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How does Wireless Power Transfer work? “No—-

WURTH ELEKTRONIK

» Power transfers via inductive coupling at short
distances (mm range)

= Transmitter (Tx) and Receiver (Rx) Coils are
inductively coupled coils.

Shieldin
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Inductive and Resonant Coupling

Evanescent wave coupling RX
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Applications up to 200W “o——
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Drone project gusSriécim 5—‘*‘{53

SL/S. rems WURTH ELEKTRONIK

Bildermaterial von der Quantum-Systems GmbH zur Verfigung gestellt
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Drone project
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200W Development Kit with Data Transfer “E——

WURTH ELEKTRONIK

www.we-online.com/wirelesspower/200WK it

= The current profile is almost sinusoidal

= By changing the resonance frequency the output voltage can
be regulated

= |tis scalable from low to high power (10W — 10kW)

= The MOSFETs switch close to the zero crossover point
(ZVS)
— efficiency > 90%

= |tis scalable for many different voltages/currents

Oscillator

Ji 8 e

I~
1>
I~
LT

= Data transfer from receiver to transmitter possible

Power + .
Source - T

L
TxT

f— J Load

www.we-online.de/ANPQ070

Oscillator & Full Bridge Driver
@

|
Rescnant Tank || Resonant Tank | N

Transmitter :I Receiver |

I
11

TZT1Y

DJ%

CSo| Confidential | Wireless Power Transfer 2021 9

© All rights reserved by Wiirth Elektronik, also in the event of industrial property rights. All rights of disposal such as copying and redistribution rights with us. www.we-online.com


http://www.we-online.com/wirelesspower/200WKit
http://www.we-online.de/ANP070

200W Development Kit with Data Transfer “E——
How to Download the Software ? o mont

> 200 W Development Kit Flyer Request Design Files for WPT High Power - ANP070

> 200 W Development Kit Manual We provide you all design files (Gerber, Layout, Schematic, BOM, Software for transmitter &
» LCD Board for 200 W Development Kit receiver boards) for this application free of charge. Please fill in the below form to download the
files.

» Wirth Elektronik components used
» Information on the Infinean Key Components Thanks for your interest in our pch layout files. You can download them here: AMNPOTO -
> Application Note ANPO70, BOM, Gerber Files, Schematic, Layout and current Firmware Proprietary wireless power transfer solution for high performance including data transmission

> 200 W Kit - FAQL

Diata protection notice (mandatory, must be read and canfirmed)

Request Design Files for WPT High Power - ANPO70

We provide you all design files (Gerber, Layout, Schematic, BOM, Software for transmitter &
receiver boards) for this application free of charge. Please fill in the below form to download the

files. - S — - —
Fri 06-Nov-20 8:14 T W
o WE Web Site Mailer <no-reply@we-online.com= - S '
First / Last Name Cem Som o ) Pl |
Request Design Files for WPT High Power - ANPO70 You have chosen to open: |
Company Wiirth Elektronik eiSos To MSom, Cem . |
pany ¢ ANPOTO0.zip
E-mail cem.som@we-online.com * which is: Compressed (zipped) Folder (47.6 ME)

Request Design Files for WPT High Power - ANP070 | from: https://www.we-online.com

Data protection notice (mandatory, must be read and confirmed) ) )
Thanks for your interest in our pcb layout files. You can download them here: ANPO70 - Proprietary

wireless power transfer solution for high performance including dala ransmission What should Firefox do with this file?
\/ Data protection | have taken note of the data protection notice O Open with | Windows Explorer (default) w
I'm not a robot
| (®) Save File

[]De this automatically for files like this from now on. |
[ IR

Frivacy - Terms
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200W Development Kit with Data Transfer
www.we-online.com/wirelesspower/200WK it
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W DAVE-4.4.2-64Bi

File Edit Sou Refactor Navigate

C/C++ Projects 23 [P

3, Binaries

[l Includes

(7= Dave

(= Debug

(= Libraries

(7= Startup

[ main.c

1= linker_script.ld

| solver.bak

¥ WIRELESSCHARGER_RECV.wspx

A

‘WIRELESS_CHARGER_TRANSMTTER delivered/main.c - DAVE™ - C:\Workspaces\DAVE-4.4.2-64Bit
Search Project DAVE Window Help

