
Apparel & General Merchandise

Encoding Your RFID Tags or Labels

RFID Journal Live!

Jonathan Gregory, Director Community Engagement, GS1 US
Justin Patton, Director, Auburn University RFID Lab

May 17th, 2022



© 2022 GS1 US All Rights Reserved 

Antitrust Caution
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GS1 US is committed to complying fully with antitrust laws. 

We ask and expect everyone to refrain from discussing prices, margins, discounts, 
suppliers, the timing of price changes, marketing or product plans, or other 
competitively sensitive topics.

If anyone has concerns about the propriety of a discussion, please inform a 
GS1 US® representative as soon as possible. 

Please remember to make your own business decisions and that all GS1 Standards 
are voluntary and not mandatory. 

Please review the complete GS1 US antitrust policy at:
www.gs1us.org/gs1-us-antitrust-compliance-policy

http://www.gs1us.org/gs1-us-antitrust-compliance-policy
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Legal Disclosure
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GS1 US, Inc. is providing this presentation, as is, as a service to interested parties. GS1 US 
MAKES NO REPRESENTATIONS IN THIS REGARD AND DISCLAIMS ALL WARRANTIES, EITHER 
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO, ANY WARRANTY OF ACCURACY OR 
RELIABILITY OF ANY CONTENT, NONINFRINGEMENT, MERCHANTABILITY, OR FITNESS FOR A 
PARTICULAR PURPOSE. 

GS1 US shall not be liable for any consequential, special, indirect, incidental, liquidated, 
exemplary, or punitive damages of any kind or nature whatsoever, or any lost income or profits, 
under any theory of liability, arising out of the use of this presentation or any content herein, 
even if advised of the possibility of such loss or damage or if such loss or damage could have 
been reasonably foreseen.

*GS1 US employees are not representatives or agents of the U.S. FDA, and the content 
of this presentation has not been reviewed, approved, or authorized by the U.S. FDA. 

*If applicable
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Agenda
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• About GS1 US

• The Electronic Product Code (EPC)

• EPC Components and Encoding

• Serialization Strategies

• Resources
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Our Purpose
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We create a common foundation 
for business by uniquely identifying, 
accurately capturing, and automatically 
sharing vital information about 
products, locations, and assets.

We enable visibility through the 
exchange of authentic data.

We empower business to grow and 
to improve efficiency, safety, security, 
and sustainability.

At GS1, we believe in 
the power of standards 
to transform the way 
we work and live.
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Who We Are
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We bring 
communities 
together. 

• Neutral and not-for-profit 

• User-driven and governed

• Global and local

• Inclusive and collaborative

GS1 is…
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What We Do
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We are in 
the business 
of progress.

GS1 brings industry leaders 
together to revolutionize 
the way they do business:

• Envision the future

• Solve an industry problem

• Engage their communities

• Exemplify best practices
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Why We Do It
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• Access GS1 Standards
• Use services and tools

• Get education and training
• Connect with trading partners 

and peers

GS1 helps companies of all 
kinds do business better: Our role is to 

advance our 
system of 
standards for 
everyone.
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Global Reach
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110+ 
Member Organizations
Serving Business 
Around the World
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GS1 Standards 
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The Electronic Product Code (EPC)
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Constructing an Electronic Product Code (EPC)

• Option 1: Service Bureau
- They will provide fully encoded labels for 

your products.

• Option 2: Do it yourself
- Buy your own RFID labels and use an 

RFID printer to encode your own 
serialized data.

12
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The identification of everything makes anything possible.

A core requirement for nearly every use case is knowing exactly what is 
being referred to.

GS1 Identification Keys provide globally unique, persistent identification to 
represent products, locations, logistic units, documents, assets and more.

These keys play a critical role in a wide variety of business scenarios.

GS1 Identification Keys
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What is a GTIN?

• A Global Trade Item Number is 
the GS1 Identification Key used to 
identify products.
- U.P.C. is also known as a GTIN-12
- Created from a GS1 Company 

Prefix or individually licensed

• Serialized GTIN (SGTIN): identifies 
a specific product instance
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The Power of Individual Identity

15
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Sample GS1 Company Prefix Certificate
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GS1
Company

Prefix U.P.C.
Company

Prefix
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• GS1 provided utility, Global 
Electronic Party Information 
Registry (GEPIR), to look up 
company information given a 
GTIN

• This includes the GS1 Company 
Prefix (7-digit length in this 
example)

GTIN Lookup (GEPIR): www.gs1us.org/tools/gs1-company-database-gepir

Looking Up Company Information

17

http://www.gs1us.org/tools/gs1-company-database-gepir
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Translating a U.P.C. to an EPC

18
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EPC Encoder/Decoder: https://www.gs1.org/services/epc-encoderdecoder

Constructing an Electronic Product Code (EPC)

To construct an EPC you’ll need:

• AI (01) GTIN: U.P.C. converted 
to 14-digit format (padded 
leading zeros)

