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User manual
5W Al-Type wireless power transmitter based on STLUX385A

Introduction

The ST wireless battery charger transmitter is a system to demonstrate and help engineers
to start designing 5 watt wireless power solutions.

The wireless power transmitter provides the basic functions of the wireless power
consortium 1.1.1 standard and is intended to allow designers and advanced users to
explore and develop proprietary standards and solutions by simply modifying the associated
firmware.

The power transmitter unit is connected via the printed circuit board with the power
transmitter coil and electronics, LED indicators and user buttons. The main IC of the system
is the STLUX385A digital controller.

It requires a 19 VDC, 1 A power supply to operate and control a wireless power transfer to
any WPC compliant power receiver.

Figure 1. STEVAL-ISB016V1
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Features

The ST WBC power transmitter evaluation board has the following features:
e WPC 1.1.1 compliant

e  Standard Al-type transmitter architecture

e  Standard Al-type transmitter coil

e LED over current indicator (RED fixed)

e LED FOD indicator (RED blinking)

e LED communication indicator with the power receiver (BLUE)

e LED system on indicator (GREEN)

A UART connector for serial data communication to a PC monitors the system parameters
such as working frequency, power transmitted, power received, efficiency, etc.

Table 1. Electrical parameters

Parameter Notes and conditions Min. | Typ. | Max. | Unit

Input characteristics

Vin Input voltage DC voltage 18 19 20 \%
lin Input current Vin=19 V, |y = Max 0.35 A
System characteristics
Fs Switching 50% duty cycle 110 205 | KHz
frequency
Duty cycle _ 0
dc@205 modulation Only for Fg= 205 kHz 10 50 %
Eff. Efficiency Vin= 19, RX_Power=5W 70 %
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2 Connectors, jumpers and test points

With reference to the schematic in Appendix A: WBC power TX evaluation board.

Figure 2. Top layout
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Table 2. Connectors

Connector Description
Jl Power supply connector / 19 V DC-DC power socket 2.5 mm
J2 Power supply connector / 19 V DC-2 way screw terminal
13 Connection t?etween hah.c bridge gentral point and TX coil - 2 way screw terminal
Connect a wire of the coil to terminal 1
14 Connection petween TX .coil and purrent sense resistor - 2 way screw terminal
Connect a wire of the coil to terminal 1
J5 UART output - stereo jack connector 3.5 mm
J6 SWIM connector to FW download and debug
Table 3. Jumpers
Jumper Description
JP1 Enables/disables the power supply to STLUX385A digital controller. Default is short.
JP2 For factory service. Default is open (both).
SW1 For factory service. To select the appropriate current sense resistor.

Default is: short between 1 and 2 and open between 2 and 3.
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Table 4. Test points

Te_st Description Te_st Description
point point
TP1 Vop (3.3 V DC regulated voltage) TP12 Digital (_:ontroller high side power MOSFET
gate driver
. . . CURR (analog signal to monitor the DC
TP2 HVG (half bridge power MOSFET high side gate) |TP13 current through the coil)
TP3 Vih (not used) TP14 COIL TEMP 1 (analog signal to monitor the
temperature of the coil)
TP4 | VBUS (19 V DC voltage V,, divided) Tp1s | COIL TEMP 2 (analog signal to monitor the
temperature of the coil)
TP5 | AV1 (amplified Vggnse) TP16 |LED Blue
TP6 LVG (half bridge power MOSFET low side gate) TP17 |LED Red
FAULT IN (To monitor the over current event
Tp7 | VsEnse (voltage to sense the current through the | rp 18 | 1 the coil, goes down if the overcurrent
power coil)
happens)
TP8 AV2 (demodulated power receiver signal) TP19 |PWR GND
TP9 HPF TP20 |Digital controller GND
Vpp digital controller (3.3 V DC regulated voltage to -
TP10 the STLUX385A digital controller) TP21 | Digital controller GND
P11 Dlgltal controller low side power MOSFET gate P22 |AGC
driver
8/29 DocID025532 Rev 1 ‘W
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3.1

)

Firmware

The digital controller is the STLUX385A. The STLUX385A is part of the MASTERLUX™
family of ST’s digital devices tailored for lighting and power conversion. The STLUX385A
has been successfully integrated into a wide range of architectures and applications,
starting from simple buck converters for LED driving, boost for power factor correction, half-
bridge resonant converters for dimmable LED strings, up to full-bridge control in HID lamp
ballasts, wireless power chargers and TV power supplies.

