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Wireless charger transmitter evaluation board based on
STWBC-WA for wearable applications

Introduction

STEVAL-ISB038V1T is the wireless charger transmitter unit component of the STEVAL-ISB038V1
wireless charging reference design for wearable applications. It is based on the STWBC-WA and is
designed to transfer up to 1 watt of power to wireless power to devices requiring the use of small coils. It
can be modified to deliver up to 3 watts.

The STEVAL-ISB038V1 is a wireless battery charger reference design evaluation kit designed for ultra-
compact battery operated devices, such as wearable gear, smartwatches, Internet of Things sensors
and healthcare devices.

The design is optimized for 1-watt wireless power transfer with a half-bridge topology on the transmitter
side and with tiny 11 mm and 20 mm coils on the receiver and transmitter sides, respectively. For power
transfers up to 3 watts, the design can be modified by using larger coils and a full-bridge configuration
on the transmitter.

The STWBC-WA transmitter can support a cost-effective half-bridge topology (full-bridge optional) and a
powerful software API lets you modify the behavior of LED and general purpose IOs as well as
connecting external peripherals or devices like sensors to the design via the on-chip I?°C and UART
ports.

The STWLCO04 is designed for 1-watt power transfer based on the Qi protocol, with digital control and
precise analog control loops ensuring stable operation. The I>C interface allows a high degree of
customization and settings can be stored in the embedded non-volatile memory.

Figure 1: STEVAL-ISB038V1T transmitter evaluation board
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UM2099 Getting started

1 Getting started

1.1 System requirements

The GUI for the STEVAL-ISB038V1T board requires Microsoft Windows XP® or later plus
NET Framework 4. The PC and the board are connected with a USB-to-UART cable.

1.2 Package contents
To evaluate the STEVAL-ISB038V1T board, ensure you have:

e  Hardware:
—  STEVAL-ISB038V1T board
—  ST-LINK/N2 in-circuit debugger/programmer with single wire interface module
(SWIM) available for download from www.st.com
— USB to UART interface cable with micro-USB connection in order to use the GUI
and to supply the board.
e  Software:
—  ST-LINK USB driver
—  STVP programming tool from STMicroelectronics (integrated into STVD tools)
—  FTDI VCP driver http://www.ftdichip.com/Drivers/VCP.htm
—  PC GUI installation package

DocID029619 Rev 3 5/44
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Hardware description and setup UM2099

2 Hardware description and setup

2.1 System block diagram

Figure 2: Block diagram
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2.2 STEVAL-ISB038V1T wireless transmitter board
The STEVAL-ISB038V1T board features:

e  STWBC-WA based wireless power transmitter
— Additional transmitter module compatible with the STEVAL-ISB038V1 reference
kit
—  Cost effective Half Bridge topology with integrated drivers
—  Optional Full Bridge configuration for 3 W applications
— Active presence detector
—  2-layer PCB for easy design
—  Turnkey solution or customizable via APIs
—  Parametric customization via graphical interface
e  Full KIT characteristics:
— 11 mm coil on Receiver
— 20 mm coil on Transmitter
— 1 Watt delivered on Receiver side
- USB5Vinput
—  Foreign Object Detection (FOD) optional
—  Graphical interface for monitoring behavior
—  Total reference design
—  RoHS compliant
e  STWLCO04 wireless power receiver
Output voltage: 5 V regulated voltage
Integrated high efficiency synchronous rectifier
Li-lon/Li-Pol charger functionality
4-layer PCB for easy design

3
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Table 1: STEVAL-ISB038V1T electrical performance

Parameter Description Notes and conditions | Min. | Typ. | Max. | Unit
Input characteristics
Vin Input Voltage 4.75 5 5.5 \Y,
lin Input current Vin nominal, lout = Max 0.4 0.6 A
Input No-load mA
current
Input Standby mA
current
System
characteristics
FS Switching frequency decrease with load 110 205 | kHz
n Full load efficiency Vin=5V, ITKI(_Power= L 501 %

Notes:

(MEfficiency data related to the use of the 15mm TDK coil (WT151512-22F2)

Figure 3: STEVAL-ISB038V1T evaluation board with SWIM connector

SWIM connector for
download through STVP

micro USB connector for
UART and supply connections

T GND and +5 V

test points

power coil
connection

status LEDs

DocID029619 Rev 3 7/44




Hardware description and setup UM2099

Figure 4: Board silkscreen top layer
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Figure 5: Board silkscreen bottom layer

Table 2: Connector description

connector reference

Description

J1 USB to UART connector for GUI and board supply
J2 SWIM connector for the download

J3 VBUS/external power supply connection

J4 VBUS/GND connection

J5 USB male connector

J6 USB female connector

Table 3: Test points

Test point reference Signal Description
TP1 +5V 5 V input voltage
TP2 USB_DM USB signal
TP3 GND Ground
TP4 USB_DP USB signal
TP5 PWM_AUX/GPIO_2 PWM output or GPO
TP6 UART_TX UART Tx signal
TP7 UART_RX UART Rx signal
TP8 WAVE_SNS Comparator 0 input for symbol detection
TP9 LEDR LED Red signal