HlriedghbhuBfDO0R# - &S H-F-voro-

= O

= WIRELESS_CHARGER_TIU«I‘BM]TER_deIiverHI [Active - Debug ]

b‘ Binaries
(a1 Includes
(= Dave
(7= Debug
(= Libraries
(= Startup
[] main.c

R

APPsVersionUpgradationReport_01_30_2078_2_01_26.html

|2 linker_script.ld
= solver.bak
¢ WIRELESSCHARGER_TRANS.wspx

wm APP Dependency Tree 23

e =[E=0

Search filter |

‘ Clear

=g 7

~

~ g ACOMP
wm GLOBAL_ADCO
wa CLOCK_XMC1.0
v gm ACOMP_IMS
wm CPU_CTRL_XMC1_0
wm B_LED
v gu COM
4a CLOCK_XMCI1D
wm EMNC_A
wm ENCB
wm ENC_Switch
wm G_LED
wm JMP_1
wn IMP_2
wm JMP_3
e IMP_A
~ wm PULSE_5MS
v wm GLOBAL_CCU40
wa CLOCK_XMC1.0
~ gm PULSE_250US
v ww= GLOBAL CCU4 0

<
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[€] main.c 22 = 08
94
95= float average calc(float new value, float current_average, uintlé_t filter)
96 {
97 return (current_average*((float)filter-1) + new_value)/filter;
98 }
99
188= int main(void)
181
182 DAVE_STATUS_t status;
183 uint8_t received_byte,index=8;
184 uintB_t receive buffer[5],power_up,power down;
185 uint3_t debounce_enc_switch_cnt=@,debounce_enc_switch_state=@,debounce_enc_switch_state_old=1;
106 uint32_t watchdog_inField_communication;
167 uint32_t ENC_A_old;
188 uint32_t ENC_A new, ENC_B_new;
189
11e
111 static uint32_t samples=@8;
112
113 status = DAVE_Init();
114
115 for (uint3z_t dindex=0; index<256;index++)
116 histogram_received_patterns[index]=8;
117
112 if(status != DAVE_STATUS_SUCCESS)
119 {
120 /* Placeholder for error handler code. The while loop below can be replaced with an user erros
121 XMC_DEBUG({ "DAVE APPs initialization failedin");
122
123 while{1U)
124
125
126 }
127}
128

129 /* Placeholder for user application cede. The while loop below can be replaced with user application code. */
120 whilaf 1 v

~

/* Initialization of DAVE APPs */

4w APP Dependency 53 . HV 2 @ De I @ Q =8
UART UART UCPROBE INTERRUFT INTERRUPT PAWM_CCL4 PANM_COU4 DIGITAL_IO DIGITAL_IO DIGITAL_IO DIGITAL_IO ~
com RS232 UCPROBE 0 ACOMP_1MS TASK 20MS PULSE 250US PULSE 5MS JMP_1 JMP_2 JMP_3 JMP_4
[ I fiJ T
. \
= -~ B J ‘
( - S
“\ / I
A N .
A 4 ¥ ¥
GLOBAL_CCOLM GLOBAL_ADC GLOBAL_CCUB
GLOBAL_CCU4_0 GLOBAL_ADC_0 GLOBAL_CCUS_0
|
J )
y
vy
< ;—f —
CLOCK_XMC1 CRU_CTRL_XMC
CLOCK_XMCA1_0 CPU_CTRL_XMC1_0
v
< >
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http://www.we-online.com/wirelesspower/200WKit

200W Development Kit with Data Transfer
More power needed? Our added values are ...

BOM change for 48V
application available

Altium files on request

/760 308 101 311

19
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LCD Board for 200 W Development Kit - enables lloT

-

= End-to-end loT system implementation

DEVELOPMENT KIT
= LCD Board: add-on to 200 W Development Kit + Sensor S el

DEVEL@PMENT KIT

= Bi-directional data transfer ————

New Website:

www.we-online.com/wirelesspower/lcd

2511223013391
CSo| Confidential | Wireless Power Transfer 2021 760308EM PLCD
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http://www.we-online.com/wirelesspower/lcd

Wireless P’owe Tragste LCD Board Ew?
| V\ for 200 W Development Kit - enables lloT

= LCD board populated with WE components
= LCD display programmable

= Available to download: Instructions, BOM, Gerber files,
schematic, layout, Firmware for Tx, Rx and LCD board

= Applications
— Industrial 10T, environmental control, ...

