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AGENDA

 Grundlagen Funkübertragung

 Frequenzbänder

 Netzwerktopologien

 Funkprotokolle

 Zertifizierung

 Design-In HW/SW

 Produktportfolio
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BACKGROUNDINFORMATION
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Wireless Connectivity & Sensors Product Guide

www.we-online.com/wcs-product-guide
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GRUNDLAGEN 
FUNKÜBERTRAGUNG
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RADIO SYSTEM
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MODULATION
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RANGE ESTIMATION
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Model 2: Two-ray Ground Reflection
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LINK BUDGET
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RANGE – DATA RATE – ENERGY CONSUMPTION
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A compromise

ProductGuide: page 144



14

FREQUENZBÄNDER
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UNLIZENSIERTE ISM/SRD BÄNDER:

 USA/Canada:
• 260 – 470 MHz (FCC Part 15.231; 15.205)
• 902 – 928 MHz (FCC Part 15.247; 15.249)
• 2,4 – 2,4835 GHz (FCC Part 15.247; 15.249)

 Europe:
• 433,050 – 434,790 MHz (ETSI EN 300 220)
• 863,0 – 870,0 MHz (ETSI EN 300 220)
• 2,4 – 2,4835 GHz (ETSI EN 300 440 or ETSI EN 300 328)

 Japan:
• 315 MHz (Ultra low power applications)
• 426-430, 449, 469 MHz (ARIB STD-T67)
• 2,4 – 2,4835 GHz (ARIB STD-T66)
• 2,471 – 2,497 GHz (ARIB RCR STD-33)
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DUTY CYCLE
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ProductGuide: page 64
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NETZWERKTOPOLOGIEN
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NETZWERKTOPOLOGIEN

(Flooding) MeshStar Peer to Peer

Point-to-Point
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FUNKPROTOKOLLE
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ZERTIFIZIERUNGEN

EINFÜHRUNG FUNK
TOBIAS MÜHLHÄUSER | 24.04.2026



22

REGULARIEN WELTWEIT
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NATIONAL REQUIREMENTS MATRIX 
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DURCHFÜHRUNG DER ZULASSUNG
mit einem zertifizierten Funkmodul – WE Testreport

 Testreports der bestandenen Funkprüfung verfügbar
 Reduziert den Testaufwand des Endprodukts deutlich
 Module mit spezieller Test-FW möglich
 Pre-Tests im Labor in Waldenburg möglich
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Declaration Process

EINFÜHRUNG FUNK

BLUETOOTH®
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 The Bluetooth® qualification consists of qualification and declaration

 The qualification process is one of the most important aspects of 
Bluetooth® technology, supporting interoperability and conformity to the 
Bluetooth® specifications

 Bluetooth® Qualification Consultants (BQCs) are available to support 
members through the processes

 Qualification means the whole process including tests

 Members of the Bluetooth® SIG must complete the qualification and 
declaration process for their Bluetooth® enabled product to demonstrate 
and declare compliance

 The distributor is responsible to ensure that the required listing is 
performed

 A declaration is possible, if an already qualified product is used. Then there 
is no measuring or testing effort, only declaration and information work to 
be done

 BT Declaration USD 11.040 per end device

ProductGuide: page 112
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DESIGN-IN HW/SW
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RADIO-CHIP VS. RADIO-MODULE
2 Options
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ProductGuide: page 72
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HARDWARE
Funkmodul oder Funkchip
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MODULE PLACEMENT
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HARDWARE DESIGN
Trace Design
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ProductGuide: page 76



35

DESIGN-IN: ANTENNEN

Single Ended Antenne Dipol Antenne

• Chip Antenne
• PCB Antenne
• Wire Antenne
• Dipol Antenne

Chip Antenne
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PCB Antenne
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ANTENNA MATCHING
Why?
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IC Impedance
mismatch

Impedance
Matching circuit

IC Impedance
match
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SMART ANTENNA CONNECTION
Was ist eigentlich mit Feintuning oder Rematching gemeint?

Rematching, z.B. von 15-j102 zurück auf 50 Ohm

Antenne wird durch die 
Integration in die 
Anwendung verstimmt.
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FIRMWARE OPTIONEN
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CERTIFICATION OF CUSTOM MODULES
How can the certification of the standard module be re-used for the custom module?

 For RED (Europe), FCC (USA), IC (Canada), UKCA (Great Britain) a declaration of identity must be done in case the custom
module is radio identical to the standard module. 

 TELEC (Japan) does not provide this opportunity.
 Radio identical: Radio of the custom module must respect the maximum TX power and radio profiles (Bluetooth LE 1 Mbit 

for example) as specified in the ANR031.
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ProductGuide: page 192
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FLASHING SERVICE
custom modules
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 Customer's own FW can be flashed in the 
production process at Würth Elektronik eiSos

 Specific test routine can be defined

 Customer-specific article number is created for 
this

 Orders can also be placed by EMS etc.

ProductGuide: page 186
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DESIGN-IN: SOFTWARE
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Beispiel: Command Mode

Start signal Command Length Payload CS

0x02 0x00 0x0C 0x48656C6C6F20576F726C6421 0x96

Hello World!

Start signal Command Length Payload RSSI CS

0x02 0x81 0x0D 0x48656C6C6F20576F726C6421 0xD9 0x56

Hello World! -39 dBm

Transmitter

Receiver
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SOFTWARE TOOLS
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PRODUKTÜBERSICHT
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VIELEN DANK!
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