DoclD029619 Rev 3
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Test point reference Signal Description
TP10 LEDG LED Green signal
TP11 ISENSE ADC input for current measurement
TP12 GND Ground
STWBC-WA pinout and pin description
Figure 6: STWBC-WA pin configuration
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Table 4: Pinout description

nu|:’1i1rl‘)er Pin name t;g:e Turnkey firmware description
1 UART_RX DI Uart RX link
2 PWM_AUX/GPIO_2(" DO Not used, must not be connected to any potential
3 12C_SDA/DIGIN[4]™ inactive (internal pull up)
4 12C_SCL/DIGIN[5]" inactive (internal pull up)
5 DRIVEOUT[3] DO Output driver for Full Bridge configuration (optional)
6 GPIO_0(" DO Digital output for the green light indicator

DocID029619 Rev 3
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UM2099 Hardware description and setup
nuz:rl;er Pin name t;::; Turnkey firmware description
7 GPIO_1(1) DO Digital output for the red light indicator
8 CPP_INT_3 Al Connected to GND
9 CPP_INT_2 Al Connected to GND
10 CPP_REF Al ri)l(}::rtl)ael trizge:snéﬁlg))r CPP_INT_3 (if not used,
11 CPP_INT_1 Al Connected to GND
12 CPP_INT_O Al Wave_sns signal for symbol detection
13 VDDA PS Analog power supply
14 VSSA PS Analog ground
15 RESERVED Al Reserved
16 RESERVED Reserved
17 SPARE_ADC( Connected to USB_ID signal
18 NTC_TEMP Al NTC temperature measurement.
19 ISENSE Al LC Tank Current measurement
20 VMAIN Al Vmain Monitor
21 DRIVEOUT[0] DO Output driver for Low side branch
22 DIGIN[O](" inactive (internal pull up)
23 DIGIN[1]™ inactive (internal pull up)
24 DRIVEOUT[1] DO Output driver for high side branch
25 DRIVEOUT[2] DO Output driver for Full Bridge configuration (optional)
26 DIGIN[2](" Not connected
27 SWIM DIO Debug interface
28 NRST DI Reset
29 VDD PS Digital and 1/O Power supply
30 VSS PS Digital and I/0O Ground
31 VOUT Supply | Internal LDO output
32 UART_TX™ DO Uart TX link
Notes:

(MThis pin behavior can be configured via API

3
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3.1

3.2
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Download procedure

The firmware can only be downloaded to the board via the GUI software, which also
provides comprehensive board monitoring features.

STWBC GUI software installation
1 Install the GUI by launching the STWBC_GUI_Setup.msi installer file.

2 Connect the wireless power transmitter board to the PC with a USB-to-UART cable.

3 Select the appropriate USB serial Com port. You can check Windows Device Manager
to identify the correct port number. If the com port is not listed in the selection window,
enter it in the Special textbox (e.g., “COM12”).

Figure 7: STWC Qi GUI start screen

£ STWEC Qi = B |

Setup

1~ Transmitter state

obet \ [ i
detected detection Con port &J

Pratocol windaw | Maritar windaw | Param window ‘

| " COM1

Receiver informations £ B
Manufacturer 10 | i
Device [D: | A
Qi version: | o
AR

AR |

e |

B

+ Special {CDMM |

‘ Char to char delay (ms] |0
” life.augmented e ‘

Cancel ‘

Mirelecs Battery Charaer
retess battery \_narge

4 Ppress “OK”
The GUI is ready to run.

Firmware download with STWBC GUI

The GUI lets you download firmware via UART. The download contains three files
incorporated in a single cab file.

3
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3.2.1

g

Download procedure with a new chip (never programmed)

If the chip has never been programmed (i.e., a new chip from STMicroelectronics),
download mode is enabled by default.

1 Connect the USB to UART dongle to the computer. Do not connect the transmitter

board for the moment.

Figure 8: PC to USB-to-UART dongle connection
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2 From the STWBC Qi GUI, select Load FW to board from the Setup menu.
gure 9: Firmware download with STWBC Qi G

3 As prompted, select the CAB file containing the Firmware to download.

Fi

Load FW to board
Mediff parameters in CAB file
Convert CAB to STVP files

|§F‘i‘n‘fﬁ£ﬁ\“ﬁu‘\‘ﬁﬂ“ﬂ‘u‘\‘ﬁ§] Manitar wmdnw] Param windnw]

Receiver informations
Manufacturer [D: ‘

Device 1D: ‘

B versian: [

Charge status: |Mot available

I 'l li=. augmented

Mireless Battery Charger

(G| STWEC Qi o
Setup | Test
com

4 As prompted, Power on the board and keep it powered.

14/44
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UM2099 Download procedure

S When the DOS window appears, connect the transmitter board to the dongle with a
micro-USB cable.
Figure 10: USB-to-UART dongle to STEVAL-ISB038V1T transmitter board connection

6 You can follow the download progress in the DOS window. Power off the board when
prompted.
Figure 11: Firmware download progress window

¥ Prern Tl :‘-Ef-\.":'luq:.-rirc;l.ur\- A TSN |

3.2.2 Firmware upgrade procedure (chip already programmed)

If a chip has already been programmed with firmware, the download mode is disabled and
special command needs to be sent to STWBC-WA to enable the download mode.