WE-CBF
SMT EMI Suppression
Ferrite Bead

~ WR-BHD
Male Box Header

WCAP-CSGP
Koreanic Copnciiors wwase ™ Please request a quotation via WE Online catalogue
] Aluminum Electrolytic
WL-SMCW I {!Jl';‘mﬂ" £ - Capacitors
0 .0 . 80 -ped IR "

SMT Mono-color Chip ) ) ) ) ) ) " L” . \

LED Waterclear 3 WE-MAPI
Magl*C-VDRM SMT Power Inductor
Variable Step Down WR-PHD
Regulator Module Pin Header
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200W Development Kit with Data Transfer o ——-
How to download the software ? R ELETRONIK

Step 1:
Go to the website: www.we-online.com/wirelesspower/lcd

Step 3.

Pop-up window will appear.
Step 2.
Click the field ,New Firmware ....

| ¥ou have chosen to open:
FirmwareVersion1.0.zip
> How tp connectthe LCD board to the transmitter board which is: Compressed (zipped) Folder (76.8 MEB)
> Downfoad BOM, Gerber files, schematic, layout ; from: https://www.we-online.com

> Mew Firmware for the Tx and Rx and firmware for the LCD board |
| What should Firefox do with this file?
» Find here the Sensors Evaluation Kits Series. |
i Open with | Windows Explorer (default) e
» Information on the Infineon Key Components
(®) Save File

[ ] Do this automatically for files like this from now on.

QK Cancel
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http://www.we-online.com/wirelesspower/lcd

Wireless Power Transfer enables lloT — WE Cut the Cord!

[ Temperature & Pressure real-tir

Temperature & Pressure Real-time Data

Voltage In:
Current In:

Frequency:
Efficiency:

CSo| Confidential | Wireless Power Transfer 2021

Voltage Out:

Current Out:

X

4

(Q SignIn-CiscoWeb.. % Unified Communica... iyl DesignKits - Power...

1 device we-iot-device-wpt-1

24437V
33.517 V
625 mA
424 mA
205 kHz
93.0471 %

& O 5 https://we-iot-hub-visualisation.azurewebsites.net
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* 0 3=

[ Temperature & Pres..

emperature (°C)

24.440

24,435

24,430

24.420

24.415

24.425

Temperature & Pressure Real-time Data o

WURTH ELEKTRONIK

== Temperature [ Pressure

LIVE DEMONSTRATION
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Wireless Power Transfer enables lloT EV?
WE Cut the Cord! " WURTH ELEKTRONIK

In-band data transfer
,_ Y 5008Bit/s

UART data transfer
115kBit/s

QQQQQ
& Rir

\\ I2C sensor data

FSK ASK ~ Y 100kBit/s
Tx Board h ; Rx Boardg J

WPT coll 5. >ensors;
s / https://we-iot-device....

8 ] 115KBit/s i ))
LCD Bo

Wireless Node \ & e .))
maximum 1 — ph g

65536 nodes

Q Sorb ol 5 U Commnte, o D Fove [ g —
W- f- t f Temperature & Pressure Real-time Data E A ==
I transter WE

2.4GHz

Proprietary WE
wireless transfer
2.4GHz
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Wireless Power Transfer enables lloT — WE Cut the Cord! ==
WE FeatherWings enable rapid lloT prototyping o e

= Node
« Thyone-Il sends data 1:1 to gateway
(transparent mode)
* 2,4-GHz proprietary protocol
= >
= Gateway Thyone-| +
 Thyone-| receives data from node Calypso

« MO microprocessor manages data

« Calypso uses 2.4 GHz Wi-Fi to send data to
cloud

» Secure TLS 1.2 and MQTT protocol (port 8883)

Thyone-|

lloT enabler

CSo| Confidential | Wireless Power Transfer 2021 26
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Wireless Power Transfer enables lloT — WE Cut the Cord! F
WE FeatherWings enable rapid IloT prototyping WORTH ELETRONIK

D Temperature & Pressure real-tin X = X
& O 5 https://we-iot-hub-visualisation.azurewebsites.net * Q = :
Q Sign In - Cisco Web... 4% Unified Communica... ol DesignKits - Power.. [ Temperature & Pres... B Other favorites
. - _O_O
= Dashboard: Temperature & Pressure Real-time Data :w —
WURTH ELEKTRONIK
— depending on customer request " devce|| we-otdovioo wpt1

