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HOW CAN 1 EXTEND

MY BUSINESS?
10N



ProductGuide: page 55

WIRELESS GUIDE
WHAT DOES MY
APPLICATION NEED?



WICHTIGE FRAGEN

Wireless Guide

6%

In which region will the
application run or should
be used in the future?

Europe

North America
South America
Asia
worldwide

other:

What range do you need to
cover in your application?

0-15m
15-50m
50-100m
100 -500m
500 m -2 km

2km-10km

>10 km

= & 2

In which environment will
your application be used?

Indoor

Outdoor

Industrial

Home Automation

other:
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WICHTIGE FRAGEN

Wireless Guide
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001101
010100
101101

How much data has to be
transmitted? Which data
rate is required?

Very low data rate
(up to 1 kbps)

Middle data rate
(up to 100 kbps)

High data rate
(>100 kbps)

Very high data rate
(>500 kbps)

in )

What about power
consumption? How much
energy is available? How
long should a battery last?

Long term battery powered
Battery powered
Main powered

other:

e—

Ul

o

Communication to...?

Smart Device (Maobile, Tablet)
PC, Server, etc.

Device of own development
Special communication
interface (Wirepas, wM-Bus,

CAN-Bus, ...)

Mesh (Wirepas, Bluetooth®
Mesh, Closed Mesh)

other:
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WIRELESS GUIDE
WHAT DOES MY
APPLICATION NEED?
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RADIO TECHNOLOGIES
WHICH TECHNOLOGIES
ARE AVAILABLE?




LIZENZIERTE
MOBILFUNK-BANDER
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- LIZENZFREIE ISM-BANDER (INDUSTRIAL SCIENTIFIC MEDICAL)

Frequenz [MHz] 169 433 868 915 1500 2400 5000 700 900 1800 2100 2600 3500
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DUTY CYCLE

Frequency TX Power  TX Power max. occupied BW*

[MHz] [dBm] [mW] Duty cycle [kHz] Notes
169.400 - 169.475 +27 500 <1% 50 For metering devices: 10 % DC
169.400 - 169.4875 +10 10 =0.1% whole band
169.4875 - 169.5875 +10 10 <0,001% whole band 0,1 % DC during 0:00 and 6:00 local time
169.5875 - 169.8125 +10 10 <0,1% whole band
. 433.050 - 434.790 +10 10 10% whole band
DC= "+ 433.050-434.790 0 1 no limits whole band =13 aBim.¢ 10kiz PaDrwhen ws 230 4t
P . } on off audio/video applications are excluded
' 434.040 — 434.790 +10 10 no limits 25 audio/video applications are excluded
i | 863.0 - 865.0 +14 25 <0.1% or PSA** whole band HEW re“;;:ﬁgz i;fgg f(Ll‘fZiO i fided
865.0 - 868.0 +14 25 < 1% or PSA** whole band
868.0 - 868.6 +14 25 < 1%or PSA** whole band
|_| t  B868.7-869.2 +14 25 < 0.1 % or PSA** whole band
tM'T' 869.4 - 869,65 +27 500 < 10 % or PSA** whole band
869.7 -870.0 +7 5 whole band audio / video applications are excluded
869.7 - 870.0 +14 25 < 1%or PSA** whole band analogue audio / video are excluded
2400.0 - 2483.5 +10 10 no limits whole band non specific short range devices
2400.0 - 2483.5 +14 25 no limits whole band radio determination devices (radar, RFID,...)
2446,0 - 2454.0 500 / 4000 whole band RFID only

* BW = Band width
** PSA = Polite Spectrum Access, allows up to 100s sending per 1 hour observation time, so a duty cycle of up to 2.77%
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RADIO TECHNOLOGIES
WHICH TECHNOLOGIES
ARE AVAILABLE?
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RADIO COMMUNICATION
FUNDAMENTALS

WHAT IS RADIO?




FUNKSYSTEM

Signal /\/\/ —

Modulation

MWW

Carrier Signal

Demodulation
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"\ \_ Signal
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REICHWEITEN ABSCHATZUNG

Model 1: Friis Transmission for Free Space
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RANGE ESTIMATION

Model 2: Two-ray Ground Reflection

T R,
line of sight
h, PNM Prc [ M
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REICHWEITE — DATENRATE — ENERGIEVERBRAUCH

. . R
Immer ein Kompromiss AriE=

Energy consumption Data rate
| | i [
Bluetooth® WE-Pro Ware WE-Pro Ware WE-Pro Ware

Thyone (2.4 GHz) Tarvos-lll (int Ant,  Thebe-Il (868 MHz)
868 MHz)
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OVERVIEW OF DIFFERENT PROTOCOLS AND STANDARDS

| .

h

g
[1°]
o
ge] e
)
o
D @
o
o0
: ©
o @ @
(18]
(n'e
~
s WE-PRO
2 WARE
S b

Short Range LongRange

@ Licensed spectrum Unlicensed spectrum




—
<
—
()
(oT0]
(qu]
Q.
0]
O
3
(&)
s’}
(@)
-
©
(@]
—
o

NETZWERK TOPOLOGIEN




ProductGuide: page 55

RADIO COMMUNICATION
FUNDAMENTALS

WHAT IS RADIO?
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WHY USING A RADIO MODULE?
RADIO CHIP OR
RADIO MODULE?
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FUNK-CHIP VS. FUNK-MODUL
2 Moglichkeiten

e 0000000
®©eee

Proteus-Ill W&
CeFE&IC

99099209999
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HARDWARE

Funkmodul oder Funkchip

Software Application
Development Testing

Evaluation

IC 7/ SoC IC Level

Protis I WE Radio Module Module

WE-PRO

CEFeeIC WE-ProWare |WARE Level

0% 50 % 100 %
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WAS IST EIGENTLICH EIN FUNKMODUL?