1 Connect the transmitter board to the USB to UART dongle; the transmitter board is
powered through this dongle. The UART RX/TX signals of the STWBC-WA are
accessible on the micro-USB connector of the transmitter board (USB_DP and
USB_DM, respectively).

see Figure 10: "USB-to-UART dongle to STEVAL-ISBO38V1T transmitter board connection”

2 From the STWBC Qi GUI, select Load FW to board from the Setup menu.
see Figure 9: "Firmware download with STWBC Qi GU!"

3
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Download procedure UM2099

3 As prompted, select the CAB file containing the Firmware to download.
4 As prompted, Power on the board and keep it powered.

S You can follow the download progress in the DOS window. Power off the board
when prompted.

see Figure 11: "Firmware download progress window"

6 See Section 3.3: "Erasing firmware procedure using STVP" if you encounter
problems during firmware download via UART.

3.3 Erasing firmware procedure using STVP

The firmware can be erased using STVP if you are having problems such as firmware
corruption during update.

3.31 Requirements
e  ST-LINK USB driver installed.
e  STVP programming tool from STMicroelectronics installed.
e  ST-LINK hardware tools
e  STVP configuration as per the following figure.

Figure 12: Configuration of STVP

Configuration =
Hardyeare : Part: Device :
RLIHK STHEAFS1E = oK.
ST7255-EPD STMAAFS17 : 4
ST72589—EFE STMEAFS1E
ST726Y-EFB STMRAFS1GA _Cered |
ST7277-EFB STMEAFS19
ST727=4—FPR STMRAF51A
ST7-DWE3 Hicemig e STHBAFSZ6 g
ST7-EHTI3 JTAG STMRAFS 26
ST7MDPD1-EPE SWD STMBAFS 24
ST7MDT10-EER STMEAFS126
ST7MDT1-DVE STHEAFE146
ST7MDT1-DVEZ STHRAFE147
ST7MDT1-EPE STHEAFEIGE
ST7MDT1-EFE2 STMEAFE16S
STTMDT1-KIT STHEAFE169
ST7MDT20J-EEE STMRAFEL?
ST7MDT20M-EPR STMAAFG1A
ST7MDT25-EFE STMEAFE1EA
STMDT2-DVD STMAAFS19
ST7MDT2-DVE2 STMEAFE1A
ST7MDTZ—EFE STMEAFS223
ST7MDT2-EEE2 STMEAFE223FxA
STPMDTZ—KIT STMRAFB226
ST7MDT4—EPE STMBAFE 226 TS5
STPMDT4-KIT STMEAFS 246
ST7MDTS—EPE STMEAFE248
ST7MDTE—EEE2 STMRAFB 266
STTMDT7-EPEZ STHEAFE 268
ST7MDTH1-EFE STMEAFS269
STTMDTS1-EPE STMEAFE 26
ST7MDTUZ-EFE STMEAFE 24
ST7MDTU3-EPE STHAEAHS16
ST7MDTUS-EFE STMEAHE17
STFUDNEATD 3 STMAANS1A
STICE STHEAHE19 -
STTCH
ST-TSLINK

3.3.2 Procedure

1 Target power off
2 Target power on using a micro-USB cable to supply the board
3 ST-LINK circuit connected to the computer by USB

3
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UM2099 Download procedure

4 Connect ST-LINK — SWIM cable with target. Pay special attention to connect the
SWIM cable to the transmitter board correctly (white strip towards the bottom).

Figure 13: ST-LINK connection on the board

3

DocID029619 Rev 3 17/44




Download procedure UM2099

S Ifthe debug section of the board with the SWIM connector has been removed, you
can wire the SWIM, RESET and VDD_STWABC signals from R18, R5 and C5,
respectively. GND can be connected on the right hand side of C1.

Figure 14: SWIM wired connection
SWIM on R18
GND on C1
VDD_STWBC on C5
RESET on R5 —
Table 5: SWIM connector details on ST-LINK programmer
Pin no. Name Function Target connection
1 VDD Target VCC( MCU VCC
2 DATA SWIM MCU SWIM pin
3 GND GROUND GND
4 RESET RESET MCU RESET pin
Notes:
(The power supply from the application board is connected to the ST-LINK/V2 debugging and
programming board to ensure signal compatibility between both boards
Launch STVP program
Select STM8AF6166 core
Figure 15: STVP core selection
rm no praject - STVP
File Edit Project Configure Reseb=Pigrair=mifi, Erase Blank-Check View Help
HE @ (B & |cTHeaFelse ML W) dhodp dh | o B
x| 00 00 _No.3 00 00 00 00 00 00 00 00 OO0 00 00 00
[ ————— ouoo o0 o0 00 00 00 00 00 00 00 00 OO0 OO0 OO0 OO0
8 Do not load anything into the RAM area of STVP the program: all bits will be erased
(load 00 00 00 ...)
9

Transfer the “00 00” to STWBC-WA through the SWIM interface by pressing the icon

18/44 DoclD029619 Rev 3 ‘Yl
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indicated below.
Figure 16: STVP download

i —
W no project - STVP -

Eile Edit Project Configure Read Program Verify Erase Ela_ggé_gheck View Help

& @ (B B | &% |STHIAFEL6E | 'ﬂ* g;% an | o b '

ghd | 00 00 00 00 00 00%G8 00 00 00 00 00 00 00 00 00 ......
Hot EREROVE] 00 00 00 00 00 00 00 00 00 00 90 00 00 o0 00 08 .o .....

