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Impinj's GrandPrix platform for UHF RFID solutions provides 
real-time information about people and objects, including their 
identity, location, and authenticity, allowing companies to improve 
business decisions and enhance consumer experiences.
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The most comprehensive and widely adopted platform in the industry, GrandPrix is an 
integrated set of UHF Gen2 RFID hardware, software, and application interfaces. Building an 
application on the industry standard means your solution will be utilizing best in market 
technology for better results and increased customer satisfaction. 
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Contact the Impinj Sales Team to learn 
more about building your RFID solution 
with the GrandPrix  platform.
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Carrier Corp. (a division of United Technologies 
Corp.), the largest HVAC manufacturer in the world 
and one of the nation’s top ten manufacturing 
plants, uses RFID to track component assembly 
and shipment of finished goods in order to improve 
efficiency, safety and quality of their assembly line 
and shipping processes. They have seen a 33% 
improvement in productivity, 80-90% reduction 
in errors, significant reduction in hazards –  and a 
return on their investment in less than 2 years!

As competition increases globally, it is imperative that manufacturers strive to 
be as efficient as possible in all aspects of the production process.

Today, manufacturers need to reduce labor costs, increase asset utilization, and 
cut waste, all while providing faster delivery and impeccable customer service. It 
is no surprise that an increasing number of manufacturers have turned to 
RFID to help streamline processes. And many are reaping the rewards.

This eBook will show you how RFID can be integrated into existing processes to 
help streamline your company while adding benefits to your finished goods.

RFID is an adaptive technology that allows manufacturers to identify 
products, track assets and gain visibility into production processes. While the 
technology is only limited by the user’s imagination, there are many existing 
applications and best practices to draw inspiration from. An RFID system has 
readers and tags that communicate with each other by radio. RFID tags are so 
small and require so little power that they don’t even need a battery to store 
information and exchange data with readers. This makes it easy and cheap to 
apply tags to all kinds of items.  Use the following pages to familiarize yourself 
with the most popular RFID use cases and technology basics. 

MOHAMMED SAJID
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OUR EXPERT

INTRODUCTION

MOHAMMED SAJID, DIRECTOR, 
TECHICAL MARKETING

Mohammed has managed the Indy 
reader chip product line at Impinj 
since 2008. He has over 10 years of 
R&D experience in cellular/wireless 
infrastructure and has served as a 
manufacturing lead for wireless OEMs 
in Thailand, Philippines and Costa 
Rica. Prior to Impinj, he held various 
marketing and engineering positions 
at Intel, Spectrian, and HP. 
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WHERE DO I INSTALL READERS?

RFID technology allows for the gathering of item information without the direct 
line of sight required by barcode systems. This provides the opportunity to 
deploy a completely automated tracking system by installing readers overhead 
or affixed to walls and stations. These readers continuously monitor each 
tagged item as it passes through the manufacturing environment without any 
interaction from workers. When you cannot leverage a fully automated solution, 
a handheld reader provides a mobile solution.  

WHAT INFORMATION WILL I GET?

RFID applications can be configured to give different types of data to identify 
process inefficiencies, give visibility into works-in-progress and locate items in 
the production environment. Fixed readers placed at different checkpoints on 
the floor will automatically identify bottlenecks in production, show inefficient 
work-flows, and track assets as they move. 

WHAT DO I TAG?

RFID tags should be attached to all items that you want to track or monitor. In 
the manufacturing environment most RFID applications are designed to collect 
information to improve processes and track assets. 

Most commonly tagged assets include: 

 
  • Composite materials   • Work-in-progress
  • Finished goods    • Assets
  • Tools     • Subassemblies
  • Transport totes   • Production Equipment

HOW DO I CHOOSE TAGS?

Each item you tag brings a unique set of challenges.  Manufacturers use passive 
RFID tags to create a unique identifier for each item. To find the right tag for 
your application, you need to establish objectives for your project, understand 
your environmental factors and determine how you will be reading the tags 
during your manufacturing process. 