• AI (21) Serial number

• GS1 Company Prefix length

19

https://www.gs1.org/services/epc-encoderdecoder
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SGTIN-96 Binary Example
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0011 0000 0011 0100 0010 0101 0111 1011 1111 0100 0110 0001 1010 0111 1100 0000 0110 0111 0011 1100 1111 1111 0111 0111

3       0       3       4       2        5       7       B       F       4       6       1        A       7       C       0  6       7       3       C       F        F       7       7

Header

SGTIN-96
00110000

Filter

POS Item
001

Partition

5
101

Company Prefix

00614141
000010010101111011111101

Indicator Digit & 
Item Reference

099999
00011000011010011111

Serial Number

1732050807
00000001100111001111001111111101110111

Assigned by 
prefix licensee

Defined in Tag 
Data Standard

Licensed from 
GS1 MO

Binary

Hexadecimal
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Serialization

• The value of serialization
• Item-level serialization requirement
• The holder of the GS1 Company Prefix is responsible for encoding
• Various approaches
- Centralized serial management
- Distributed serial management
- Chip-based serialization
- Service bureau

• Private label / Private Brand Requirements

• Orientation document: http://www.gs1us.org/serialization-plan

21

http://www.gs1us.org/serialization-plan
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• RFID tags should have the EPC symbol 
printed on them.

• The EPC symbol should ONLY be placed on 
an item that has an RFID tag.

• The EPC symbol should be visible when 
viewing the U.P.C.

product abc…

Tag Marking

EPC Logo and guidelines for consumer products: https://www.gs1.org/standards/rfid/guidelines

22

https://www.gs1.org/standards/rfid/guidelines
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You've Been Asked to Tag Your Products with EPC-Enabled 
RFID Tags - Now What?

3 Steps to RFID Success

23

Resources to help you get started!
• FAQs
• Checklists
• Guidelines
• Case Studies
• Video Series

https://site.gs1us.org/RFID-success.html

https://site.gs1us.org/RFID-success.html
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Resources
Orientation Resources:
• RFID Business Overview https://site.gs1us.org/rfid
• Supplier tagging orientation (video series) https://site.gs1us.org/RFID-success.html
• Serialization overview http://www.gs1us.org/serialization-plan
• Look up company information using a GTIN www.gs1us.org/tools/gs1-company-database-gepir
• GS1 US EPC Tag Placement Guideline www.gs1us.org/documents?Command=Core_Download&EntryId=429
• Consumer FAQ https://www.gs1us.org/upcs-barcodes-prefixes/additional-ways-to-identify-products/epc-

rfid/consumer-faqs

Technical Resources:
• Create SGTINs with the EPC Decoder / Encoder Tool  www.gs1us.org/tools/epc-encoder-decoder
• Technical worksheet to translate a U.P.C. to a GTIN to an SGTIN to an EPC 

www.gs1us.org/documents?Command=Core_Download&EntryId=389

• GS1 Tag Data Standard https://www.gs1.org/standards/epcrfid-epcis-id-keys/epc-rfid-tds/1-13
• GS1 General Specifications https://www.gs1.org/docs/barcodes/GS1_General_Specifications.pdf

24

https://site.gs1us.org/rfid
https://site.gs1us.org/RFID-success.html
http://www.gs1us.org/serialization-plan
http://www.gs1us.org/tools/gs1-company-database-gepir
http://www.gs1us.org/documents?Command=Core_Download&EntryId=429
https://www.gs1us.org/upcs-barcodes-prefixes/additional-ways-to-identify-products/epc-rfid/consumer-faqs
http://www.gs1us.org/tools/epc-encoder-decoder
http://www.gs1us.org/documents?Command=Core_Download&EntryId=389
https://www.gs1.org/standards/epcrfid-epcis-id-keys/epc-rfid-tds/1-13
https://www.gs1.org/docs/barcodes/GS1_General_Specifications.pdf
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Common Encoding Errors

• Invalid GTIN 

• Incorrect GS1 Company Prefix length

• Duplicate Serial Numbers

• …

25
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Thank you!
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Contact Information
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Name
Jonathan Gregory
Director Community Engagement, GS1 US

www.gs1us.org

jgregory@gs1us.org

Princeton South Corporate Center
300 Charles Ewing Boulevard
Ewing, NJ 08628 USA

T
E

GS1 US Corporate Headquarters
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Trademark Notices
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DataBar®, EPC®, EPCglobal®, GDSN®, GS1 Global Registry®, GTIN®, 
and Global Trade Item Number® are registered trademarks of GS1 AISBL.

GS1 US® and design is a registered trademark of GS1 US, Inc. Trademarks 
appearing in this presentation are owned by GS1 US, Inc. unless otherwise noted, 
and may not be used without the permission of GS1 US, Inc.

The letters “U.P.C.” are used solely as an abbreviation for the “Universal Product 
Code” which is a product identification system. They do not refer to the UPC, 
which is a federally registered certification mark of the International Association 
of Plumbing and Mechanical Officials (IAPMO) to certify compliance with a Uniform 
Plumbing Code as authorized by IAPMO.