10 Click OK if a “Wrong device selected” alert appears.

11

12

13
14
15
16

Figure 17: STVP wrong device selected alert
g -

STVP pg

Wrong device selected | Check the configuration or the device |

oK

Click YES if “An incompatibility has been found with this device” query appears.
Figure 18: STVP incompatible device action query

N An incompatibility has been found with this device,
¥ Do youwant to ignore it and ignore all the device compatibility checks
on next actions in this configuration 7

On completion of the programming procedure starts, the STVP informs the user that
the program is loaded and verified.
< PROGRAM MEMORY programming completed.

> Verifying PROGRAM MEMORY area...

< PROGRAM MEMORY successfully verified.

Exit STVP.

Disconnect SWIM.

Remove power from the STEVAL-ISBO38V1T board.

Retry the UART download procedure if necessary.

DocID029619 Rev 3 19/44
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3.4

3.4.1

3.4.2

3.5

20/44

Firmware download via UART using the command line
interface

With written chip

1 Ensure a dedicated directory has the following files:

a. STWBC_Loader.exe

b. stwbc_loader_not_empty.bat
c. enable_boot.bin

d. WBC_FW_QI_1W_V5.094.cab

Starting from the STWBC GUI folder, run the stwbc_loader_not_empty.bat from the
command line, specifying the COM number (e.g., COM2) and firmware filename
(WBC_FW_QI_1W_V5.094.cab) parameters.

Figure 19: Command line
Bl Administrator: C\Windows\system32\emd.exe |ﬂ‘é]

C=“Program Files (x86>~85TMicroelectronics“STWBC GUI 3.16>stwbc_loader_not_empty.
hat COMZ WBC_FW QI _1W _U5.8%4.cab

With blank chip

If the STWBC-WA memory is erased, the sequencing of the procedure is a bit different.
1 Connect the UART cable, then select Load FW to board from the STWBC Qi GUI and
power the board.

2 Execute the command line as per the example below.
Figure 20: Command line with blank chip

B3 Administrator: CAWindows\system32iemd.exe |£IEI$]

W

C:~Program Files (x863"8TMicroelectronics~STUBC GUI 3.16>ztwbc_loader.exe —COM
COM2 —cab WBC_FY_QI_1W U5 _8%94.cah_

If the COM port number is greater than COMS8, use the "\.\COMXx" syntax,
where COMXx is the COM port number.

STVP file creation to download with STVP

To use STVP to download the board, you must generate new files from the .cab, which you
can do with the GUIL.

3
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1

Select the Convert CAB to STVP files command from the STWBC GUI Setup menu.

Figure 21: STWBC Convert CAB to STVP menu selection

iy STWBC Qi

- R &

[Setup | Test

COM

Load FW to board

Modify pararneters in CAE file
Convert CAB to STVP files

Mornitor window | Param window

Receiver informations

Manufacturer 10 ]

Device [D: 1

Qi wersion: I

Charge statuz: |Mot available

‘ 'I lite.augmented

: Battery Charges

2 Follow the prompt to select the appropriate cab file.

Figure 22: Selecting cab file to convert

~ 43 ][ 5=

& STWBC Qi = P
Setup Test
Transmitter state-
57 Open
h|at —
detactad datw.m @uv\ < WBC_LIE » WBC_QLUBV5 034 »
Organize = Newfolder
[ Protocal vindow] Monior vindow | Parem wlnduwl z
02 Hame
Fleceiver infomations 30-
i an 5] STEVAL-ISB27V1_QI A1l V5.094.cab
[ STEVALISBX0OL QLAI3 V5.094.cab
Dewosld: [ 50 £
WBC_FW_QLLW_V5.094.cab
Qveors [ 2 J L £
Chaige status: [Not available C
|3
E
[ 'I i{e.augmented
STWEC - Wire ery Charger

Date modified Type
Cabinet File
Cabinet File

Cabinet File

> 4

File name: WBC_FW_QI1W_V5.094.cab

@
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3 Follow the prompt to provide the project file name.

Figure 23: Generated STVP project files

B \=|O
K5\ [} « WBC QLU V5094 » STVPfiles | +z__4|il| Search STVE files =y
File  Edit View Tools Help .
Organize = Burn New folder Bz il l@'
A= Mame ? Date modified Type Size
pe || options.hex 9/24/201511:52 AM  HEX File

PC
PC

HEX File
| program.hex 1511:52 AM  HEX File
|| WBC_FW_QI_ 1W_V5.094 stp 9/24/201511:52 AM  STP File

|| parameters.hex

Firmware download with STVP

1
2
3
4

11

12

Target power off.
Target power on using a micro-USB cable to supply the board.
Connect the ST-LINK circuit to the computer by USB

Connect ST-LINK — SWIM cable with target. Pay special attention to connect the
SWIM cable to the transmitter board correctly (white strip towards the bottom).