The manufacturing floor is a harsh environment and 
presents a number of challenges for selecting the tag that 
will give you top performance. However, there are a 
number of companies that are creating tags built 
specifically to combat the environmental challenges on 
the manufacturing floor. These companies are creating 
tags that can be affixed to an item with an adhesive or be 
incorporated into the creation of a hard tag that can 
withstand high heat and other extremes. A solution 
architect will be your best resource in identifying the right 
type of tag for your RFID project.

MONZA
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JUST-IN-TIME 
MANUFACTURING
AUTOMATION WITH RFID1

Companies that move to a just-in-time model drastically reduce, if not entirely 
eliminate, their stock on-hand. This has many benefits for the manufacturer 
such as less loss due to overstocking and minimal warehouse management of 
finished goods. However, it adds an emphasis on maintaining the most efficient 
production process possible. This is RFID’s sweet spot. The introduction of RFID 
reduces labor for inventory-taking up to hundreds of hours per month, and 
results in ~99% inventory accuracy rates – stock on hand can be monitored and 
incoming parts can also be verified for shipment accuracy . Companies can also 
use RFID to discover inefficiencies in the manufacturing process and make 
adjustments to ensure that they can meet the demands of lean manufacturing. 

Implementing just-in-time (JIT) manufacturing practices allows a company to 
remain competitive as a focus is put on lean manufacturing practices and 
reduction of waste. However, you can only implement a system that reduces 
stock on-hand if you have confidence that your manufacturing system is 
efficient enough to meet the demand.

8 9
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2 WORK-IN-PROCESS 
VISIBILITY WITH RFID

An RFID supply chain management 
system can give manufacturers 
real-time visibility into the supply 
chain and monitor goods from the 
picking process through the 
production lifecycle. This insight into 
the process can identify bottlenecks in 
the production line and show 
inefficiencies in the current system. 
An automated inventory system can 
be configured to send alerts when 
stock levels meet pre-defined levels to 
ensure a timely replenishment of 
goods and eliminate downtime due to 
having insufficient materials on-hand. 

Optimal production management strives to reduce the number of works in 
process (WIP) to eliminate bound capital and reduce risk. In a lean production 
model, WIPs are considered to be an indicator of waste caused by inefficient 
manufacturing processes or an unstable supply chain. Money tied up in a high 
number of WIPS is not ideal, as the money could be used to generate higher 
returns somewhere else in the company.

1110

PRODUCTION
PROCESS
AUTOMATION WITH RFID3

In production environments in which large, complicated products are assembled, 
managing WIP can be a logistical nightmare. Many manufacturers use a 
combination of barcodes and written logs to make notes about the progress of a 
material as it makes its way through the production floor. This manual task 
takes time and allows for human error as it requires the worker to stop and 
notate processes in the busy and fast paced environment. 
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With an RFID system the entire process can be automated and allow managers 
to access information without physically locating the product on the floor. As a 
product moves through different phases, automated notes can be wirelessly 
written to the tag without stopping the production line. Durable UHF RFID tags 
can operate through acid washes, paint and high temperature baking. These 
tags can also be read from several meters, which enables automatic data 
collection at every process step on a production line. 

Manufacturing managers can access data gathered from passing UHF RFID tags 
to gain greater visibility into manufacturing processes than was ever allowed 
with pen and paper logs or barcode methods. This information can be used to 
make real-time adjustments to processes when bottlenecks occur or can be 
aggregated to make larger adjustments towards increased efficiency.

1312

SKU MANAGEMENT 
WITH RFID4

Many manufacturers are faced with the challenge of creating many similar items 
with different options or configurations. Using RFID to tag components allows 
for easy sourcing of product components and fast and frequent checks of the 
product during the manufacturing process.

For example, a car manufacturer may offer a sedan with five color options, three 
convenience packages and six wheel options. Using RFID technology, 
technicians and managers can use an automated process that passively reads 
tags to ensure that the correct parts are being assembled at each stop on the 
production line. This visibility can eliminate the costly labor associated with 
fixing mistakes during the final quality check.
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RFID chips embedded in products such as laptops and phones allow 
manufacturers to wirelessly configure products with customization at the point 
of sale. This allows manufacturers to produce mass quantities of base items and 
eliminate the need for creating and distributing multiple SKUs, thus simplifying 
manufacturing processes. The retailer can then add product customizations, 
such as specialized software or language settings, at the cash register. 