iy % - Y
/ o toe National RED RED FOG RED
RED (Japan ARIB) National FCC National FCC
(Canada ISED) National

Radio module Certification

Japanasa Pacio Law Compliance
T oo 5 graniod pursuar o the Japanese ko Law,
— This devic sheckd ot be cSénd (otharwiso the granied
L ot number wdl become vl
ID:Cods  The MAG addmes of o rcko cvios mantains the fomat
(nterkowose 00:180Axxxcxs. The litor part o of o MAC addross
EDECUARATION OF CONFORSSTY prokon) coinckinsweh e seiel nurte of e o
Radio oquipment: 2611011024000
Tho monufacturer:  Worth ElekirenkaiSos Gt & Ca. KG Hiabel ol Proteus I 4
M Ey#hSwrades 1 cnlo the modl label
74820 Wakdarburg
mantaciurer
Objuct o the declaration: 2611011024000
11011024 - v
e i sz | (ZD @aovsme
H d F. s Folowing harmonized norms or lechical specifications have been apobied
araware iIrmware oftware Bvsosmves e

EN 501 485.1V21.1 12017.02)
EN301 489 17V3.1.1 12017-02)
N 626812014 + AC2015 oAV 2019
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KOSTENVERGLEICH- CHIP VS. MODULE

Wiirth Elektronik Customer

"Dff-the-Shelf” “Build-Your-
1. FIXED COSTS radio module Own-Device”
Madule Buy-Price
The: buying price of the radio module should compare anples by apples. & Wirth Elektronik
Wodule always comes with in a package of Hardware {radio module), Firmware (pC & RF stack) €€ €
and the needed Software for evaluaton. One price includes all features. "Building-Your-Own
Device" needs to consider ADDITICNALLY the following investments,

Hardware Development

The hardware costs are more than just the Bill of Materials for like Microcantroller, I, Osciliater,

Antenna, PCE, LMA, and more. [t needs to be taken into account the development itself, the

necessary rework during the prototype-to-series phases, the antenna design and possible E
revisinns while the device is already in the market. Using an "Off-the-shelt”
this mainly unnecessary, as Wirth Llektronik is taking care of thaf for you.

solution makes all

Firmware Development

The Firmware running on a radio medules is an accumulztion of the one-time software

development costs, the recurring costs for software maintenance and required updates and don't

forget the necessary documentation. This can simply sum up in a §-digit Eurg investment and €€
folowing needs to be broken down to each single radio module. Worth Elektronik eiSos modules

require a minimum of configuration like communication between module and host microcontroller

into the end application from the system desigrer. & budgel of 2 few days is realistic.

Required Measurement Equipment

The final step whie taking the radio module into operation is the necessity of measuring all

electrical parameters. Therefore it requires to have measurement taols like a Signal Generator, €€
Spectrum & Signal Analyzer and Oscilloscope available, which represent another 6-digit

irwestrnent, unless those have already been purchased before,




COST COMPARISON — CHIP VS. MODULE

2. VARIABLE & FIXED COSTS

' What is necessary to consider?

\Whiirth Elektronik
"0Off-the<Shelf”
radio module

Customer
“Build-Your-
Own-Device”

Certifications, Conformity, Declaration

A product thatis to be launched glabally must meet the certification er conformity criteria of each
countey its to be marketed i It can be compared with the typical iceherg madel, where the
measurements, the official certificate or the official stamp cnly represents the Op. For a "Build-Your-
Cwin-Device” solution it requires 8 comprehensive knowledge of all those regulations in each country
and following a huge time investment, also for the docurmentation Wirth Elektronik radio modules
come along with the Declaration of Conformity following the Radio Equipment Cirective for Europe
and on top with a variety of different certifications complying to regulations in the United States,
Canada, Japan and some even with the Chinese law. To be on Lhe safe side with the end device,
Wirth Elektronik recommends a simple and very low cost delta measurement in the final device,

as all the docurmentation will be provided Lo the customers test lab. Using a USB radio stick from
Wiirth Elektronik makes it even easier - Plug & Play, ready to operate at lowest possible costs.