This digital controller has a CPU frequency of 16 MHZ, 32 Kb of program memory and 2 Kb
of RAM.

The firmware is organized as a collection of files organized in a project for RAISONANCE
RIDE?7, a full-featured integrated development environment (IDE) that provides users with
seamless integration and easy access to the complete range of RAISONANCE tools and
features for writing, compiling and debugging application code from a single user interface.

STEVAL-ISB016V1 firmware

The firmware allows the digital controller to manage the WPC communication protocol while
controlling the power transmitted to any WPC power receiver unit.

The STEVAL-ISB016V1 is also able to manage the UART communication with a PC to
show information about the system status, such as transmitted power, received power,
efficiency, FOD, etc.

The digital controller performs the WPC standard protocol (ver. 1.1.1) acting as the finite
state machine described in Figure 4.

Figure 4. WBC FSM for power transmitter unit

POWER
TRANSFER

IDENTIFICATION
AND
CONFIGURATION

The file params.h allows to the user to make some customization about key system
parameters.
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/* Define to prevent recursive inclusion -----------=--——““—“-—“———-————--—-—-__
___*/

#ifndef  PARAMS H

#define __ PARAMS H

#define FW_VER "Firmware Version X.Y"

#define USE_CHECK COIL_TEMPERATURE// comment to check no coil temperature
#define USE_CHECK FOD// comment to check no Foreign Object Detection

/% INCLUQES = - m - m o oo o oo oo e oo
___*/
#include "stlux385.h"

/* Exported constants ------------------- - */
#define BRIDGE MIN FREQUENCY ((u32)110000)
// min WPC Operating Frequency in Hz
#define BRIDGE MAX FREQUENCY ((u32)205000)
// max WPC Operating Frequency in Hz
#define BRIDGE INIT FREQUENCY ((u32)175000)
// initial WPC Operating Frequency
#define BRIDGE MAX DUTY CYCLE E1 ((ul6)500)

// max Duty Cycle percentage (multiplied by 10) for WPC Operating
Frequency

#define BRIDGE MIN DUTY CYCLE E1((ulé6)100)

// min Duty Cycle percentage (multiplied by 10) for WPC Operating
Frequency

#define BRIDGE INIT DUTY CYCLE E1BRIDGE MAX DUTY CYCLE E1
// initial Duty Cycle of WPC Operating Frequency
#define BRIDGE DEAD TIME( (ulé6)110)

// Dead Time for Half-Bridge Inverter in ns

#define ADC Vref mv1250

// STLUX ADC reference voltage in mV
#define ADC DIG OVF1023

// STLUX ADC maximum digital value

#define RSENSE0.150
// RSENS1 ohm value

#define AVl _Rup62000
// R12 ohm value

#define AV1_Rdown3300
// R11l ohm value

#define VBUS Rup ((u32)390000)
// R3 ohm value

3
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#define VBUS Rdown ((u32)22000)
// R19 ohm value

#define R_NTC UP120000
// R25 and R26 ohm value
#define R_NTC_30C(50000%0.8066)
// NTC ohm value for 30°C
#define R NTC 50C(50000%0.3620)
// NTC ohm value for 50°C
#define R NTC 55C(50000%0.3003)
// NTC ohm value for 55°C
#define R_NTC_60C(50000%0.2504)
// NTC ohm value for 60°C
#define R NTC THRESHOLDR NTC 50C
// NTC Chosen Threshold