1514

TROUBLE FREE 
MACHINE-TO-MACHINE 
COMMUNICATION WITH RFID5

For example, an automobile manufacturer may have a paint treatment that 
needs to be applied within a certain temperature range. The data gathered from 
the attached sensor allows the machine to make decisions on whether or not 
the paint can be applied without an employee interceding. If the conditions are 
not right, adjustments could be made to the environment or another process to 
reduce delays in the production environment. Or the auto manufacturer could 
store information in the RFID tag which could include specifications such as 
vehicle paint color. When the RFID tag is read, it can automatically trigger the 
application of the appropriate paint color.  The data gathered from the 
manufacturing floor allows analysts to streamline processes by creating 
scenarios for machines to make smarter, automated decisions.

As the manufacturing world increases the use of machines in the assembly line, 
RFID technology has the ability to ease the communication with machines 
during the production cycle. By affixing WIPs with sensors and RFID tags, 
manufacturing managers can collect more data about the manufacturing 
process than ever imagined. This data can be used to create automated 
processes that take into consideration the environment of the goods to 
streamline the manufacturing process. 
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SMART RETURNABLE 
CONTAINER 
TRACKING WITH RFID6

The inability to accurately track the assets can cause many issues for a 
company including the increased costs of additional assets, waste of labor 
hunting for missing containers and possible production line bottlenecks. An 
RFID solution can be used to both monitor the movement of containers as they 
move about the manufacturing floor, as well as find missing components by 
reversing the system into “seek mode” and quickly locating the assets in 
minutes instead of hours.

Hours upon hours are spent manually locating returnable containers in the 
manufacturing environment. These highly customized containers are often lost 
on the production floor or not returned by vendors and suppliers, resulting in 
the need to keep excess stock on-hand to guard against delays in production.

1716
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Misplaced and broken tools can cause costly delays on the manufacturing floor. 
Many companies rely on manual tasks to track these assets. Barcoding and 
paper-based systems are prone to error as employees forget to record items as 
they leave for the day or barcodes get dirty or damaged in the harsh production 
environment.

RFID can be used in a myriad of 
ways to eliminate the manual tasks 
associated with asset management. 
Checkout stations or cabinets that 
use RFID tags to pair tools with 
employees on the jobsite can be 
installed. If you are deploying a 
solution that utilizes fixed readers, 
you can track the items around the 
floor and set-up alerts when an 
asset travels too far from the 
assigned area. Advanced tool 
tracking applications can be 
customized to send alerts based on 
age of item or number of uses. 
Additional notices can be set to 
alert for timely calibrations. 

RFID BENEFITS AFTER 
MANUFACTURING8

RFID tagging during the production process can also benefit field personnel as 
the product moves to the sales floor. With a quick read of the RFID tags used 
during manufacturing, sales personnel can determine product features without 
hunting through paperwork or relying on product packaging. 

RFID also enables batch serialization for easy tracking of goods through 
production process and beyond. In the case of a recall or warranty issue, the use 
of batch serialization with RFID can accurately identify the effected products 
and greatly reduce the number of items needed to be recalled.

1918
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RFID addresses many of the costly challenges faced by manufacturers today. 
Integrating an RFID system into a manufacturing environment can streamline 
processes, remove inefficiencies, and provide data that drives business 
decisions. RFID can also speed up product delivery while reducing labor costs. 
An RFID solution can impact many aspects of a business, including:

• Just-in-time manufacturing
• Work-in-Process visibility
• Production process automation
• SKU management
• Machine to machine communication
• Container tracking
• Tool tracking
• Post manufacturing information

With RFID, inefficiencies on the manufacturing floor will quickly evolve into 
streamlined processes that increase production rates and reduce labor costs. 

Talk to an expert about your project

Learn more about existing RFID applications

CONCLUSION
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