See Figure 13: "ST-LINK connection on the board"

Launch STVP program

Select STM8AF6166 core

see Figure 15: "STVP core selection”

In STVP, select Project > Open and select the .stp file inside the zip file.

Wait a few moments for the confirmation message to appear.
Loading file program.hex in PROGRAM MEMORY area

< File successfully loaded. File Checksum 0x1D1205

Some warnings may appear:
> Loading file options.hex in OPTION BYTE area

FILE : line 2: Address 0x4802 is out of range and is ignored!
FILE : line 2: Address 0x4804 is out of range and is ignored!
In STVP, select Program > All tabs (on active sectors if any)

Click OK if a “Wrong device selected” alert appears.
see Figure 17: "STVP wrong device selected alert"

Click YES if “An incompatibility has been found with this device” query appears.
see Figure 18: "STVP incompatible device action query"

On completion of the programming procedure starts, the STVP informs the user
that the program is loaded

DoclD029619 Rev 3 ‘Yl
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13
14
15

> Programming PROGRAM MEMORY area...

< PROGRAM MEMORY programming completed.

> Programming DATA MEMORY area...

< DATA MEMORY programming completed.
> Programming OPTION BYTE area...

< OPTION BYTE programming completed.
CMD13: Exit from STVP.

Disconnect SWIM

Power off the board

The IAR Tool chain can also be used to compile and download firmware.
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Setting up the evaluation equipment

The following block diagram shows the setup configuration for testing.

Figure 24: Transmitter — receiver test setup

(O
()| -0

Half
Bridge

Demodulator

Power
Transmitter

Rectifier

Power

LDO

Modulator

Receiver

The board is powered with a 5V / 1 A supply and an electronic load able to draw 1 W is
connected on the receiver output. Voltmeters and ammeters measure input / output
voltages and currents.

The GUI is installed on the PC which is connected to the board via the USB-to-UART

dongle.

Figure 25: Transmitter — receiver setup with UART cable
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5 GUI and evaluation procedure

The STWBC GUI offers complete monitoring of STWBC-WA operation; the main screen
provides transmitter and Qi receiver status information.

Figure 26: STWBC Qi transmission status information

\&xF[STWBC Qi Transmission

Setup state indicator

Power transmission
—* indicator

i~ Receiver informations -
Manufacturer ID: [0,0016 (5T) '
Device ID: |gxa0000001 Parameter Window
Qi version: {1 button
Debug window
* buttons

‘ ’I life.augmented |

The STWBC GUI can also display the Rx to Tx communication protocol errors, which is
helpful for system debugging.

3
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Figure 27: STWBC Qi Protocol window

iw Protocol

[~Qi communication warnings-

TOO MANY PROPRIETARY PACKETS |

POWER CTRL HOLD OFF ERROR. |

CONTROL ERROR TIMEOUT |
RECTIFIED POWER TIMEOUT |

CHECKSUM ERROR |
EPT RECEIVED |

TRANSCEIVER OVER TEMPERATURE |
EPT CHARGE COMPLETE |

RX PACKET ERROR |
RECONFIGURE |

CUSTOM ERROR |
TX_OVER_CURRENT |

RESERVED |

AUTOCAL_TEST_DONE |

ROt REMOVED |-
BAD PACKET SEQUENCE |

PACKET TIMEOLIT |-
POWER TRANSFER CTRL ERROR. |

VBUS DROP DOWN |-
OPTIONAL PACKETS MISMATCH |

EPT_RX_OVER CURRENT |
COIL OVER TEMPERATURE |

EPT OVER VOLTAGE |
EPT BATTERY FAILLURE |

MO RESPONSE |-
FOREIGN OBJECT DETECTED |

INTERNAL \WARNING |
AUTOCAL_TEST_FAIL |

You can also monitor STWBC-WA internal variables such as bridge voltage, Rx reported

power, coil temperature, etc.

Figure 28: STWBC Qi Monitor window

&y Monitor = [=]
Tx maching"
Lsor| (smecr] (ome] [Loa] (=
Frequency: 100kHz Regulation error: -2%
[ 1 ’: 1
100kHe 200+ W -100% m 2100%
Duty cyde: 0% Bridge Voltage: 4.99V
: (10
e 5% SR 1V 1N k2
R reported Power: 512mi Supply voltage: 4.93V
oW o W1V 12 P2l
Coil temperature: 51% Coil currents 0.1A
R | |
r & BF 04 154 a
Selected coil: 0
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The user-friendly interface allows efficient system adjustment (thresholds, regulation error),
and lets you store parameters to, and load parameters from, your computer.

Frequency and duty cycle are not available on the wearable Tx GUI.