#define OVER_CURRENT_ STOP_ LED BLINKING DELAY500

// Red LED blinking delay (in ms) after an Over Current detection
#define OVER_CURRENT STOP LED BLINKING NR7

// Red LED blinking times after an Over Current detection
#define FOD DETECTED STOP_ LED BLINKING DELAY500

// Red LED blinking delay (in ms) after a Foreign Object Detection (FOD)
#define FOD DETECTED STOP LED BLINKING NRS

// Red LED blinking times after a Foreign Object Detection (FOD)
#define COIL OVER TEMPERATURE STOP LED BLINKING DELAY500

// Red LED blinking delay (in ms) after an Over Temperature detection
#define COTI,_OVER TEMPERATURE STOP LED BLINKING NR3

// Red LED blinking times after an Over Temperature detection
#define GENERAL STOP_ LED BLINKING DELAY250

// Red LED blinking delay (in ms) after a generic stop cause
#define GENERAL STOP LED BLINKING NR1

// Red LED blinking times after a generic stop cause

/* Exported variables ---------------- - */
extern u32 bridge min frequency;
extern u32 bridge max frequency;
extern u32 bridge init frequency;
extern ulé bridge max duty cycle el;
extern ulé bridge min duty cycle el;
extern ulé bridge init duty cycle el;
extern ulé bridge dead time;

extern ulé Vd2ImA e3;

extern ulé Vd2vmV_e3;

extern ulé Vd NTC th;

extern ulé oc_led blnk dly;
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Note:

12/29

extern u8 oc_led blnk nr;

extern ulé fod led blnk dly;

extern u8 fod led blnk nr;

extern ulé cot led blnk dly;

extern u8 cot_led blnk nr;

extern ulé gnrl led blnk dly;

extern u8 gnrl led blnk nr;

extern bool use check coil temperature;

extern bool use_check fod;

/* Exported functions -------------------~---~-~—~—~—~—~—~—~-~—-

- - */

void Init Config(void) ;

void blinking all leds(ulé delay ms, u8 times);

void wbc_fsm(void) ;

#endif /* _ PARAMS H */

[FxFEx KKKk Kk kkkkkkkkx (C) COPYRIGHT STMicroelectronicsg **x*x%xx* END OF FILE

***/

Used peripherals

The peripherals that are used by this unit are the following:

° ADC

— CHO0: 19 V DC V| voltage measurement

—  CHLZ: coil current measurement

—  CH2: coil temperature 1 measurement

—  CHa3: coil temperature 2 measurement
e SMEDO

— Half bridge high side power MOSFET gate driver

e SMED1

— Half bridge low side power MOSFET gate driver

e SMED5
Analog comparator 3

DAC 3

—  WPC communication signal decode
e STMR

— Time base
e UART

— To send information to PC

SMEDO and SMED1 are synchronous coupled.

DoclD025532 Rev 1
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Module summary

Module information

LR R R SRS SRS RS EE R E R R E R E R SRR R R R EEEEEEEEEEEEE

* %k k%

*%% MODULE SUMMARY

* % %

Debug\Obj: [1]
STEVAL-ISB016V1.0
adc.o
main.o
params.o
stlux it.o
stmr.o
uart.o

wbc.o

517
488
16

40

40

138

dbgstm8smd.a: [3]
__dbg break.o

_dbg xxexit.o

dlstm8smn.a: [4]
cexit.o
char.o
cstartup.o
dc_util.o
exit.o
float.o
init.o
init small.o
interrupt.o
long.o
long util.o

low_level init.o

19
44

761
23

70

607
50
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short.o 53
switch.o 12
unhandled exception.o 3
vreg util.o 316
vregs.o 16
Total 1 978 128 16
Linker created 18 256
Grand Total: 10 607 2 037 476

3
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UM1696 Programming the STLUX385A digital controller
4 Programming the STLUX385A digital controller
4.1 Preliminary