== Temperature [ Pressure

— support of Microsoft Azure & Amazon AWS
— HTML/JS based Web Application
— secure https: on Microsoft Azure Cloud 0
Voltage In: 24437V 24.425 o a
Voltage Out: 33.517V g w0
Current In: 625 mA L
Current Out: 424 mA 24420 95.046
. Frequency: 205 kHz 95.044
u WE SUppOI’t on GitHub: Efficiency: 93.0471 % "

95.042

— Extensive step-by-step documentation
— Code examples

© 95.040

https://github.com/WurthElektronik/FeatherwWings
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https://github.com/WurthElektronik/FeatherWings

Wireless Power Transfer enables lloT — WE Cut the Cord!

WE FeatherWings for lloT

= Rapid prototyping

= Sensor-to-Cloud

= dumb® application — smart loT application

= Use any microprocesor

= Lego-like building blocks

= Adafruit Feather and SparkFun QWIIC form-factor

— use hundreds of already existing boards
i o . oo
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Sensor FeatherWing (2501000201291) ﬁ
m Acceleration (WSEN-ITDS)

m Absolute Pressure (WSEN-PADS)

m Temperature (WSEN-TIDS)

m Humidity (WSEN-HIDS)

m Sparfun QWIIC compatible fo easily add hundreds of extension boards

Thyone-l Wireless FeatherWing (2611053021001) ﬁ
m Proprietary 2.4 GHz RF-Module

m Connecting wirelessly up to 300 m

m Easy build up network

m Connect to Thyone-1 modules or USB-Sticks

Calypso Wi-Fi FeatherWing (2610039025001) E
m Wi-Fi-Connection 2.4 GHz

m Easy connection to Smart Devices

m Sending data to the server

m Handling multiple nodes

Magl3C Power FeatherWing (2601157100001)

Can be powered with 5V USB connection and industrial input voltage
rails of 9V, 12V, 15V, 18 V and 24 \ with maximum nominal input
voltage of 36 V.

CGonnect any FeatherWing Microcontroller
m Request sensor data

m Transfer data to RF-Module

m Examples and Sourcecode available on Github

www.we-online.com
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= New Appnote (ANP084) about NFC antenna impedance matching NFClnitiator

Micro-
5 Vo —> 41— Sensor
controller

¥
NFC
Interface

= New WPT/NFC Product 760308101150 (A1l Qi Design)

Filter and

Transmitte :
dosad Matching

Combination

Coil \

i

Vi | WPT Transmitter |_ WPT Receiver Load
7 Y
Receiver .
Combirfation Filter and DC/DC
Coil Matching Converter
2 ¥
NFC Supercaps
Interface P P
2 ¥
: Micro- DC/DC
| < <t
Display controller Converter

NFC Target Power Management

= Add-on NFC-Board for 200 W Development Kit
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Trilogy of Wireless Power Transfer

e
WURTH ELEKTRONIK

OF WIRELESS POWER
TRANSFER
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https://www.we-online.com/web/en/electronic_components/produkte_pb/fachbuecher/TrilogyofWirelessPowerTransfer.php

Additional help or support needed “E——

WURTH ELEKTRONIK

« Download the App. Note (ANPO70) and all other documents:
BOM, Layout, GERBER, Schematic and software for the WPT

www.we-online.de/wirelesspower

* Your local Wurth Elektronik eiSos contact

« wirelesspower@we-online.com_with email subject: 200W Kit

« www.we-online.com/wcs-support or digital.engineer@we-online.com

o https://github.com/WurthElektronik
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http://www.we-online.com/wirelesspower/highpower
http://www.we-online.de/wirelesspower
mailto:wirelesspower@we-online.com
http://www.we-online.com/wcs-support
mailto:digital.engineer@we-online.com
https://github.com/WurthElektronik

|_more than you expect | _

l

WURTH ELEKTRON

Nothing Is

more powertul

than an idea whose
time has come.

Victor Hugo
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o

Questions

& Answers

We are here for you now!
Ask us directly via our chat or via E-Mail.

eiSos-webinar@we-online.com
Cem.Som@we-online.de
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