RADIO FREQUENCY IDENTIFICATION (RFID)

Radio Frequency Identification (RFID) is a wireless
communication technology that uses electromagnetic fields to
automatically identify and track tags attached to objects. It allows
data to be transmitted using radio waves without requiring a direct
line of sight, making it more efficient and versatile than
traditional methods like barcodes or QR codes. RFID is widely
used in areas such as inventory management, asset tracking,
access control, and supply chain logistics due to its ability to

accurately track and manage items.

Types of RFID:

1. Passive RFID: These tags have no power source of their
own and rely on the RFID reader to provide energy. They

have a shorter read range (up to a few meters).

2. Active RFID: These tags have an internal power source
(battery) that allows for a longer read range (up to hundreds

of meters).



3. Semi-Passive RFID: These tags have a small battery to

power the tag's circuitry but rely on the reader for

communication.

Working Principle of RFID:
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RFID Reader (Interrogator): It sends out radio signals and

receives data from tags.




. RFID Tag (Transponder): It stores information that can be

read or written by the reader.

. Antenna: It transmits radio signals to communicate between

the reader and the tag.

The reader activates the tag, which then transmits data back to the

reader, where it is processed into actionable information.

RFID Frequencies: RFID systems operate in different frequency

bands, each with unique characteristics:

. Low Frequency (LF, 125-134 kHz): Used for short-range

applications (e.g., animal tracking, access control).

. High Frequency (HF, 13.56 MHz): Typically used for
smart cards, libraries, and ticketing systems.

. Ultra-High Frequency (UHF, 860-960 MHz): Used for
inventory management, supply chains, and logistics due to

its longer range.

. Microwave Frequency (2.45 GHz): Used for specific

applications like advanced RFID systems.



Applications of RFID:

1. Inventory Management: Real-time tracking of inventory to

reduce errors and improve efficiency.

2. Asset Tracking: Monitoring the location and status of assets

to prevent loss and optimize usage.

3. Supply Chain Management: Enhancing visibility and

accuracy in the tracking of products.

4. Healthcare: Used for patient and equipment tracking,

ensuring the authenticity of medications.

5. Retail: Improving stock management, preventing theft, and

enhancing customer experience.

Advantages of RFID:

. Automation: Minimizes manual intervention and human

error.

. Accuracy: Provides precise and real-time data tracking.



Durability: RFID tags can withstand harsh conditions,

unlike barcodes.

. Security: RFID technology supports encrypted data for

better security.

Challenges of RFID:

. Cost: Initial setup and tag costs can be higher than traditional

barcodes.

Interference: RFID systems are sensitive to interference

from metals, liquids, and other electronic devices.

Privacy: There are concerns about unauthorized tracking

and data breaches.



