
RADIO TECHNOLOGIES

DESIGN IN SERVICE

Technical support -
From engineer to engineer

Certifications and conformities - 
CE, FCC, IC & TELEC

Software Development Kits 
and Software-Tools

Customized 
Software possible

Long term 
availability

Small packaging units
User-friendly data sheets, 
manuals, AppNotes 
& Product Guide

External and 
chip antennas

Webinars and 
Tutorials

Components librariesREDEXPERT - Online platform for 
component selection & analysis

EV-Boards and 
FeatherWings

www.we-online.com/wcs

WIRELESS CONNECTIVITY - PRODUCT GUIDE
More expertise, Design-In tips and application examples on wireless technologies and sensors -
Discover our Product Guide now.

Do you have any questions? Contact us! www.we-online.com/wcs-support

CONFORMITY & CERTIFICATIONS

RED
FCC

FCC
National (e.g. Canada ISED)

RED
FCC
National

CE
RED

FCC

National 
(e.g. Japan TELEC)

RED
National

LICENCE FREE ISM BANDS (INDUSTRIAL SCIENTIFIC MEDICAL) LICENCED CELLULAR BANDS

Frequency [MHz] 169 433 868 915 1500 2400 5000

Wavelength [cm] 178 69 35 33 20 13 6

Radio Protocol

Range middle middle high high high low low high high

Data Rate low low middle middle low high high high low

Würth Elektronik 
Antennas

Typical Certification CE CE CE FCC, IC worldwide worldwide worldwide worldwide worldwide

700

43 33 17 14 12 9

900 1800 2100 2600 3500

RADIO PROTOCOL

• Developed by Sigma Designs and the Z-Wave Alliance
• Low power consumption

• Own global radio network
• Low data rates, high ranges

• Low energy consumption and low data volume
• ZigBee Alliance consists of over 200 companies

• IPv6-based mesh networking technology
• Thread Group working group continues to develop
• Open Thread released by Google Nest

• Managed by ANT+ Alliance, belonging to Garmin
• Very low data rates, very low power consumption
• E.g. widespread in the fitness equipment market 

• Transmission protocol for Wireless Personal Area Networks 
(WPAN)

• Defines only PHY and MAC layer of the OSI model

IEEE 802.15.4

• Battery free wireless sensor technology (energy harvesting) 
with very low energy consumption

• EnOcean Alliance with 400 members

• Global System for Mobile Communications (GSM)
• Second-generation mobile communications standard (2G) 

after analog systems (1G)
• Used in 670 GSM mobile communications networks in 

around 200 countries and territories in the world
• GPRS and EDGE are part of GSM 

• Based on LTE
• High data rates possible
• Low energy consumption

• 5th generation mobile communications standard (5G)
• Significantly higher frequencies used, but therefore 

also smaller wavelengths, which require more closely 
meshed networks

• Proprietary (non-standard) radio protocol
• Great flexibility and adaptability
• Communication closed to the outside, security factor

• Decentralized, intelligent routed mesh protocol
• High scalability even with a very large number 

of network nodes possible 

• Standardized interface for energy counters
• (electricity/gas/water/heat)
• According to EN13757-4, OMS
• SmartMeterGateway as defined remote station

• Bluetooth® classic, Basic Rate (BR), Enhanced Data Rate (EDR), 
High Speed (HS) 

• Standardized connection to smart devices
• High data rates possible
• Esp. audio connections

• Bluetooth® Low Energy
• Standardized, simple connection to smart devices
• Low energy requirements
• Low data rates, typically for parameterization, 

service interfaces, remote displays, etc.

• Actually Wireless Local Are Network (WLAN)
• Wi-Fi is a marketing name
• Standard of IEEE-802.11
• High data rates possible
• Worldwide standardized in use 

• Universal Mobile Telecommunications System (UMTS)* 
• Mobile communications standard of the 3rd generation (3G)
• HSDPA and HSPA+ are part of UMTS

* Will not be supported / disabled in the future

• Idea of also being able to integrate smart devices into mesh networks
• Based on Bluetooth® LE, but is not directly and automatically 

compatible/combinable
• Higher energy consumption than Bluetooth® LE due to continuous 

readiness to receive 

• Managed by LoRa Alliance
• LoRaWAN® widely deployed LPWAN 

(Low Power Wide Area Network)
• Low power consumption and high range
• Open networks can be shared if available 

• Narrowband-IoT (NB-IoT / also CAT-NB1/NB2)  
• Based on LTE
• Low data rates, high ranges

• Global Navigation Satellite System (GNSS)
• Positioning and Navigation
• Generic term for GPS (US), GLONASS (RUS), GALILEO (EU), 

BEIDOU (C) and others

USB radio stick availableWE module available Customized implementation possible on request

GNSS

• LPWAN Application
• High range, low data rate, low power consumption
• Managed by MIOTY Alliance
• Licensed by Fraunhofer 

Legend

Measurement & 
Automation

Medical
Devices

Sensor 
Systems Agriculture Tracking & 

Positioning
Smart Device 
Interface

Cloud Connectivity/
IoT

Automated 
Meter Reading LightingMesh e-Mobility

• Long Term Evolution (LTE) 
• 3rd generation (3G) mobile communications standard
• Only part of 4G with LTE-Advanced

• Connectivity Standards Alliance (CSA) with more than 
250 members, including Apple, Google, Amazon, IKEA, 
and many others

• Smart home standard (scheduled for release in 2022)
• Uses Thread, Wi-Fi and BLE as protocols
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