€€

3. OPPORTUNITY COSTS

Avoid Delayed Market Entry and loose Money

Last but not least, deciding for a "Build Your Dwn Device" solution will set yoo hack several
month in most of the cases. Simply, itis missing sales in the market, Instead, using an
“Of-the-snelf” radio modale salution from \Worth Elektranik and starting e sell the end device
zarlier will accelerate the market release of the end device, Itis ke gaining time and early profit,

ProductGuide: page 69
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WHY USING A RADIO MODULE?
RADIO CHIP OR
RADIO MODULE?
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HARDWARE INTEGRATION
HOW TO ADD A MODULE
ON A PCB?
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MODULPLATZIERUNG




ANTENNA CONNECTION

18 2 Nimancinninn nf tha mirrn etrin antanna lina

RN | 1 1 1 1 1 1 1 1 | 1 1 1 1 1 1 1 1

W5 W e i

INPUT DATA

Relative Dielectric Constant ( €.): 4.2
Track Width (S): 0.5 mm RESULTS

Gap Width (W): 0.2 mm
: ; ; Effective Dielectric Constant (€.):
Dielectric Thickness (h): 0.3 mm
Characteristic Impedance (Zo): 50.99 Ohms

 Calculate |

LIEULYT Lil.&e RIS ALl B2 LILLRPCRCLLL S O OB APALLLECL LS WY L ACLLLIRALCL 2Rk LW =7 = LW il f, 1 2

(quartz) and 9.5 (alumina)

Panraspe s darasamsipy e es maLr s iira b A s rerieriess




HARDWARE DESIGN

Trace Design
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Q00

no metal
antenna




.DAS IST DOCH NUR DER EMPFANGER"
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HARDWARE INTEGRATION
HOW TO ADD A MODULE
ON A PCB?
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ANTENNAS AND MATCHING
WHAT ABOUT
THE ANTENNA?




DAS WICHTIGSTE BAUTEIL FUR DIE FUNKPERFORMANCE:

Die Antenne...

... wandelt Leitungsgebundene elektromagnetische Wellen in Freiraumwellen und umgekehrt.
12




ANTENNA MATCHING

Warum?

Impedance
match

Impedance
Matching circuit

I

Pi matching for Point A T matching for Point B

50 |




ANTENNA MATCHING

Wie?

Re (2)

Z=1

Impedance matched




ANTENNA MATCHING
Wie?

Cseries Lseries Cseries
m, ‘s @B
Lsxunr E E Lsunr Lstunr J_
Pi matching for Point A T matching for Point B

Weitere Information:
ANPO57WE-MCA Multilayer-Chipantenne Platzierung und Anpassung
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SMART ANTENNA SELECTION
ANTENNA MATCHING

Coaxial connector w/o filter or matching Pi-Filter: i.e. lowpass with cut-off frequency 2.5 GHz and
ripple of 0.1 dB, (Chebyshev) adapted to 50 Ohm network
2= _g )_ ; MOD-1
QI_ @ MOD-1 ol 12 261101102x
= nm.
al 2 261101102x | 2
n.m. 2 g?ﬂ; nm. !
[OM 22 F n.m. 1 5 . 571 2l
- g B e S E—
. GND =1 "4 C1 o 8 &/SWDCLK 7 ey
4 (8 4/SWDCLK &[NP p2F | @ 1P2F  5/5WDI0 ] Spag
n.m. 5/SWDIO ?SWDCLK 6/P0.18 E?F\;\é[g);lg
6/p018 6] D10 GND  GND GND 2P0z T7JIEE
T ] VoD 8
: —iBOOT o AL
Internel antenna w/o filter or matching Rematching: i.e. 15-}102 back to 50 0
L4
o
o) b ol e
& M o | o 261101
22pF
5 i [ S oLl g;st
: _‘ 2lrF —I_
T4 11 (8  4/SWDCLK LlewncLk - - ANT
n.m. n.m.  5/SWDI0 5 = RF
—1SWDIO = GND 3
S/POI8 __ Slpecer GND
GND GND GND /P02 7Io ot 4




SMART ANTENNA CONNECTION

Was ist eigentlich mit Feintuning oder Rematching gemeint?

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

LT

. . a 3n9H" !
Antenne wird durch die A o vy
Integration in die L ((.
1

Anwendung verstimmt.
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Antenna matching:
www.we-online.com/antennamatching

DESIGN AND SOLUTIONS
ANTENNA MATCHING SERVICE

Service Process

Our process enables transparent integration into your project plan. If you have any questions about the process or
general questions about antenna matching, our service is also available to you.

Get in touch with us via the online contact form on our website we-online.com/antennamatching
We review your information and get back to you.

Please have the following data ready for analysis:

» Antenna: Order code, required operating frequency range, required transmission range
» Radio Module: Order code

» PCB: BOM, circuit diagram, layout, layer structure, layer material

» Application: casing information, immediate environment, environment

_ SERVICES
We analyze your data and advise you. _

v Advice on antenna selection
After successful analysis, the following materials will be required for antenna matching: v Advice on antenna placement

= Complete application with housing and battery/accumulator 2 Bl SRl G Sl e o

; ) the antenna with RF-inductors and -capacitors
» Two fully assembled PCBs on which the antenna is placed
v/ Measurement of antenna S11 parameters:

(VSWR) and RL efficiency

Your material will be returned. v Antenna simulation models




BEEINFLUSSUNG DER ANTENNENCHARAKTERISTIK DURCH DIE UMGEBUNG

Masseflache

Gain Plot 1
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BEEINFLUSSUNG DER ANTENNENCHARAKTERISTIK DURCH DIE UMGEBUNG

Batterie

Theta =0, Phi=0 T s 2 Theta=0, Phi=0 Theta = 180, Phi =0

Theta =90, Phi=0




DESIGN-IN:

Umgebungseinflisse am Beispiel der Platzierung der Batterie

(%

Theta =0, Phi =0 Theta = 180, Phi =0 Theta =0, Phi =0 Theta = 180, Phi =0
"

Theta =0, Phi =0 Theta =180, Phi=0

Theta =0, Phi=0

Theta = 90. Phi = 180 Theta =90, Phi = 180 Theta =90, Phi =0
—

&

Theta = 90, Phi = 270 Theta = 90, Phi = 90

Theta =90, Phi =270 Theta =90, Phi =90
i Theta = 90, Phi = 90
] Theta = 90, Ph

Theta = 90, Phi = 90




LAYOUT TIPS

= Filter- und Abblockkondensatoren direkt in die Zuleitung platzieren
= |eerlaufende Stichleitungen vermeiden
= Anpassungselemente fur die Antenne moglichst nah an der Antenne oder dem Steckverbinder platzieren

= Abblockkondensatoren moglichst nah am Module.




