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RFID vs. Barcodes: Pros, Cons, and How They Work Together

RAIN RFID is often described as a “digital barcode,’ but the technology does so much more. Here's a
rundown of the differences and similarities between RFID and barcodes — including QR codes.

RAIN RFID and barcodes serve similar functions: to identify and manage items throughout factories, supply chains, distribution centers, retail
stores, and many other places. In fact, RFID and barcodes are often used together. So, what sets these technologies apart?

For decades, organizations have gotten by with barcodes. Barcodes transformed nearly every industry by helping computerize inventory
management, asset tracking, item verification, points of sale, and more. But today, with unprecedented supply-chain pressures and ever-growing
consumer expectations, competing in today’s global economy requires something more.

Market-leading companies from UPS to Walmart are embracing RFID. In fact, in a recent survey, 97% of supply chain professionals said they are

turning to RFID to address business challenges. It's a new age for streamlining workflows, automating supply chains, maximizing labor efficiencies,
and enabling retail experiences. By using RFID to track a wide range of items, organizations can gain an edge on the competition and fortify their
operations against future disruptions.

That'’s not to say RFID replaces barcodes. Each has advantages and disadvantages, and organizations can use the technologies together to
achieve great benefits. Here'’s a look at the differences and similarities between RAIN RFID and barcodes.

What are barcodes?

We're all familiar with barcodes, the series of dark lines and bars that encode identifying information about an item. Barcodes are usually printed
on packaging or labels and can be frustratingly hard to find when using self-checkout at the grocery store.

One-dimensional (1D) barcodes, like the Universal Product Code (UPC) used in retail, consist of vertical bars that represent alphanumeric data, with
data limited by the barcode's width. Two-dimensional (2D) barcodes, such as QR codes, can hold more data, including text, URLs, and images.
These barcodes often look like stacked 1D barcodes or square grids.

All barcodes represent data that is "read" by computers optically, with 1D barcodes usually using laser scanners and 2D barcodes requiring
camera-based systems with image processing.

What is RFID (and RAIN RFID)?

RFID is a form of wireless communication that uses radio waves to identify and find objects. RFID is a generic term that encompasses different
frequencies and standards, including RAIN RFID, which is sometimes referred to as ultra-high frequency (UHF)_RFID. All RFID systems operate on
the same principle: An RFID tag stores information that can be read wirelessly by an RFID reader.

RAIN RFID tags consist of a tiny radio chip and an antenna, and don't require a battery to function. Instead, RAIN RFID tags get their energy from
the radio waves transmitted by RAIN RFID readers. When a RAIN RFID tag is energized, it reflects the data stored on its chip back to the reader.

[Want to read more content like this? Subscribe to the Impinj blog.]

RAIN RFID tags come in many forms. Because they’re small and flat, they can be incorporated into labels. They can be sandwiched inside
hangtags. They can even be embedded in a product itself, like an automobile tire or the label on a T-shirt. Each RAIN RFID tag chip can be encoded

with an identifier that's associated with the tagged item’s information in a cloud database.
In many ways, a RAIN RFID tag is like a digital barcode.

But it's also so much more. RAIN RFID systems enable businesses and consumers to identify, locate, authenticate, and engage with every item
that's tagged with a RAIN RFID tag, providing rich, real-time data and insights.

What are the capabilities of RFID and barcodes?

RAIN RFID offers several advanced capabilities compared to traditional barcodes, making it an increasingly popular choice across various
industries. RAIN RFID solutions can automatically identify, track, and verify up to 1,000 tagged items a second from as far away as 30 feet (10
meters) without direct line-of-sight.

Bulk reading capability >1,000 items/sec <25 items/sec

Read distance up to 10m up to 3m
Tag/barcode cost $.03+ <$.01
Reader/gateway cost $400+ low performance $150+

high performance $1,500+
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No battery requirement

High data storage capacity (>1KB)

Read without direct line of sight

Writable memory

Embeddable

No lighting requirement

Real-time location system (RTLS) capability

Privacy protection features
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Flexible system architecture

Can barcodes and RFID coexist?

Barcodes and RAIN RFID often coexist where the different solutions are needed for multiple processes. Many businesses may use both
technologies for redundancy — if a barcode is damaged, data is still accessible in the RFID tag, or vice versa.

The technologies widely coexist in shipping and logistics, where some parts of the supply chain are set up for RAIN RFID, but others aren't. Using
both technologies enables an organization to enjoy the benefits of RAIN RFID without affecting the entire supply chain.

Enterprises may also need a gradual transition from barcodes to RAIN RFID. Businesses can adopt at their own pace, often by selecting a test
group of items to tag with RAIN RFID. For instance, a logistics company may use RAIN RFID in sorting facilities and barcodes for last-mile
deliveries, and seamlessly use both as it transitions all operations.

What is the future of RFID?

