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RFID Applications



RFID Applications

What is Behind these systems:

RFID IC

RFID Tag

Analog Section
Digital Section

ITF (Interrogator Talks First)ITF (Interrogator Talks First)



RFID Architecture

Analog Domain

Digital Domain
Memory

Modulator

Demodulator

Memory
Power-On

Reset

Clock
Generator Memory

Control

Encoder

Decoder

Main
Control
(FSM)

PMU

Flags

Crypto

Vdd

Gnd

CRC

RFID IC [1,2]

[1] Finkenzeller, K. “RFID Handbook: Fundamentals and Applications in Contactless 
Smart Cards and Identification.” 2nd ed. ; Wiley (2003)

[2] Lehpamer, H. “RFID Design Principles.” ; Boston: Artech House (2003)

Supply energy for the tagSupply energy for the tag Decoding of commandDecoding of command
Reception and Demodulation of
commands

Reception and Demodulation of
commands

Generate clock for digital sectionGenerate clock for digital section

Response to the interrogatorResponse to the interrogator

Memory ControlMemory Control



EPC Gen 2

UHF 915 MHz RFID ProtocolUHF 915 MHz RFID Protocol

Most Used Pattern in IndustryMost Used Pattern in Industry

Long Read RangeLong Read Range

Finite State MachineFinite State Machine

Input: Input: 

Current StateCurrent State

Command ReceivedCommand Received

Output:Output:

Tag's ResponseTag's Response
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FPGA Prototyping

ObjectivesObjectives

Validate the digital section of a RFID tagValidate the digital section of a RFID tag

Find and fix RTL errors not detected by functional verificationFind and fix RTL errors not detected by functional verification

Save time and moneySave time and money

Avoid reworkAvoid rework
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FPGA Prototyping

ASIC x FPGA FLOWASIC x FPGA FLOW



FPGA Prototyping

Techniques UsedTechniques Used

Create a FPGA Top Module to adapt its constraints 
and IC's specifications (Buttons, leds, UCF, clock, analog chip)

Create a FPGA Top Module to adapt its constraints 
and IC's specifications (Buttons, leds, UCF, clock, analog chip)

Change of Memory IP ModuleChange of Memory IP Module

Synthesize Digital Blocks into FPGASynthesize Digital Blocks into FPGA

Creation of scripts to update FPGA's Digital RTLCreation of scripts to update FPGA's Digital RTL

Compare the results with the verification testcasesCompare the results with the verification testcases

Creation of scripts to the reader testsCreation of scripts to the reader tests



FPGA Prototyping

Hardware and Tools UsedHardware and Tools Used



Conclusions

The Digital Section of RFID 
was successfully validated

The Digital Section of RFID 
was successfully validated
Saved significant time in the 
Bringup phase

Saved significant time in the 
Bringup phase



Thank You

Questions?

lauro.puricelli@ceitec-sa.com



Xilinx Synthesis 
Results



EPC Gen 2

Current StateCurrent State



EPC Gen 2

CommandsCommands



EPC Gen 2

FM0 Encoding
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