LAYOUT TIPS

= Filter- und Abblockkondensatoren direkt in die Zuleitung platzieren
= |eerlaufende Stichleitungen vermeiden
= Anpassungselemente fur die Antenne moglichst nah an der Antenne oder dem Steckverbinder platzieren

= Abblockkondensatoren moglichst nah am Module.




LAYOUT TIPS

= Filter- und Abblockkondensatoren direkt in die Zuleitung platzieren

= l|eerlaufende Stichleitungen vermeiden

= Anpassungselemente fur die Antenne moglichst nah an der Antenne oder dem Steckverbinder platzieren

= Abblockkondensatoren moglichst nah am Module.

= Masseanbindung fur Modul und Kondensatoren so kurz wie moglich und mit mindestens einer
Durchkontaktierung auf die Masselage

= ESD Schutz moglichst nah zu der ausgesetzten/bertihrungsgefardeten Stelle platzieren




. ProductGuide: page 55
\
\

ANTENNAS AND MATCHING
WHAT ABOUT
THE ANTENNA?
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FIRMWARE WE-PROWARE

DO | HAVE TO DEVELOP
THE FIRMWARE FOR
THE MODULE?




ProductGuide: page 80

FIRMWARE OPTIONEN

STANDARD FIRMWARE CUSTOM
» RF Module comes with a standardized firmware « update functionality given (UART, FOTA, ...) A fully customized product with your dedicated application implemented on the module. This might
« RF Module is subject to further firmware development = packaged in Tape & Reel, ESD und MSL conform require Wiirth Elektronik to offer design consultancy services and the product is not available ex stock.
+ 100% verified, electrical tested and validated ) ) )
= RF Module comes with a custom firmware = packaged in Tape & Reel, ESD und MSL conform
( € National @ F@ I EK = RF Module yvill havg a unique part number = we can upload your Firmware in our production
A = 100% electrical testing on customer request process to the WE Hardware e

MIOTY RS485 / CAN Bluetooth® Mesh Application on the module
FIRMWARE FREEZE N
SPI/IPC Switch status Sensor measuring

A firmware freeze guarantees a static behaviour of the module and no change in the module at all.

» RF Module comes with a standardized firmware « RF Module will have a unique part number
= RF Module is NOT subject to further « 100% verified, electrical tested and validated
firmware development = packaged in Tape & Reel, ESD und MSL conform
= RF Module will have a fixed revision of BUILD YOUR OWN FIRMWARE
the firmware e.g. 1.3.1 : , : : ;
Get every module without WE Firmware to bring your own solution on it.
= RF Module comes without any standardized firmware -
= 100% electrical testing on customer request
= RF Module will have a standard part number
INDIVIDUALIZED ADAPTION (USER SETTINGS) « packaged in Tape & Reel, ESD und MSL conform hel
Ophelia-I

We align our standard firmware to your requirements which simplifies your production process.
Hardware-only module based on

s RF Module comes with a standard firmware » Firmware freeze on customer request }{ Nat%al :g M ]( E{L Nardhc oRF32405 radk chipset

» User Settings adaptions defined by customer » RF Module will have a unique part number
» Continuous & further firmware development 100% verified and electrical tested

only on customer request packaged in Tape & Reel, ESD und MSL conform
» Individualized Adaption (User Settings)
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SOFTWARE TOOL: SMART COMMANDER

E Srart Commander
Semal suitngs of the Smart Commander
Manual  [Dstashael Moduls drivar

o

Modua  Projeus 3

Pot  GOMT =
Baudrata | 175200
Dsi= (8 hit
Famy | pone
S |7 bat
Aew contrel | pone
[ Tmesame [ logtofie [ Reset to defauk

Disconnect
Canraction 1t

Log window
H a =

(1310010 852 Device Connecied

Nata traramamon

HEX ASCH

] Serd random data
Payload langth  Packel count T interval fma]
1] [tooe

Proteus il Ahoue  Liities  Fomwans Update

Paaa ey match
CHID_MUMERC COMP_REQ
s
Bmdio | CMD_GETBOMDS_REQ
] Ditete a1 CHMO_DELETEBOMDS_REQ
Dervice Staten

Start byte

Command Length tryte(s)

ASCH

Paylcad Checiosum

CMO_GETSTATE_REQ n CMD_RESET RED

CMO_SLEEF_REQ CMO_FACTORYRESET_REG

CMD_BOOTLDADER_AEQ CMD_UARTDISABLE_REG

Uer satlings:
F5_F¥igrssan v
CMD_GET_REQ
Read only
GPID
GPIO 1D Funchen Wi PWM oencd

[15:0%:50.564])
T BRI

SET_REQ

b

\

[19:04:50.500]
WD BEEET_CWF:

40 43

(231 04:80.673]
MD GETSTATE_CNF:

43 4l
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Smart commander tool

Einfache PC-Software,
die die vollstandige
Steuerung der
Funkmodule uber eine

intuitive GUI ermoglicht




USING THE WE WIRELESS CONNECTIVITY SDK
Welches SDK ist das Richtige fir meine Applikation?