RAIN RFID is the fastest growing segment of the RFID market, and it's gaining popularity across numerous industries.

Walmart mandates that suppliers for many types of products must tag their items with RAIN RFID, and the retail giant is expected to continue
expanding its requirements to more categories. Walmart has “seen dramatic results” in not just inventory management, but also online fulfillment

and customer satisfaction. Uniglo is another retailer wowing_its customers with shopping experiences powered by RAIN RFID.

Shipping giant UPS is pushing the logistics sector forward with RAIN RFID by placing tags on packages and using wearable RFID readers to
eliminate manual scans, reduce errors, and increase throughput. RAIN RFID can help logistics companies automate the labor-intensive tasks they

depend on to maximize shipping accuracy and speed.

Meanwhile, in Europe, lawmakers are drawing up legislation to require Digital Product Passports that enable everyday consumers to view the

manufacturing history, carbon footprint, and recyclability of all kinds of products. RAIN RFID is a great technology that retailers and suppliers can

use to record and track this product information, while also using barcodes so consumers can access the data.

That said, we at Impinj envision a future where every smartphone has RAIN RFID reading capabilities. A future where anyone can, for instance,
scan a RAIN RFID tag embedded in the seam of their T-shirt and get care instructions, styling tips, and recycling info. RAIN RFID will expand

beyond its business-to-business origins into consumers’ homes, enabling devices, apps, and products to connect and interact in exciting ways.

What is the Impinj platform based on RAIN RFID?

The Impinj_platform uses RAIN RFID to deliver timely data about these everyday things to business and consumer applications, enabling a
boundless Internet of Things. Impinj offers the only comprehensive RAIN RFID platform providing best-in-market tag chips, readers, reader chips,
software, testing solutions, services, and global partner ecosystem. The highly integrated Impinj platform delivers advanced performance and
capabilities that cannot be efficiently achieved with mix-and-match systems.

In addition to the benefits of any RAIN RFID deployment, solutions featuring Impinj tag chips and reader chips or readers provide several unique
advantages, including:

o Cryptographic authentication to prevent counterfeits and ensure consumer safety

o Unmatched performance features that maximize inventory speed and efficiency

o Consumer privacy protection that's flexible and easy to manage

o Reader security safeguards for preventing cyberattacks and business disruptions

With nearly 25 years of experience as an industry leader, Impinj is your go-to resource for everything RAIN RFID. We know digital transformation is
difficult and requires complex cross-functional coordination within an enterprise. Impinj experts are here to help your organization modernize.

To learn more about RAIN RFID and the Impinj platform, you can contact us or reach out to one of our partners. You can also read up on the

benefits of RAIN RFID in various industries, and check out Impinj Insights for customer stories and more from our blog.

Article tagged as: Blog, How it Works, Looking Forward, Manufacturing, Partner Tags & Inlays, Retail, Supply Chain & Logistics, Impinj
Tag Chips

Related Content

IMPINJ

Gen2V3 is Here:
Protocol update opens the

door for RAIN innovation

The Latest Version of the RAIN
RFID Protocol, Gen2v3, Is Here.
What's Next?

A new version of RAIN RFID’s air-interface
protocol increases RAIN enterprise
solution performance. Here's what you

Impinj Partner Tageos Drives
RFID Innovation with Impinj
M800 Series

Demo: Digital Product Passports
with RAIN RFID

Watch a demonstration that highlights
how RAIN RFID on a mobile device can
deliver DPP data to retailers, consumers,
and recyclers.

The global designer and manufacturer of
RAIN RFID inlays and tags has unlocked
new use cases and increased

performance with Impinj's flagship IC. can expect.

Find out how.

20 JUN 2025 29 APR 2025 13 MAR 2025
SUPPLY CHAIN & LOGISTICS = Blog MULTIPLE INDUSTRIES = Blog MULTIPLE INDUSTRIES Industry Trends

View All Resources —

Learn more about Impinj and RAIN
RFID in our resource library

Visit Library

Looking for more
content? We've got you
covered

Partnerships v

@ English v Contact Us
Insights v About v o,
siare | @ @)

Wednesday, October 2, 2024

ABOUT THE AUTHOR

Gaylene Meyer

Former Vice President of
Global Marketing and
Demand

Gaylene Meyer led a team focused on
delivering world-class marketing and
communications that engage partners and
customers worldwide.

@ Sign Up for the
latest news

Join thousands of people and
subscribe to get the latest industry
happenings delivered straight to your
inbox.

Subscribe to Blog

With RFID Lanes, Amazon Makes
‘Just Walk Out’ Easier and Faster

Amazon announced self-contained RFID
checkout lanes for retailers to quickly set
up “Just Walk Out” technology that
eliminates wait times for shoppers.

