPERATION USING Q-ALGORITHM

Read operation is carried out in 3 steps:
Select:-In this step reader selects a tag population for
identification and access.

Identification:-In this step reader identifies a tag. First round
begins by sendinga,, Quer y "
example Q=4 .Tags has to choose slot numbers 0<=SN<=
(27°Q-1).If any tag is present in slot number 0 then reader
request the RN16 and sends an acknowledgement signal
» A C koiitains same RN16.If no tag is present in slot then it
sends ,Query rep*“ command
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many tags are present

which increases Q by 1.

Access:-once tag is identified the data present in the tag is
accessed.
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Figure 11: RTL Schematic of Reader

Figure 12: Internal Module of Reader

t hen

Device Utilization Summery(Estimated Values)
Logic Utilization Used Available Utilization
Number of 5lices 17 3584 0%
Number of Slice Flip-Flo |7 7168 0%
Number of 4 input LUTs | 21 7168 0%
Number of bonded I0Bs |43 141 30%
Number of GCLKs 2 8 25%
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Figure 13: Design Summery of Reader

RTL schematic of reader, internal module of reader and
design summery of reader are shown in Figure 11, 12 and 13

respectively.
V. TAG OPERATION

Tags receive commands from the reader and acts according
to it.

th Q par
Probability of Data collision is reduced using Q- algorithm.
For this purpose EPC Gen 2 RFID system will be designed in
VLSI with better performance, high speed and minimum

hardware.
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VII. FUTURE WORK

In Q-algorithm along with the data collision reduction, we
can provide data security for the data present in the RFID tag
using Cellular automata rules and programmable secret code
generator.
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