
 
International Journal of Recent Development in Engineering and Technology 
Website: www.ijrdet.com (ISSN 2347 - 6435 (Online) Volume 13, Issue 12, December 2024) 

39 

 

RFID Door Lock 

Priyanka Jaiswal1, Sweta Jaiswal2, Virendra Tomar3, Prof. Rajdeep Shrivastava4 
1,2,3Student, Department of Electronics & Communication Engineering, LNCTE, Bhopal, India 

 4Guide, Department of Electronics & Communication Engineering, LNCTE, Bhopal, India 

 

   

Abstract— The RFID (Radio Frequency Identification) 

Door Lock System is a smart, technology-driven solution 

designed to enhance security and improve access control 

for residential, commercial, and industrial environments. 

This project integrates RFID technology with 

microcontroller-based systems to create a user-friendly, 

reliable, and scalable locking mechanism. The system 

consists of an RFID reader, a set of programmable RFID 

tags/cards, a microcontroller unit, and an 

electromechanical locking device. The system functions by 

scanning RFID tags/cards, each embedded with a unique 

identifier. Upon scanning, the RFID reader transmits the 

tag's data to the microcontroller, which authenticates it 

against a pre-programmed database. If the tag is 

authorized, the system activates the lock to grant access. 

Unauthorized tags trigger a security response, such as 

sounding an alarm or notifying the user. This project 

highlights features such as low power consumption, 

durability, and minimal maintenance, making it a viable 

alternative to traditional key-based systems. Additionally, 

the system offers advanced functionalities, including easy 

user management, the ability to add or remove tags, and 

the potential for integration with IoT platforms for remote 

monitoring and control via smartphones or other devices. 
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I.  INTRODUCTION  

 

In today's rapidly evolving technological landscape, the 

demand for efficient, secure, and user-friendly access control 

systems has become increasingly significant. Traditional lock-

and-key mechanisms, while still widely used, are often 

vulnerable to issues such as key duplication, loss, or damage. 

This has led to the development of more advanced security 

solutions, including electronic and smart locking systems. 

Radio Frequency Identification (RFID) technology has 

emerged as a highly effective approach to modern access 

control. An RFID door lock system uses electromagnetic 

fields to identify and authenticate individuals through RFID 

tags or cards. These tags are embedded with unique identifiers, 

making unauthorized duplication nearly impossible. The 

system eliminates the need for physical keys, enhancing 

convenience while maintaining robust security. 

The RFID door lock system consists of several core 

components: an RFID reader, which scans tags/cards; a 

microcontroller, which processes and verifies the scanned 

data; and an electromechanical lock, which is activated upon 

successful authentication. Additional features, such as 

integration with mobile applications or IoT devices, can 

further enhance functionality, offering users remote access 

control and monitoring capabilities. 

This introduction provides an overview of the need for 

secure and efficient access control systems, the principles 

behind RFID technology, and the objectives of developing an 

RFID door lock system. The project aims to demonstrate the 

potential of RFID technology to transform traditional access 

methods into seamless, high-security solutions for modern 

applications. 

Security and convenience are fundamental requirements in 

modern living and working environments. Traditional locking 

mechanisms, which rely on physical keys, have served as the 

primary means of access control for centuries. However, these 

systems have notable limitations, including vulnerability to 

key loss, duplication, and wear-and-tear. As society 

increasingly prioritizes smart and efficient technologies, 

electronic solutions like RFID (Radio Frequency 

Identification) systems have gained popularity for their 

enhanced security and user-friendly operation. 
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The RFID door lock system is an innovative access control 

solution that leverages RFID technology to provide a secure, 

reliable, and flexible alternative to conventional locks. This 

system employs RFID tags or cards as virtual keys, each 

carrying a unique identifier that communicates with an RFID 

reader. Upon scanning a tag, the reader sends the data to a 

microcontroller, which validates the tag's authenticity. If the 

tag matches the pre-approved database, the system grants 

access by unlocking the door. Unauthorized attempts are 

flagged, ensuring high levels of security. 

II. ARCHITECTURE 

Before RFID can be understood completely, it is essential to 

understand how Radio Frequency communication occurs. RF 

(Radio Frequency) communication occurs by the transference 

of data over electromagnetic waves. By generating a specific 

electromagnetic wave at the source, its effect can be noticed at 

the receiver far from the source, which then identifies it and 

thus the information. 

In an RFID system, the RFID tag which contains the tagged 

data of the object generates a signal containing the respective 

information, which is read by the RFID reader, which then 

may pass this information to a processor for processing the 

obtained information for that application. 

Thus, an RFID System can be visualized as the sum of the 

following three components: 

1. RFID tag or transponder 

2. RFID reader or transceiver 

3. Data processing sub system 

An RFID tag is composed of an antenna, wireless transducer 

and an encapsulating material. The setags can be either active 

or passive. While the active tags have on-chip power, passive 

tags use induced by the magnetic field of the RFID reader. 

Thus, passive tags are cheaper but with lower range (<10mts) 

and more sensitive to regulatory and environmental 

constraints, as compared to active tags. 

