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Inlay

Impinj sells tag chips and 

licenses tag antenna  

designs to our partners.

Monza® Tag Chips

Impinj’s tag chips are  

already deployed on  

hundreds of millions of 

pallets, cases, and  

items, worldwide.

Tag Antenna

Impinj designs antenna form  

factors for a variety of applications 

Label

Tag chip and antenna  

are embedded in label.

Reader Antenna

Impinj pioneered and continues 

to develop high-performance, 

application-optimized antennas.

Indy® Reader Chips  

Encapsulates 90% of the 

components needed for a UHF 

Gen 2 reader, and enables a full 

range of form factors.

Your RFID Solution Source.  Impinj makes UHF Gen 2 RFID components (tag 
chips, readers, reader chips, tag antenna designs, and reader antennas) to enable 
complete RFID system solutions. The best performing solution available is only 
possible from a provider who possesses the communications systems expertise to 
understand the entire wireless communications link, and thus the ability to fine-tune 
it for any conceivable application. In short, Impinj welcomes such challenges, solves 
the difficult problems, and continues to innovate ever-better RFID solutions.

UHF GEN 2 RFID

Speedway® Revolution Readers

  Industry-leading performance, 

featuring Autopilot™ functionality, 

PoE, and a compact form factor.
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RFID Tag Antennas
Different antenna designs optimize 

performance in various applications. 

As a result, there are special forms 

and configurations for different 

applications, such as palletized 

cases or small items. Some tags 

might be optimized for a particular 

frequency band, while others might 

be tuned for good performance 

when attached to materials that 

may not normally work well for 

wireless communication (certain 

liquids and metals, for example). 

Others might be more general 

purpose in scope, working 

reasonably well across the entire 

UHF spectrum, in free space or 

affixed to an item. Impinj designs 

antenna form factors for a variety of applications, and licenses 

these designs to our many tag and inlay manufacturing partners.

RFID Readers  
The reader, also known as an interrogator, is a device that 

provides the connection between the tag data and the enterprise 

system software that needs the information. The reader 

communicates with the tags that are within its field of operation, 

performing any number of tasks including simple continuous 

inventorying, filtering (searching for tags that meet certain 

criteria), writing to selected tags, etc.

The reader uses its antenna to send digital information encoded 

in a waveform. A receiver circuit on the tag is able to detect 

and decode the information, and use its own antenna to send a 

response. Readers may be fixed (dock door or shelf installations), 

mobile (installed on a forklift or hand-held), or in the form of a 

module contained within a printer/encoder. Impinj’s Speedway® 

Revolution reader combines innovative Autopilot™ features, 

Power-over-Ethernet, patented interference rejection, and 

unmatched reliability to deliver the industry’s best performing 

UHF Gen 2 fixed reader in a compact form factor. And via the 

Indy® reader chip and 

supporting software 

(based on award-winning 

technology acquired from 

the Intel Corporation), 

Impinj offers building blocks 

for a full range of UHF Gen 2 

reader form factors.

Reader Antennas
A reader antenna converts 

electrical current into 

electromagnetic waves 

that are then radiated 

into space (similar to an 

FM radio), where they can 

be received by the tag’s 

antenna and converted 

back to electrical current. 

When the tag responds, the 

reader antenna receives 

the information in a similar 

manner. 

Reader antennas may also 

assume different form 

factors depending on their 

application. Applications 

include antennas fitted to dock doors, embedded in store shelves 

or racks, fitted within a point-of-sale terminal, or integrated 

into the guide rails of conveyor equipment. Impinj pioneered, 

and continues to develop, high performance reader antennas 

featuring form factors and RF properties ideally suited to highly 

specialized applications.

Middleware and  
Control Interfaces
Middleware is a term the industry gives to software that performs 

a connecting function between lower level objects, such as 

sophisticated RFID readers, and the applications they support. 

For applications requiring RFID, the middleware sends control 

commands to the reader and responds with tag data received 

from the reader. For this purpose, EPCglobal, with input from the 

industry, created the LLRP (low-level reader protocol) standard, a 

specification for the network interface between the RFID reader 

and its controller.  Standardization brings many benefits to the 

industry, including common evaluation platforms, common test 

interfaces, common software drivers, and a common knowledge 

base. Such a plug and play strategy is critical to widespread RFID 

technology acceptance. As with the UHF Gen 2 RFID standard 

creation, Impinj played a key role in defining LLRP, and was first 

to the market with an LLRP reader. And Impinj has led the effort 

to create an open-source programming toolkit for LLRP (see www.

llrp.org).  The Impinj Speedway family of readers support the 

LLRP interface.

An RFID tag comprises an integrated circuit (IC or chip) that has 

been mounted on a flexible PET (PolyEthyleneTherephtalate) 

or paper substrate, which has been preprinted with conductive 

ink (or assembled with an etched, stamped, or vapor-deposited 

antenna pattern), according to the particular antenna design. 