Es sind aktuell 2 SDK's uber GitHub verfugbar https://github.com/WurthElektronik

= Empfohlen fur Neuentwicklungen: Wireless Connectivity SDK
Enthalt alle neuen Produkte und unsere Fokusprodukte (Calypso, Metis, Proteus-e, Proteus-llI,
Tarvos-lll, Telesto-lll, Thebe-Il, Themisto-I, Thyone-I)
= Benutzt einen STM32 (ARM Cortex M0/3/4) uC als Host sowie die STM32 Qube IDE fir die
integrierten Beispielprojekte, Portierung auf andere ARM basierte pC sind somit sehr einfach
moglich
» Einfach zu kombinieren mit unserem Sensors SDK

= Legacy, Archiviert: Legacy Wireless Connectivity SDK

= Enthalt unsere alteren Produkte und wird nicht mehr weiterentwickelt
= Benutzt Raspberry Pi mit Linux als Host und Code::Blocks als IDE fir die mitgelieferten
Beispiele




USING THE WE WIRELESS CONNECTIVITY SDK

Porting — 1. Plattform / Kommunikationsschnittstelle

= UART Interface des Hosts uber SDK eingebunden
—> Lesen und Schreiben von Bytes und Kommandos ermoglicht
—> Zwischenschicht "Plattform” eingesetzt, mit UART Funktionalitaten des Hosts verbunden

= Protokoll (“Sprache” des Moduls) schon im SDK enthalten
= wird auf einem Hoheren Level der Applikation im Host zu Verfugung gestellt

Sensor

Produkt




USING THE WE WIRELESS CONNECTIVITY SDK
Porting — 2. Applikation

= high-level Funktionen des SDK in der Applikation aufgerufen.
= “Init” Anteil dient zur
= |nitialisierung der Interfaces & des Modules
= zur Konfiguration des Moduls
= Uber Applikationsanteil werden zyklische Aufgaben ausgefiihrt
= es erfolgen Reaktionen auf Ereignisse (Events)

Sensor

Produkt
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DESIGN-IN
Vergleich Funkchip vs. Funkmodul

Software Application
Development Testing

Evaluation

IC/ SoC IC Level

Radio Module e
WE-ProWare |WARE

0% 50 % 100 %
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NRF CONNECT SDK & WE-PROWARE OS + SDK

Possibilities with the Nordic SDH
inRF5 50K, nRF Connect SDK)

WE Standard off-the-shelf Customer Own Flrmware on WE Hardware
Radio Module based on Nordic Semiconductor nRF528xx

Ophelia-1

nRF 5 SO {this SDHK will no longer ba i
supparted by Nordic Semiconductor] RSO eSS M

WARE Y

s Zephyr RTOS (SoftDevice
Saft devices = Stack + ATOS i !
External HOST MCU + +
with device application

Integrate internally device application Integrate intornally device application
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FIRMWARE OPTIONEN

BUILD YOUR OWN FIRMWARE

Get every module without WE Firmware to bring your own solution on it.

= RF Module comes without any standardized firmware
= 100% electrical testing on customer request

= RF Module will have a standard part number

= packaged in Tape & Reel, ESD und MSL conform

€ na B JE I K

page: 114

Ophelia-I
Hardware-only module based on
Nordic nRF52805 radio chipset



ProductGuide: page 188

CERTIFICATION OF CUSTOM MODULE

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 ANRO31.

e Using Bluetooth® LE radio of the nRF52840

Proteus-lll,

Proteus-Ill- e Using|1 MBit, 2 MBit or LE-Coded phy

SPI,

Setebos-|, e Output power register of the radio chip set to maximun] 8 dBm

Ophelia-lll . [Using Bluetooth® LE stack Nordic Semiconductor S140]
Version 7.0.1" or nRFConnect SDK [1]




INDIVIDUALISIERUNGEN

Anpassungen gefallig?

i

Radio Module without Firmware @ With Firmware from Customer or
@ Wiirth Elektronik Customized Firmware

\%

BUILD YOUR OWN FIRMWARE

ProductGuide: page 182

Jede SoC (System on Chip) HW Plattform kann
fur die BYOF Option benutzt werden, z.B. dem
nRF52840.

Unlock + Mass Erase + eigene Firmware Uber
das SWD Interface (Serial Wire Debug) flashen,
fertig.