An RFID reader consists of an antenna, transceiver and 

decoder, which sends periodic signals to inquire about any tag 

in vicinity. On receiving any signal from a tag, it passes on 

that information to the data processor.  

Standards for RFID :  

Standard in RFID. Be It payment systems or tracking good 

open supply chains. 

A great deal of work has been going onto develop standards 

for different RFID frequencies and applications. 

RFID standards deal with the following:- 

Air Interface Protocol-The way tag sand readers communicate 

Data Content-Organizing of data 

Conformance-Tests that products meet the standard 

4.5.4Applications - How applications are used 

The way the world has gone about developing the standards is 

a bit complex. There are two major and somewhat conflicting 

organizations into the business - ISO and Auto-ID Centre 

(now handled by EPC Global). Without going too much into 

the conflict, we'll review the standards proposed by both these 

organizations. 

Tags are required to be disposable (manufacturer may not get 

the tags back from the retailer to reuse it). Hence, the primary 

mission for any standard developer is to make the tags low 

cost. It should operate in UHF, as only UHF delivers read 

range needed for supply chain applications. And since the 

goods are needed to be tracked as they move across the globe, 

the standards must be open and globally accepted. There 

should also be an accompanying network architecture, which 

would enable anyone to look up information associated with a 

serial number stored on a tag. The network too needs to be 

based on open standards. 
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III. WORKING PRINCIPLE 

Firstly, the door lock system will start, and the scanning 

process occurs, if the card is registered previously then the 

command will proceed otherwise the WRONG CARD 

message appeared with the Red LED blinks 2 times in 1 

second and buzzer 2 times in 1 second and again the command 

scanning process will start, If the card is registered, the Red 

LED will be blink once for only 500 microseconds and buzzer 

beeps 1 time for 500 microseconds and the command will 

execute into the mechanical door lock system and the door 

lock will be open. When the door lock is open, the command 

will run again and the scanning process starts, but now the 

door lock will be closed. 

Data Transmission: 

Data transmission in an RFID-based door lock system 

involves communication between the RFID tag (transponder), 

the RFID reader, and the system that controls the door lock. 

This process ensures that only authorized users can access the 

system. 

Data Transmission Process in RFID Door Locks: 

RFID Tag (Transponder) and Reader Communication: 

• RFID Tag: The tag typically holds a unique identifier 

(UID), which can be either stored in the memory of a passive 

or active RFID tag. Passive tags rely on the energy from the 

RFID reader’s electromagnetic field, while active tags have a 

battery to power them. 

• RFID Reader: The reader emits an electromagnetic 

signal to power up the RFID tag and request its data. Once the 

tag is energized, it transmits its stored data (usually the UID or 

other encrypted data) back to the reader. 

Reader to Lock System Communication: 

• Signal Processing: The reader processes the data it 

receives from the RFID tag (typically the UID or encrypted 

data). The data is then transmitted to the door lock system’s 

controller (either locally or over a network). 

• Data Transmission Protocol: Depending on the 

system's design, the reader communicates with the controller 

via serial protocols (e.g., UART, I2C, SPI), or via wireless 

protocols (e.g., Bluetooth, Wi-Fi) in more advanced systems. 

If the system uses encryption, the data can be transmitted 

securely using protocols like AES or RSA for data 

confidentiality. 

 •   Verification by the Lock Controller: 

• Access Control Database: The controller compares 

the received UID or data against an access control list (ACL) 

stored in its database (local or remote). This database 

determines whether the tag belongs to an authorized user. 

• Decision Making: If the tag’s data matches an 

authorized entry, the controller sends a signal to the electronic 

locking mechanism to unlock the door. In some systems, 

additional steps like two-factor authentication (PIN + RFID) 

may be required. 

•   Feedback to the User: 

• Access Granted or Denied: The system may signal 

the user with feedback such as a green light, a beep, or a 

display message to indicate whether access was granted or 

denied. If access is granted, the door is unlocked, allowing the 

user to enter. 

 

Figure 1: Project 
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IV. CONCLUSION 

The use of the Arduino UNO microcontroller in this project 

allows design simplicity, therefore, the project can be 

achieved in a shorter time than other technologies previously 

employed. And this door lock system is also very secure and 

saves the information of people coming and going. RFID 

technology has proven to be a powerful and versatile solution 

in various applications, particularly in access control systems 

such as RFID door locks. It offers significant advantages in 

terms of convenience, speed, and security compared to 

traditional mechanical locks and key systems. RFID systems 

provide contactless identification, allowing for quick and 

seamless access while reducing the risk of physical wear and 

tear on locking mechanisms. The integration of encryption and 

advanced security protocols further enhances the safety of 

RFID door lock systems, protecting against unauthorized 

access and tampering. Overall, RFID technology continues to 

evolve, with advancements in security, energy efficiency, and 

integration with other smart technologies, making it an ideal 

choice for modern access control and security systems. As it 

becomes increasingly integrated with IoT and smart home 

devices, the future of RFID promises even more innovative 

applications, offering greater convenience and enhanced 

security in various fields, from personal access management to 

large-scale enterprise solutions. 
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