Downloading the firmware into the STLUX385A digital controller requires:

Hardware

e  WBC evaluation board

. RAISONANCE RLink

e RAISONANCE RLink connection adapter for STM8 and ST7

e PC with MS windows OS

Software

e Ride7 application development software

e RFlasher7 (to download the compiled FW code only)
4.2 Step by step instructions

Begin with the connections:

e Link the RAISONANCE RLink to the PC by means of a USB cable (type A male / type
B male).

e Link the 24-pin flat cable of the RAISONANCE RLink to the RLink connection adapter
for STM8 and ST7

e Link the two SWIM connectors, both for the RAISONANCE RLink connection adapter
for STM8 and ST7 and for the board to be programed, by means of a 4-wire SWIM
cable.

e Turn on the power supply for the WBC evaluation board

Figure 5. RLink Figure 6. RLink-ADP-ST7-STM8-V1.2

3
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On PC side, open the RFlasher7, which is a software interface for programming the
STLUX385A digital controller. It provides an easy-to-use and efficient environment for
reading from, writing to and verifying device memory and option bytes.

Follow these steps:
1. Configure the RFlasher7 to work with STLUX385A by means of the project properties.

Figure 7. RFlasher7 configuration - select the processor

i Fle Edt View Project Programming Scripts Options Window Help
O DR BB X0 > & id &,
Project 2 X  Debug 3 X CodeView [RFlasher] ax
1 | (2] Reset Default Project = CUsers\danil le\AppD A @ search symbol > v =l m@
‘T‘jfjh;::';um : 00 00 00 00 00 00 00 00 3

8: 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00 . . .
8: 00 00 00 00 00 00 00 00 . . .
20: 00 00 00 00 00 00 00 00 . . .

[ Code View

Properties e e
000000 . . .. ....
Cenfiguration: All Configurations ( Standard ) s 00 00 00 « « o v « o . . -
Standard Configuration settings modify the values for al configurations!
[RFlasher7]
- Programming Project Cptior [ Processor
£ Advanced ST7/STMB 0ption | peyice STLUX385 )
i processor o —_—
“- Programming environme £a0Este L =
RFlasher? Local Settings 2 Code start 2x
= Programming Project Options Data size
= Info Data start
Settings Path C:\Users\danilo morreale\AppData\Roarmin
Target family ST7 family
~ Advanced ST7/STMS options target Processor selection
= Processor
BB Primer » | &-bit MCU for Lighting and Power Supply
Ll £ e appiicabons rith 32 Kbytes Flash
Code size EEPROM; 10-bit ADC; 6 enhanced PWMs
Code start e Gz
Code s ST723%0 DALL; USART; 12C
Data size ST7236x 3V
Data start 0x80 ST726%
= Programming environment e 7 sT7FOX
Programming tool RLink ST7 Selects the approg) ”W’LST
Code offset 00 | STMBA-CAN L
N STMBL
STMBS-Access
STM8S-Performance
STMTouch
- = STLux
Debug Output ® sTLuxzss 2%
o ES — ¢ EIEED 5
05.000ms.000 (0 cycles) .| CAP | NUM|[OVR

2. Load the Intel HEX file that you are going to download (WBC.HEX)

3
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Project

4 | 12 Reset Default Project

Project Options

-/ Programming Project Options
= Info
Settings Path
Torget family

Advanced ST7/STM8 options

Data start

= Programming environment.
Programming tool
Code offset

Debug Output
pc

Figure 8. RFlasher7 configuration - .HEX file open

File Edit View Project Programming Scripts Options Window Help

Bt EIEH & DB X | &

Debug R X CodeView [RFlasher?]
£ GhUsers\danil le\AppD: RFlasher?. dbi @ search symbol ~»s -~ E D@
-3 RFlasher7

00:0000: [ 00 00 0o 0o 0o oo oo [
00:0008: 00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00

