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Models for SoC Infrastructure of Radio Frequency Identification with 

Code-Division Multiple  
 

Filippenko I.V., Hahanova I.V., Filippenko I.O, Maksimov M., Chugurov I. 

Computer Engineering Faculty, Kharkov National University of Radioelectronics,  

Kharkov, Ukraine, hahanov@kture.kharkov.ua  

 

Abstract 
 

Application of the direct spread spectrum 

technology to radio frequency identification system for 

solving problems of speed, reliability and 

electromagnetic compatibility is considered. The 

models of systems-on-chips for tag and reader of RFID 

systems with code-division multiple, based on 

technology of direct spread spectrum, are proposed. 

 

1. Introduction 
 

Nowadays, the most promising technology for 

automatic identification is radio frequency 

identification (RFID), when data is transferred without 

any mechanical contact between the devices. 

Contactless identification technologies correspond to 

all the requirements of computer control systems, 

where recognition and registration of objects are 

realized in real time. 

Modern infrastructure of RFID systems (Fig. 1) 

involves readers, tags and various protocols, which 

allow integrating the system in global information 

networks and variety of applications of enterprise 

levels. In addition, the infrastructure can also include 

other devices, such as bar code readers, input/output 

devices, for instance label printers, motion detectors, 

photo sensors. 

Transponder and reader communicate with each 

other by using radio frequency channel. Wireless data 

channel is the most vulnerable link in the system, 

because the data transmitted by radio channel, may be 

intercepted. Also the problem of electromagnetic 

compatibility of various wireless devices is important. 

This paper is devoted to solving this problem through 

the creation of models of systems-on-chips for tag and 

reader by using the direct spread spectrum technology 

(CDMA). 

2. SoC models for tag and reader  

To implement this system the communication 

protocol for reader and tag, structural SoC models of 

tag and reader are developed. 

Functional circuit of the tag model involves the 

following blocks (Fig. 2): 

– RF module for transmitting and receiving 

information from the reader; 

– memory ROM (storage of control software and 

volatile data, such as serial number); 

– memory block EEPROM or FRAM (application 

data);  

– control unit, implemented on a microcontroller; 

– block for generating pseudorandom sequence 

(PRS), encoding and decoding useful information, and 

generator of response time delay; 

– sensors (for instance, temperature, humidity); 

– I-IP module, focused to solving the design quality 

problem and increasing yield. 

 

Fig.1. Infrastructure of RFID system 

Functional circuit of the reader involves the 

following blocks (Fig. 3): 

– RF module for transmitting and receiving 

information from the tag; 

– memory ROM for storing control software; 
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– memory block EEPROM or FRAM (application 

data);  

– control unit, implemented on a microcontroller; 

– interface block (communication with external 

devices and applications); 

– channel for synchronizing and processing short 

PRS, designed for synchronization of reader correlator 

and a tag, and identification of tag number; 

– synchronization unit, designed for 

synchronization of the channels for processing 

information data from reader; 

– processing unit of the received data, including a 

set of processing channels; 

– channel for generating control signal of tag; 

– I-IP module. 

 

 

Fig. 2. Tag functional circuit 

 

...
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Fig. 3. Reader functional circuit 

The protocol for communicating reader and tag, 

which allows minimizing the time of tag identification, 

and provide concurrent reading information from a set 

of tags, is shown in Fig. 4. 

To test the project simulation of block for PRS 

encoding (PRS generation block and unit of modulo 2 

sum for the information signal and PRS), and block for 

decoding (correlator and PRS generator) by using 

hardware description language VHDL and Quartus II 

Altera is realized. Functional simulation and 

verification enable to check the description and logical 

functioning of blocks. The simulation results are 

shown in Fig. 5. 

 

 
 

Fig. 4. Flowchart of the protocol for data 
communication tag-reader 

 

 

Fig. 5. Timing of the project  

 

4. Conclusion 
 

A model of RFID infrastructure with code division 

multiple is first proposed. It is based on the technology 

of direct spread spectrum, which gives the ability to 

reuse the spectrum with high structural and 

informational secrecy, increased noise immunity and 

reliability of information transfer. An infrastructure 

model allows solving the problem of electromagnetic 

compatibility of the system with radio devices for 

different purposes. 

SoC models of tag and reader, as well as the 

protocol of their interaction in RFID infrastructure with 

code division multiple through direct extension of the 

spectrum are developed. 

Functional simulation and verification of proposed 

models of tag and reader have confirmed the 

correctness of the logical operation of the developed 

system. 
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