The parameters have the following levels of protection:

1. Level 0: parameters can be modified without protection

2. Level 1: more critical parameters that can be modified with caution. You must “unlock
param” before modifying it, but be cautious when doing so because it can lead to
system malfunction or trigger behavior that is incompatible with the Qi standard.
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Figure 29: STWBC Qi Parameters window

iy Parameters o -
Dump target I Save to file | Read param brg_freg_analog_ping at 0x64, val = 0x00 -
Read param brg_freq_analog_ping at 0x65, val = 0x01 i
Load from file I Read param brg_freq_analog_ping at 0x66, val = 0x01D4 T
Read param brg_freq_analog_ping at 0x67, val = 0x0001D4C0
Reset values l Dump to bin, | Read param brg_freq_digital_ping at Ox&8, val = 0x00
Read param brg_freq_digital_ping at 0x&9, val = 0x02
Unlock param I Read param brg_freq_digital_ping at 0x6A, val = 0x0271 -

i _version:
Eeeprom_version:

fin_wersion:

brg_freq_anlog_ping (LOED): !

‘brg_freq_digital_ping (LOCKED):

brg_freq_max (LOCKED):

brg_freq_min (LOCKED): ——
brg_f max_dc max (LOCKED): -
brg_f_max_de_min (LOCKED):

brg_f_tx_fsk_mod_lo_level:

brg_f_te_fok_mod_hi_level: |

brg_direct_drive (LOCKED):

. ey,
fb_in_v_min:
i

: \
fb_in_v_max:
i

pres_det_thr:

fod1_thr:

temp_high_meas_thr:
temp_low_meas_thr:
temp_high_meas_delta:
temp_low_meas_delta:
sys_number_of_coils (LOCKED):
sys_apio_expander_address (LOCKED):

sys_over_current_thr:

unknown

RRNEELE

0x13E6
120 kHz 0x0001D4C0
160 kHz 0x00027100
220 kHz 0x00035B860
120 kHz 0x0001D4C0
50 % 0x01F4
10 %% Ox64
Ox64

0x64

1.5V 0x050C
m Ox4650

0x32

=

0x00

n
(=]
=
B

m

[
o
=
o

Ox1E

185 kHz 0x0002D2A8
59,4 o0 0x0118
54,5 °C OxD14A
Ox044D

Ox0440

=1
o

AT

0x01
0x00

a OX031E

[
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Figure 30: STWBC Qi parameter modification (Push to target)

&y Parameters

Dump target ‘ Save to file ] Write param fod2_thr_coef at 0x84, val = 0x34 -

ag

Write param fod2_freq_max at 0x8D, val = 0xd0
# Load from file ] Write param fod2_freq_max at 0x8E, val = 0x02
Write param fod2_freq_max at 0x8F, val = 0xBF

Reset values ‘ Dump to bin. ] Write param fod2_freq_max at 0x90, val = 0x20

Unlodk param j

bow_version:
EEprom_Version:

fw_version:

brg_freq_analog_ping (LOCKED): ——

brg_freq_digital_ping (LOCKED):
brg_freq_max (LOCKED):
brg_freq_min (LOCKED):

brg_f max_dc_max (LOCKED):

brg_f max_dc_min (LOCKED):

Send store command

unknown

6

5087

0x13E9
120 kHz 0x000104C0
160 kHz 0x00027100
220 kHz 0x00035860
120 kHz 0x000104C0
50 % Ox01F4

0% 0x64

brg_f tx_fsk_mod_lo_level: p—w8—+ 1 e

brg_f_tx_fsk_mod_hi_level:

Ox64

LRAAALL

fo_in_v_min: f———————— H1 5y 0x050C
b in_v_max: p——————————— gy Ox4650

0x32

pres_det_thr: r—m—ebemmououoooo

(=1

AT

000

5

fodl thr: —p————

fod2_thr_coefi] -t

=
al

od2_freq_man| F———— e [orihs | OxD002BF20

temp_high_meas_thr: ——}——— Igg q¢ Ox0118

temp_low_meas_thr: r— p—————————— c4 £ oC 0x0144

temp_high_meas_delta:

| {20 =C Ox044D

The STWBC GUI embeds the STWBC FW downloader interface (which uses the UART
connection) and includes tools to generate binary files with adjusted parameters and build
new firmware packages incorporating these files.

With the GUI, you can change the parameters and produce a new cab, which can then be
used to program a batch of new boards. To do this, dump the parameters to a bin file, but
only after you have clicked the Push to target button.
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Figure 31: STWBC Qi saving modified parameters (Dump to bin.)

Gix Parameters

Dump target | Save to file J

Push to ErgetJ Load from file |

Reset values |I Dump to bin. Il

Write param fod2_thr_coef at 0xB8A, val = 0x34
Write param fod2_freq_max at 0xED, val = 0x00
Write param fod2_freq_max at Ox8E, val = 0x02
Write param fod2_freq_max at 0x8F, val = 0xBF
Write param fod2_freq_max at 0x390, val = 0x20

Unlock param

hw_version:

SEProm_version:

fw_version;
brg_freq_analog_ping (LOCKED):
brg_freq_digital_ping (LOCKED):
brg_freq_max (LOCKED):
brg_freq_min {LOCKED):

brg_f max_dc_max (LOCKED):
brg_f max_dc_min (LOCKED):
bra_f_tx_fsk_mod_lo_level:

bra f tx fsk mod hi level:

Send store command

unknown

0x13E9

[i20kiz  0%0001D4CO
[0z 0x00027100
]MT 0x00035850
[0z 0X0001D4CO

11
=]
-
=
=1
=
=}
B
-

J{

F n 1 kHz Ox64

You can then select Modify parameters in CAB file from the Setup menu and select the
appropriate firmware CAB file to be patched. This operation will alter the firmware file with
new tuning parameters, which can be subsequently loaded using the standard procedure.

