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RFID Technology ïIntroduction 

2

NFC ST Readers + Tags

ST Readers Only



Wireless technologies compared
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Feature NFC RAIN/UHF BTLE Wifi ZigBee

Base station cost $$ $$$$ $$$ $$$ $$$

Receiver cost $$ $ $$$ $$$ $$$

Passive receiver Yes Yes No No No

Power consumption receiver
<0.1mA 

passive

<0.1mA 

passive
15mA >100mA 15mA

Multipoint connection No Yes No Yes Yes

No user setup required Yes Yes No No No

Typical number of receivers 1~5 1~1000 ~7 1~1000 32

Typical range 0.1m 1-10m 1-10m 1-100m 1-300m



RAIN RFID system
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ÅEnergy harvest

ÅSensor interfaces

ÅHumidity
Å Light

ÅPower
Å ...

Å Identification

ÅDate
ÅName

ÅExpiry
Å ...

Å Localizations

UHF Tag

UHF 

Reader

Energy transferred

Data exchange

5-10m for a Ădesktopñ unit

1-2m for a phone dongle
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UHF Tag
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ÅAll readers share basic functionality:

ÅRead from tags

ÅWrite to tags

ÅSome may have additional features:

ÅTag localization

ÅMulti-protocol support

ÅDense reader mode

ÅProprietary tag commands:

Å read a sensor

Åactivate a switch or actuator

Rain RFID Technology ïReaders 

5

ÅCan be Portable or Fixed Install

ÅMay be certified for a single country or 

may carry multiple radio certifications



Future UHF market trend
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UHF Reader Price

UHF Reader sold/y

UHF Portals

UHF Handheld

UHF Mobile

price drop 

from multiple 
10k$ to 2k$

First UHF 

dongle for 

phone for 

200$

UHF 

integration 

in  phone 

for 400$

Market 

requests cheap 

UHF readers 

for Logistics 

and IOT 



ST25RU3993 Markets and Use Cases

Manufacturing optimization

Item level tracking

Automation

Intelligent Sensing

Smart Appliance

Smart Home

Automated Inventory Control

Security/ Loss Prevention

Retail

Item level tracking

Inventory/Asset managment

Transport

Tolling

Vehicle tracking

Authentication

Patient tracking

Asset management

Healthcare



ÅRetail stores require accurate and real-

time inventory management and return 

processing

ÅRAIN technology provides the best 

inventory management to:

ÅIncrease sales

ÅReduce out-of-stock and overstock

ÅImprove employee and customer 

satisfaction.

Up to:

Å98% inventory accuracy results

Å20% sales boost with item availability

Å9% decrease in Inventory Loss

Å50% reduction in out-of-stocks

Å96% time reduction with smart 

inventory

Rain RFID Applications ïRetail
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Rain RFID Applications ïTrack & Trace 
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ÅImproved efficiency

ÅControl Loss of Inventory

ÅRegulators have begun requiring 

certain industries to implement T&T

ÅConsumer & environment protection

ÅDeter counterfeiting

ÅOrigin & destination in case of recalls

ÅExample:

ÅMedical device manufacturers in the USA

ÅFood Safety Modernization Act (FSMA)

T&T

Identity

Location

Purpose

Autom. 
Storage

Software

Communication



ST25RU3993
UHF RFID reader

Use cases

ÅRetail, Stationary readers

ÅIndustrial PDAós, Authentication

ÅTablets / Smartphones, Dongles / Snap Ons, Handheld readers

ÅPortable Data Capture

Key Features

ÅDense Reader Mode filtering on board

ÅFixed Single ended Rx input & 0dBm output power

ÅReceive sensitivity of -90dBm

ÅPower consumption down to 65mA

ÅInternal VCO

Key Benefits

ÅIdeal for mobile applications

ÅProlonging battery life & robust against poor antenna

ÅWorks in a dense reader environment

ST25RU3993

QFN48

EPC Class1 

Gen2

ISO18000-6c/b

FIFO

24-Byte

SPI

1.65/5.5V

6Mb/s

UHF

Reader   

0dBm or 
20dBM 

Output
Digital output (IRQ)
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ÅIntegrated Rain RFID Reader

ÅIntegrated analog front end

ÅProtocol handling system for Gen2

ÅInternal LDOs for supply noise supr.

ÅIntegrated RF synthesis

ÅSegmented VCO (16 segments)

ÅTunable RF frequency 840 ï960 MHz

ÅPartially integrated Loop Filter

Å20 MHz external reference options:

Å TCXO

Å XTAL

ÅDifferential TX output options:

Å Internal PA (20 dBm) Ą antenna

ÅLow Power output (0 dBm) Ą external PA

ÅRX Options:

ÅSingle-ended

ÅDifferential

ÅIntegrated RX Filter bank

ÅSPI Interface (Mode1)

ÅInterface voltage levels down to 1.65V

ÅDebug pins (to monitor R/T 

communications

ÅSupply Voltage 2.7-3.6V

ST25RU3993 - Overview
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SPI

Å4-wire SPI Interface (Mode 1), 5 MHz

ÅEN(able) + IRQ pin

ÅVDD_IO defines logic levels

ST25RU3993 ïArchitecture ïHost Interface



ÅComprised of tag IC and tag antenna 

mounted on a substrate

ÅTypically a paper tag but other form 

factors exist

ÅAll tags share a basic feature set

ÅOptions my be implemented:

ÅSecurity, File management, User memory

ÅBattery assist, Sensors

ÅTag antennas need to be tuned to the 

underlying material

Rain RFID Technology ïTags 
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Rain RFID Technology ïLink Budget
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