6 DEC 2024

MULTIPLE INDUSTRIES

Blog

Get the latest industry happenings delivered
straight to your inbox

Subscribe to Blog

B
. .
o*e

e g

IMPINJ

Explore Impinj Impinj Portals

About Us Support

Our Technology Partner

Impinj (NASDAQ: PI) helps businesses and people analyze, optimize, and innovate
by wirelessly connecting billions of everyday things—such as apparel, automobile
parts, luggage, and shipments—to the Internet. The Impinj platform uses RAIN
RFID to deliver timely data about these everyday things to business and consumer
applications, enabling a boundless Internet of Things.

Impinj Platform Investor
Careers

Contact Us

Follow us

f @

© 2012 - 2025 Impinj, Inc. All rights reserved.

Trademarks

Patents Terms of Use Privacy Policy


https://www.impinj.com/
https://www.impinj.com/library
https://www.impinj.com/library/blog
https://www.impinj.com/library/blog/all-in-on-rain-rfid-walmart-lights-the-way-for-retail
https://www.impinj.com/new-report-inventory-labor-and-sustainability-how-rfid-solves-todays-supply-chain-challenges
https://www.impinj.com/products/technology/about-rfid
https://www.impinj.com/library/blog/uhf-rfid-vs-rain-rfid-the-differences-and-similarities
https://go.impinj.com/subscribe-to-the-impinj-blog
https://www.impinj.com/library/customer-stories/global-tire-manufacturer-gets-rolling-with-kathrein-and-impinj
https://www.impinj.com/library/blog/impinj-insights-internet-of-all-things-carl-brasek
https://www.impinj.com/library/blog/walmart-makes-big-rfid-commitment-with-sweeping-tag-mandate
https://www.impinj.com/library/blog/how-uniqlo-tracks-style-and-savings-with-rain-rfid
https://www.impinj.com/library/blog/with-rain-rfid-packaging-and-shipping-are-faster-and-more-accurate
https://www.impinj.com/digital-product-passports
https://www.impinj.com/library/blog/what-is-a-digital-product-passport
https://www.impinj.com/library/blog/impinj-insights-internet-of-all-things-carl-brasek
https://www.impinj.com/products/impinj-platform
https://www.impinj.com/products/technology/key-features/cryptographic-authentication
https://www.impinj.com/products/technology/key-features
https://www.impinj.com/products/technology/key-features/protected-mode
https://www.impinj.com/products/technology/key-features/reader-security
https://www.impinj.com/products/technology/about-rfid
https://www.impinj.com/products/impinj-platform
https://www.impinj.com/about-us/contact-us
https://www.impinj.com/industries
https://www.impinj.com/library
https://www.impinj.com/library/customer-stories
https://www.impinj.com/library/blog
https://www.facebook.com/sharer.php?u=https://www.impinj.com/library/blog/rfid-vs-barcodes-pros-cons-and-how-they-work-together
https://www.linkedin.com/sharing/share-offsite/?url=https://www.impinj.com/library/blog/rfid-vs-barcodes-pros-cons-and-how-they-work-together
https://www.impinj.com/library/blog/impinj-partner-tageos-drives-rfid-innovation-with-impinj-m800-series
https://www.impinj.com/search?documentcategories=64
https://www.impinj.com/search?documentcategories=83
https://www.impinj.com/library/blog/gen2v3-enhancements-improve-rain-rfid-performance
https://www.impinj.com/search?documentcategories=137,64,116,63,62,61,60,139,107,141,136,59
https://www.impinj.com/search?documentcategories=83,137,64,116,63,62,61,60,139,107,141,136,59
https://www.impinj.com/library/videos/demo-digital-product-passports-with-rain-rfid
https://www.impinj.com/search?documentcategories=64,63,62,107,136
https://www.impinj.com/search?documentcategories=152,64,63,62,107,136
https://www.impinj.com/library/blog/rfid-lanes-make-amazon-just-walk-out-easier-and-faster
https://www.impinj.com/search?documentcategories=116,63
https://www.impinj.com/search?documentcategories=83,116,63
https://www.impinj.com/search?documentcategories=83,149,153,62,127,63,64,55
https://www.impinj.com/trademarks
https://www.impinj.com/patents
https://www.impinj.com/terms-of-use
https://www.impinj.com/privacy-policy
https://www.impinj.com/library
https://www.impinj.com/about-us
https://www.impinj.com/products/technology
https://www.impinj.com/products/impinj-platform
https://www.impinj.com/about-us/careers
https://www.impinj.com/about-us/contact-us
https://support.impinj.com/
https://partner.impinj.com/
https://investor.impinj.com/
https://www.facebook.com/impinj
https://www.linkedin.com/company/impinj
https://www.youtube.com/impinj
https://www.impinj.com/library
https://support.impinj.com/
https://partner.impinj.com/
https://investor.impinj.com/
https://www.impinj.com/about-us/contact-us