The resulting inlay assembly is 

then converted, or sandwiched 

between a printed label and its 

adhesive backing, yielding a smart 

label. The label’s RFID chip can be 

programmed with a unique tracking 

identifier called an electronic 

product code (EPC) and attached 

to an item, case, or pallet. For some 

applications, tag chips can also be factory programmed before 

they are assembled. The EPC or electronic product code number 

contains information only about the product and the company 

that made the product. An EPC contains no personal information. 

The EPC is similar to the UPC used on barcodes today; it’s 

a number that is meaningful only when compared against a 

database with the decoding information.

Impinj translated its standards-driving systems expertise into the 

world’s first deployments of fully EPCglobal-compliant UHF Gen 2 

tag silicon, including the Monza® and Monaco™ tag chip families. 

Impinj’s tag chips are already deployed on hundreds of millions 

of pallets, cases, and items, worldwide.

Identifies EPC
Format Being Used

Identifies Product
Manufacturer

Identifies Exact
Type of Product

Unique to
Individual Item

Header EPC Manager Number Object Class Serial Number

   01* 12345ABC* 00012E* 000123ABC*

Assigned by EPCglobal Assigned by EPC Manager

* Hexidecimal Number where A-F=10-15

Tags operate on the same basis as other wireless devices like 

cellular phones. An antenna attached to the tag chip’s electrical 

circuits radiates electromagnetic waves through the air in a 

manner defined by a particular communications protocol, in this 

case the EPCglobal UHF Gen 2 standard. 

UHF Gen 2 tags are passive devices; that is, they do not operate 

under their own power (they do not have a battery). Instead, 

they obtain power by converting the electromagnetic energy 

emitted by an in-range reader into the DC power level required 

to operate the chip. 

Communication flow is in either the reader-to-tag or tag-to-

reader direction. The tag transmits digital information to the 

reader by reflecting, or “backscattering,” part of the energy 

transmitted to it by the reader. How does this work? Consider 

this analogy: if you aim a flashlight at a mirror, that mirror will 

reflect the light that is incident upon it. Just how bright that 

reflected light is depends in part on the mirror’s distance from 

the flashlight. Likewise, if a tag is in close proximity to a reader, it 

will reflect a certain amount of information-carrying power back 

to the reader. This backscatter reflection is the mechanism by 

which the tag “talks back” to the reader; the reflected signal is 

modulated to transmit data. 

 

RFID Tags

RFID Tag Operation
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G e tting      u p  t o  S p e e d 

RFID Powered by Impinj

Putting the Pieces Together 
Creates Solutions 
The most important thing to know about UHF Gen 2 RFID is the 

simplest of all: insist on RFID solutions powered by Impinj. Our 

industry firsts and technology breakthroughs are the result of 

Impinj’s unique approach to high-performance RFID systems. 

Fundamental to achieving RFID success is the confidence that all 

tag information enters the business process. As such, the choice of 

components that make up an RFID system matters a great deal; it 

ultimately determines the quality, reliability, and performance of an 

RFID implementation. And that’s why Impinj has shipped more UHF 

Gen 2 tag chips than all other RFID companies combined—and why 

Speedway readers lead the industry in large-scale deployments. 

Impinj has also leveraged our UHF RFID expertise to enable solutions that solve difficult 

industry challenges. Because of our thorough understanding of RFID communication 

and the nuances of antenna design, Impinj has already developed innovative 

approaches to problems facing the pharmaceutical, apparel, retail, and other industries. 

Beyond return on investment, these RFID adopters are realizing increased system data 

reliability, greater insight into the supply chain, safer products, improved consumer 

experience, and more.

In addition to our in-house solutions expertise, Impinj has established a worldwide 

network of industry-leading partners that deliver the best performing RFID systems 

available across all applications, from pallets to cases to items. Distributors and 

value-added resellers (VARs) license and sell our Speedway readers for use under 

the “Powered by Impinj” label. Technology partners offer our tag chips as embedded 

solutions and in the form of inlays and labels. Our middleware and application software 

partners seamlessly automate critical infrastructure and streamline RFID-enabled business processes from edge to 

enterprise. Finally, our systems integration partners put it all together. Our team of best-in-class solution and service 

providers are vital to enabling and delivering your high-performance RFID system deployment.

About Impinj 
Impinj, Inc. is the world’s leading technical innovator in developing UHF Gen 2 RFID solutions for both item-level 
and supply-chain tagging. Impinj draws on its technical expertise and industry partnerships to deliver a wide range 
of products and solutions comprising high-performance tag chips, readers, reader chips, software, antennas and 
systems integration. Impinj’s products provide robust performance, integration and cost effectiveness to a global 
customer base across numerous vertical markets with applications including inventory management, asset tracking, 
authentication and serialization.

For more information, visit www.impinj.com.

UHF GEN 2 RFID

The “Powered by Impinj” 
shield is your assurance of 
RFID integrity.