30/44
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Figure 32: STWBC Qi updating firmware with new parameters

Load FW to board
Modify pwme’cers in CAB file
N N iy

Protocal window J Monitor window | [P

1 Receiver informations
Manufacturer 1D |

Device 1D |
Qi werzion: |
Charge status: Mot available

‘ " llie.augmented

5.1 Status LEDs
The status LEDs indicate:

3

Green blinking: power transfer in progress

Green steady on: charging is complete

Red blinking: error such as bad end of charge (battery fault), overvoltage,
overcurrent, etc.

Red steady on: the transmitter remains stuck until the receiver is removed, as per the
Qi standard (power transfer stopped three consecutive times due to appropriate power
not delivered to the receiver, end power transfer due to reconfigure, no response
code, FOD detection after 3 attempts)

Red and green blinking once at startup: a watchdog reset occurred

Red and green steady on: firmware / STWBC-WA chip mismatch
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Figure 33: STEVAL-ISB038V1T transmitter control stage

Schematic diagrams
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Figure 34: STEVAL-ISB038V1T transmitter power stage

c11
10NF
+5VDC §\T/
I WAVE_SNS
C12
10UF
D4
= R19 ct4 !
[ 3
C13 il )
Q1 10NF 1K INF 2] =
UPBL 3 ﬁ 4 N C15 \p BAVIOW
=
) ‘ ‘ 5 N2 1l !
‘ TI C16% 470
; 6 * YN
‘ C17, 100N
STL4P2UH7
C18 100N
* note : if not specified on the evaluation board
the value is 100 nF.
1 6
Q2 VDD_STWBC
2 5
f— R20
‘ o ™ R
3 | 4 100K ISENSE
R22
STL6N3LLHE .
470K
Ro3 R24
- C19
470K
DNBL 470K o _L 10NF
10NF
BC847CDWIT1G
6
2 / —
N
3
R25 5| |/ R
0.022R 4
) 4
Layout note : GND plan dedicated to the
bridge and the power supply connector
= = GSPG200716/130SG
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Figure 35: STEVAL-ISB038V1T USB to UART dongle
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Transmitter bill of materials

Table 6: STEVAL-ISB038V1T board bill of materials

Item f; Ref Part/Value Description Manufacturer Part number
| 2| ct.cs | 47uF 16\ | CAPCERXSR Murata GRM32ER61C476ME1
1210 5
2 |1 c2 47nF, 50V | CAP OC4EOF§ X7R 4.7NF_50V_X7R_0402
C4, C9,
c1o0,
C11, | 10nF,25V | CAP CER X7R
3|7 G e hoo 10NF_50V_X7R_0402
ci9,
C20
C5, C6, CAP CER X5R 100NF_25V_X5R_040
4 |3 - 100 nF, 25 V hoo 4
5 | 1 c8 14F, 16y | CAP CERXSR 1UF_16V_X5R_0402
0402
c12, CAP CER X7R GRM21BR71A106KE5
6 2 C292 10 yF, 10V 0805 Murata 1L
7 1] cua 1nF,50 | CAP CERXSR INF_50V_X5R_0402
0402
8 | 1] cis CAP NP 1206 C_NP_1206
47nF,50V | CAPCER GRM31M5C1H473JA0
o | 1| cie +5% COG 1206 Murata 1L
w0 | 2| ©17. | 100nF, 50V | CAPCER Murata GRM31C5C1H104JA0
c18 +5% COG 1206 1L
11 | 1| c2 10nF,50v | AP SGEOE X7R 10NF_50V_X7R_0603
€23, CAP CER X7R 100NF_50V_X7R_060
12 | 3| c24 | 100nF,50V —S0V_XTR_
0603 3
c27
25, CAP CER X5R
13 | 2| 5% | 4a7pF25V 0503 47PF_25V_X5R_0603
High power
14 | 1 D1 transient ST ESDA7P60-1U1M
voltage
suppressor
LED side view
WURTH
15 | 1 D2 RED, 2V 15512353732 ELEKTRONIK LED_155124_RED
LED side view WURTH
16 | 1 D3 GREEN, 2V 15512618/8732 ELEKTRONIK LED_155124_GREEN
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Item