Nutzen des jeweiligen Hersteller SDK und der
dort unterstitzten Entwicklungsumgebung,
z.B. dem nRF Connect SDK

Waurth Elektronik eiSos kann im Rahmen eines
kundenspezifischen Produktes die
Kundenfirmware in der Produktion aufspielen
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FIRMWARE WE-PROWARE

DO | HAVE TO DEVELOP
THE FIRMWARE FOR
THE MODULE?
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CERTIFICATION AND CONFORMITY
HOW TO CLIMB

THE MOUNTAIN OF
CERTIFICATION?
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REGULARIEN WELTWEIT

RED RED FCC RED
National FCC National FCC
(Canada ISED) National

National
(Japan ARIB)

CE FCC
RED
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NATIONAL REQUIREMENTS MATRIX

Order Code Frequency Match code Product Information CE FCC Ic TELEC SRRC wpc Other
(p: ) [MHz] (Product Series) (Article Description) EU usa Canada Japan China countries Yes

India - ¢
2615011136000 Adrastea-] ?gg'ui?g% WIRL-CLT| LTE=M / NB-lT Cellular module with GNSS ossible oS! no il on request on request ssible on request

2612011022000 Ophelia-1 2400 WIRL-NFW2 2.4 GHz radio module without firmware | yes | yes | yes 055ib

Module fullfills national requirements, testing, certification and/or self declarations are done. Module fullfills
national requirements. If required testing, certification and/or declaration of conformity are done.

Yes also includes products that have not been tested, certified or dedared to be conform in case of not

2617011025000  Stephano-| 2400 WIRL-COMB Bluetooth® Low Energy 5.0 & EEE 802,11 b/g/n 24 GHz on request A
Ll e 2400 alislEs S e —————— SRR ?‘Er::l:::’f:“l ‘are excluded from radio conformity approach in many countrys,
2608011124000 Proteus-l 2400 WIRL-BTLE Bluetooth® LE 4.2 with RF pad po " - Recelver only modules are exempted from radio conformity approach In some countrys,
2606031021000 Thalessa 2400 WIRL-PROZ 24 GHz proprietary module with integrated antenna ossible ssib sib
2606031121000 Thalassa 2400 WIRL=PRO2 2.4 GHz proprietary module with RF pad P e ssible ssible
2606031321000  Thalassa 2600 WIRL-PROZ 24 GHz proprietary module with UFL connector : ! le on request a
Maodule is not sultable to fullfil national requirements, e.g.: frequency range, transmitter on time,
2611011024020 Setebos-l 2400 WIRL-PRO2 f:is?rfa!;g‘:r:tﬂzlle with proprietary and Bluetooth® el Tl Lo 4 output power, hopping, bandwidth
2608011026010 Proteusel 2600 WRL-GTLE | Bluetooth® LE 5.0 with integrated antenna I ssh ossibl
2611011026000 Proteus-lll 2400 WIRL-BTLE Bluetooth® LE 5,1 with smart antenna selection 0
2611011024010 Proteus=lll- SPI 2400 WIRL-BTLE Bluetooth® LE 5,1 with SP| interface
2611011020000  Ophelia-Il 2400 WIRL-NFW2 24GHz
2612011024000 Proteus-e 200 WIRL-BTLE Bluetooth® LE 5.1 module
2610011025000  Calypso 2400 WIRL-WIFS 2.4 GHz WiFi module
2611011021000 Thyone=l 2400 WIRL=PROZ 2.4 GHz proprietary module; smart antenna selection
2612011021000 Thyone=-e 2400 WIRL-PRO2 2.4 GHz proprietary module; smart antenna selection
2611011021010 Thetis=| 2600 WIRL-PRO2 24 GHz Wirepas Mesh module ossibl ssi ssibl
2608011124010 Proteus-ll 2600 WIRL-BTLE Bluetcoth® LE 5.0 with RF pad | | on request On Request
2603011021000 Triton 20600 WIRL=-PRO2 2.4 GHz proprietary module with integrated antenna [ 1 ‘The requirements must be checked depending on the project.
2603011121000 Triton 2400 WIRL-PRO2 24 GHz proprietary module with RF pad
2611059021001 Thyone-| FeatherWing | 2600 WIRL-EVAL Proprietary 2,4 GHz RF=Module Connection | | | onrequest | onrequest I Braci
2610039025001 Calypso FeatherWing | 2400 WIRL-EVAL WiFi-Connection 2,4 GHz 7_7 | | onreguest | on request ossib | Certification in Brazil s vakid two years. Therefore we decided to not certify modules. We support
2609041191000 Themisto-| 915 WIRL-PROS | 915 MHz proprietary madule with RF pad no s customers Wit excrenge o the authorty (Tings and sonfidential docs),
2607021191000  Teleste-1 915 WIRL-PRO9 915 MHz proprietary module with RF pad 1
2607021191010 Telesto-ll 915 WIRL-PROS | 915 MHz proprietary module with RF pad modfied | modiied United Kingdom (UKCA)
2608011091000 Teleste-1l 915 WIRL-PROS | 915 MHz proprietary module with integrated antenna on request VWit e intention o the Brtish govermiment b lgisiate iy spiing 2026 ths indefitely cecogrition of
2609011191000 Teleste-ll 915 WIRL-PROS | 915 MHz proprietary module with RF pad [ e o o hhers e Rk Eqppment
2609031181000 Thebe-ll 869 WIRL-PRO8 868 MHz proprietary module with RF pad | | on request DRSNS Rance Ausinghe s ma g
2605041183000  Matise] 868 WIRL-WMBE 868 MKz wM=BUS module |
2607021183000  Metie=ll 868 WIRL-WMBE 868 MHz wh=BUS module | | on request
2607056283011 Wetis=ll 868 WIRI-WMBE | 868 MHz wM=BUS radio simulation USB=Stick on request
2607057283011 Metis= Analyzer Tool 868 WIRL-WMBE 868 MHz wM=BUS radio Analyzer USB-Stick on request
2605041181000 Tarvos=l 868 WIRL-PRO8 868 MHz proprietary module with RF pad | | | on request
2607021181000 Tarvos=ll 868 WIRI=PROS 868 MHz proprietary module with RF pad g | on request
2609011081000 Tarvos-lll 868 WIRL-PROE 868 MHz proprietary module with integrated antenna on request
2609011181000 Tarvos-lll 868 WIRL-PROE 868 MHz proprietary module with RF pad I | d on request
2618011181000  Daphnis=| 858 WIRL-LoR2® | BB MHz Long=Range-WAN module with RF pad onrequest | onrequest onrequest | onrequest on request
2605031141000 Thadeus 434 WIRL-PRO 434 MHz proprietary module with RF pad [ no | no | no | no no : on request
2607011111000 Titania 169 WIRI=PRO2 168 MHz proprietary module with RF pad | [ wo [ro [0 p onrequest | no | on request
2607011113000 Mimas-l 169 WIRL-WMB1 169 MHz wM-BUS module ‘ no [ no \ no b on mqﬂi. na | on request ]