Q.
ty

Ref

Part/Value

Description

Manufacturer

Part number

17

D4

Double diode
high speed
switching
diode

BAV99W-SOT323

18

J1

USB_B_MICR
O_CMS

WURTH
ELECTRONIK

629105136821

19

J2

4-way single
row strip line
connector
(male
connector)
2,54 mm pitch

RS

495-8470

20

J3, J4

STRIP254P-
M-2

Molex

22-28-4023

21

J5

MOLEX
48037-0001
embase USB
2.0 type A
traversant

Molex

48037-0001

22

J6

USB_B_TRAV
type A -
female

WURTH
ELEKTRONIK

61400416021

23

L1

180 R

FERRITE
BEAD, 180
Ohm, 0603

Murata

BLM41PG181SN1

24

L2

120 R, 500
mA, * 25%

FERRITE
BEAD, 120
Ohm, 0603,

WE-CBF

series

WURTH
ELEKTRONIK

74279262

25

Q1

20V, 0.087
Ohm typ., 4
A

P-channel
STripFET H7
Power
MOSFET in
PowerFLAT
2x2 package

ST

STL4P2UH7

26

Q2

30V, 21 mQ
typ., 6 A

N-channel
STripFET H6
Power
MOSFET,
PowerFLAT
2x2 package

ST

STL6N3LLH6

27

Q3

45V,100
mA, 225 mW

XSTR,GEN

PURP,dual

NPN, SOT-
363

ONSemiconductors

BC847CDW1T1G

28

R1

270 nH,
5%, 110 mA

Inductor 0402

WURTH
ELEKTRONIK

T44784227A

29

R2

220 k Ohm
1% 1/16 W

RES 1/16W
0402 SMD

220K_1%_0402

36/44
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Item f; Ref Part/Value Description Manufacturer Part number
1KI0.2 A+ FERRITE
30 | 1 R3 e BEAD 0402 | Murata BLM15AG102SN1D
1 m Ohm - RES 1/16W
31 | 2 | R4, R20 116 0402 SMD 1M_5%_0402
10 k Ohm RES 1/16W
32 | 2 | R5,R26 | 50 {iew 0402 10K_5%_0402
47k-Ohm | RES1/16W
3 |1 R6 1%-116W | 0402 SMD 47K_1%_0402
R7,R8, | 00hm5% | RES1/16W
34 | 4 | Ro R11 1116 W 0402 SMD OR_5%_0402
180k Ohm | RES 1/16 W
35 | 1 R10 59 1116 W 0402 180K _5%_0402
R12,
R16, 100k Ohm | RES 1/16 W
0,
36 | 5 R17, 5% 1116 W 0402 100K_5%_0402
R18,
R21
R13, | 4700hm5% | RES 1/16 W
3r | 2 R14 1/16 W 0402 SMD 470R_5%_0402
38 | 1 R15 47 OK 5% Thergﬁ\tja”ce Murata NCP18WB473J03RB
1kOhm5% | RES1/16 W
39 | 1 R19 1B W 0402 SMD 1K_5%_0402
R22,
40 | 3| R2z | 470 5"0/Ohm RES 470K_5%_ 0402
R24 °
41 | 1| Ros 0'0222%Ohm RES 0.022_ohm_2%,_0805
R27,
R33, 00hm5% | RES1/10W
42 | 4 R35, 110 W 0603 OR_5%_0603
R37
43 | 1 R28 RES NP 0603 R_NP_0603
R29, | 0.0 Ohm 5%
44 | 2 fove 1110 W RES 0603 Yageo RC0603JR-070RL
R30, | 330 R Ohm .
45 | 2 oo 5o 1110 W RES 330R_5%_0603
R34, | 10 k Ohm
46 | 2 a6 | 5% 1710 W RES 10K_5%_0603
47 | 1 Ut Digital ST STWBC-WA
controller
UART over
48 | 1 u2 USB bridge, FTDI FT232R
SSOP28
‘Yl DoclD029619 Rev 3 37/44
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Q.

Item ty

Ref

Part/Value

Description

Manufacturer

Part number

49 1

u3

USBLC6-
2SC6 -
Reseau de
diode TVS
uUsB2

ST

USBLC6-2SC6

50 1

WT2020
30-
16M8(")

6.3 uH

Wireless
power
charging
transmitter coil
(TDK) 6.3 uH /
20 mm
diameter

TDK

WT202030-16M8

Notes:

(Mwireless power charging transmitter coil WT202030-16M8 can be replaced by the reference WT151512-22F2

by TDK (15mm diameter)
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8.1
8.1.1

3

Transmitter board assembly and layout

The evaluation board is designed using a low cost two-layer PCB, with all the components
on the top side. The test points allow the user to evaluate the STWBC-WA solution with
probes. The UART is accessible through a micro-USB connector and SWIM connection is
routed to a header connector on the cuttable section of the board.

The following figure shows the main functional block divisions on the board.
Figure 36: STEVAL-ISB038V1T evaluation board functional blocks

Power supply

connector _ USB/UART

8 connector

SWIM

STWBC-WA
Digital controller

LC power node

Design considerations

Power signals (5V, GND and LC power node)

As the current flowing into the board can be relatively high, many vias must be used to
route the 5 V and the power GND from top to bottom.

Large tracks or planes should be used for power GND, the 5V supply voltage, VRSENSE
and LC power node.
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Figure 37: STEVAL-ISB038V1T power signal layout

Wide tracks for Wide tracks for
VDD _STWBC power supply

Wide tracks for LC
and inverter bridge

8.1.2 Sensitive signals

The layout must be clean on these signals to avoid coupling.

3
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Figure 38: Isense and wave_sns analog input signals routing

Isense sensitive track Vave sns sensitive track

Figure 39: UART signals and switching signals driving the bridge

USB/UART signals

Moisy tracks
driving the
inverter bridge

3
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