78| WE



DURCHFUHRUNG DER ZULASSUNG

mit einem zertifizierten Funkmodul — WE Testreport

7 Summary of measurement resuits = Testreports der bestandenen Funkprufung verfugbar

No deviations from the technical specifications were ascertained

There were deviations from the technical specifications ascertained

o [T e oy s e = Reduziert den Testaufwand des Endprodukts deutlich

The content and verdict of the Eeﬂmmed test cases are listed below.

| TC i i | Description | verdict | date | Remark | . . .. .
| RF-Testing | ETSI EN 300 328 vV2.1.1 (2016-11) | See table! | 2017-01-11 I -t- ‘ [ ] Module mlt Spezleller TeSt_FW mogllch
Test power
specification Test case ':':::Ir‘:::;' source Mode C | NC | NA | NP Remark
clause voltages - . by .
[ e N S S = Pre-Tests im Labor in Waldenburg moglich
542 RF output powrer Low Nominal GFSK R|O|O ) +-
High Nominal GFSK =] ] L
— Duyope ‘ ‘ 1 548 Adaptivity | Nominal | Nominal | -i- |lojo|=®|0O| -/-
542 ;:s;:z‘:znﬁi;ﬁp Nominal Nominal - O8] -+ L
s Power spectral densty | Nominal | Nominal | GFSK | & [ O | O] 547 OOC;E::’CW&CW;HDEI | Nomina | Nominal I GFSK I 3 | | 0O I O I “k
Fecomuated bansmit | I l | ‘ |
time, freq. Nominal Nominal &+ ojo|® |0 S
544 | ans hopping sequence s i Transmitter unwanted B
- 548 emissions in the out-of- Nomina! Nomnal GFSK = U U +
545 ””32‘5.3“;"“’ N Nominal | Nominal * | ] | o | = | - | + o band domain
Ad, ) Nomi Nominal -+ J |8 = J -
540 TERNCTTEETTH| (oo la ol Transmitter unwanted
Ooczupied channel Nomina: Nominal ok || D] D emissons in the . . ._. . ;
547 bandwicth } | [ | | | | | 5490 spurious d in Nominal Nomnal GFSK W U U U -
T itt . &
.&1’173,3';‘@:“3?‘?] Nominal I Nomnal | GFSK [ ® | 0 | 0 ‘ ) | s (cond. + rad.)
548 band domain
Transmitter unwanted Receiver spurious
emissions in the . | oersk | m i i o . -
549 spurious domain lominal Nominal @BlOjoft 4 5410 emissions Nomina Nommnal GFSK O O O /-
(cond. = rad.) 9. {cond. + rad.)
Receiver spurious
5410 emissions Nominal Nominal GFSK = 1|0 |0
i (cond. + rad.) . . )
5411 Receiver blocking Nominal Nomnal GFSK X|O|10]|0 -
5411 Receiver blocking ‘ Nominal | Normnal GFSK = | o | ‘ L |
Hote: € = Compliant; NC = Not compliant; NA = Not appiicatie; NP = Not performed Note: C = Compliant; NC = Not compliant; NA = Not applicable; NP = Not performed
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B L U ET O OT H ® Using an already Qualified
Module by Wiirth Elektronik
|_|St| ng prozess Qualifiying Path Listing Path Updating Path
- New design - Using existing - Add product variants to
.re . . - Changing gualified design gualified design excisting Listing
= BEStEht aus C|U<':1|IflcatI0n Und dEC|aI’atI0n - Brand new application - Rebranding a product - Requirement: no change

of HW and SW

» qualification Prozess
= Funktionalitat und Konformitat zu Spezifikationen
(inkl. Tests und Messungen) Create Quifcation Project
= Declaration = Keine Tests oder Messungen,
Ausschlief3lich verwaltungsaufwand

Create Test Plan

(nur “paperwork”; und declaration fee) G
= Der Inverkehrbringer ist fir das Vorhandensein eines Bluetooth® Qualfication
. . . Consultant releases
Listing verantwortlich Test Evidence
= Moglichkeit eines Updates eines vorhandenen Listing itomer il  stomer 0D

= jdentische Bluetooth HW und SW
= |dentischer Inverkehrbringer
= > keine zusatzlichen Listing-Kosten entstehen e i e S
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CERTIFICATION AND CONFORMITY
HOW TO CLIMB

THE MOUNTAIN OF
CERTIFICATION?
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CHOOSE YOUR TECHNOLOGY/SOLUTION
NOW | CAN DISCOVER

THE WORLD OF WIRELESS
CONNECTIVITY...
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START

CREATING IDEAS
HOW CAN | EXTEND
MY BUSINESS?

CHOOSE YOUR TECHNOLOGY/SOLUTION WIRELESS GUIDE

NOW I CAN DISCOVER WHAT DOES MY
THE WORLD OF WIRELESS APPLICATION NEED?
- CONNECTIVITY...

CERTIFICATION AND CONFORMITY \ RADIO TECHNOLOGIES
, CO NN ECT'V ITY HOW TO CLIMB WHICH TECHNOLOGIES
THE MOUNTAIN OF 7 i ARE AVAILABLE?

CERTIFICATION?

FIRMWARE WE-PROWARE RADIO COMMUNICATION
DO I HAVE TO DEVELOP FUNDAMENTALS

THE FIRMWARE FOR . WHAT IS RADIO?
THE MODULE? ;

ANTENNAS AND MATCHING WHY USING A RADIO MODULE?
WHAT ABOUT RADIO CHIP OR

THE ANTENNA? RADIO MODULE?

HARDWARE INTEGRATION
HOW TO ADD A MODULE
ON A PCB?
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PRODUKTUBERSICHT

WIRELESS CONNECTIVITY

LTE-(Y} & np-ior Connect Machine Globally Cellular
€) Bluetooth' Connect Machine to Maobile Device Bluetooth®
LU Fi Connect Machine to Internet WiFi
Long-Range Connect Device to Gateway Long-Range-WAN
W Connect Machine to Machine Proprietary
woe| @ Bluetooth” WIiFi Connect M2M & Mobile Device Combined
wie| \# Wirepas Connect all together Mesh
_M-_%!___g,)) Connect Smart Meter Wireless M-Bus
g‘ﬁ}’ Open Module/No Firmware Build Your Own Firmware
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PRODUKTUBERSICHT

 p—

‘A_ Motion Sensors
@’/ Environmental Sensors e 6
@ Pressure Sensors 6 @
A

3
/4 Current Sensors




SOFTWARE & EVALUATION

TOOLS




SOFTWARE TOOLS

loT will become intelligent when
hardware and software work
harmoniously together!

Wiirth Elektronik provides a variaty of software
development kits (SDK) and software tools to
test the wireless connection and to speed up
the design processes. All tools and software
development kits, can be downloaded for free in
our online shop as required by their application.

GitHub
Wiirth Elektronik eiSos GitHub page

In order to ensure ease-of-use for the developers, all our
SDK are available on the GitHub platform. Please visit
the Wiirth Elektronik eiSos GitHub page to find the latest
version of our SDKs.

@ github.com/WurthElektronik

Wireless Connectivity Software Development Kit (SDK)

The aim of the Wireless Connectivity SDK is to minimize the effort required on customer side to enable his
hast MCU to communicate with Wurth Elektronik eiSas radio modules. It contains the implementation of all
available commands in pure C-code. In order to integrate any Wurth Elektronik eiSos wireless module, the
user has to simply port the corresponding C-code to his host processor. This significantly reduces the time
needed for developing the software interface to the radio module.

@ we-online.com/WCO-SDK
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Smart Commander Tool

The WE Smart Commander is an easy-to-use PC software that enables complete control of the
Wiirth Elektronik eiSos wireless modules through an intuitive GUI. This tool along with the evaluation
boards allow quick prototyping and testing of various features of the radio modules.

« Simple setup

» Intuitive interface

= Color coded packet interpretation
= 100% log traceability

The Smart Commander itself is an
executable and does not require
installation. It will create folders and files
on the hard drive e.g. for log file storing.
However, the serial-to-USB FTDI converter
chip (i.e. FT232R) on the evaluation
platform or USB dongles requires special
drivers to be installed for proper operation.
To use USB dongles or evaluation boards
of Wirth Elektronik eiSos wireless
connectivity modules, the Virtual COM
Port (VCP) drivers have to be installed by
following the "Installation Guides" of FTDI
found under:

@ we-online.com/SmartCommander




ProductGuide: page 16

EVALUATION TOOLS
WIRELESS CONNECTIVITY SENSORS

Evaluation Board Sensor Node

FeatherWings USB Radio Stick Sensor Shield for Arduino FeatherWing
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WEITERE INFORMATIONEN HIER:

WWW.WE-ONLINE.DE/KATALOG/WCO

WWW.WE-ONLINE.COM/WCS-PRODUCT-GUIDE
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HINTERGRUNDINFORMATIONEN

Wireless Connectivity & Sensors Product Guide

www.we-online.com/wcs-product-guide
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VIELEN DANK!

NOCH FRAGEN?




Bei Fragen immer gerne melden!

David Hofer

Business Development

Wireless Connectivity & Sensors A
Mob: +43 676 7609139

Mail: david.hofer(@we-online.com
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