15 Open =)

£ Data Dump
[ Code View

Look in WEC_TX > 0% >Er
= B o WBC.AOF
B X Panel [RFlasher]] i ): FHV:’;E"IE‘ OF File )
General RecentPlaces | : | i ELKE
= Device Progl WBCHER
€ ; :
C\Users\danilo morreale\AppData\Roaming\R|| |G Load e | STLUX3ES AL || HEX File
ST7
amily Ado mode Programmerd|  DeskioP
= & L)
& o B Cogm =t =
STLUX385 L Conneg Libraries
0:8000 i Commands and |
= e seriall |
K000 B B
o & s Blark Check £ i
o = - el Computer
1:0000 o G
& pogem a&®_ N E |
RLink STM8
i ye ) = Metwork
Veily =3 Read Fie name WECHEX =,
Gy - roa Stasies Fles of type: Sources (-t htm;* him:*aof *hex;* 513 bin v | [ Conecel
(3 Memory 4010010
Time Description
05.000ms.000 Starting debug process (Clock frequency: 0.000000 MHz)

05.000ms.000 (0 cycles)

2%

CaP|INUM |OVR

Now you can program the STLUX385A digital controller.

Figure 9. RFlasher7 configuration - program the STLUX385A

Edit View Project Programming Scripts Options Window Help

Project

ElIBHM R BB X0 =3 S Y= Ry B
2 X Debug 2 X CodeView [RFlasherT]
53 Ci\Users\danil pp "\RFlasher7.dbi

2 | (7 Reset Defaut Project

Project Options
£/ Programming Project Options
-l Info
Settings Path
Target family
- Advanced ST7/5TMB options

-] Processor

Device

Code

Code start
Dats
Data start

Programming environment

e

n|

Programming tool
Code offset

Debug Output
pC

& search sy

MR B
00 00 00 00 00 00 00 00 . . . .
00 00 00 00 00 00 00 00 .
00 00 00 00 00 00 00 00 .
00 00 00 00 00 00 00 00 .
00 00 00 00 00 00 00 00 .
00 00 00 00 00 00 00 00 .
00 00 00 00 00 00 00 00 .
00 00 00 00 00 00 00 00 .
00 00 00 00 00 00 00 00 .

Code View [RFlasher7] | Code View [RFlasher?]

&L RFlasher?
£+ Data Dump
FEH Code View

8 X Panel [RFlasher7]
General
e OpenProg message

£8 e s

<\danilo morreale\AppDeta!Roaming R

ST7 family Programmation OK,

Auto mode: Pro
= Y
Commands

B o ook

STLUX385
0:8000
0:8000

[]Program Flash

Erase EEPROM ¥ Program EEPROM

00

[]Erase 2nd Program Option Bytes

§ from data at address 0x4800

S
3 Progam &

RLink STM8

e £

00 Veity T3 Read
By Rt @y somies
g Memory  &4.0100..10

Time Descripton
05.000ms000 Starting debug process (Clock frequency: 0.000000 MHz)
15:17:28:552 Loading C:\Users\danilo morreale\VS5\2013\PS\DDC\0015.1 3\SOFTWARE\FIRMWAREWWBC_TX\WBC.HEX
15:17:3207 > Starting Program command
15:17:34:835 Programmation OK.

05.000ms.000 (0 cycles)

CAP|NUM|[OVR

)

4. Resetand run.

DoclD025532 Rev 1

17/29




Programming the STLUX385A digital controller

UM1696

1] RFlasher?
{ File Edit View Project Programming

Project

iE IS HE K BB X

Figure 10. STVP - Ready to download FW into the program memory

W T — | @ & |

Scripts  Options  Window  Help.
& &

R e i,

2 X Debug

ax

Code View [RFlasherT]

2 | (7 Reset Defaut Project

523 G\Users\danil PP
(={d RFlasher7

£+ Data Dump
FE Code View

\RFlasher7.dbi

4 search symbol

Code View [RFlasher7] | Code View [RFlasher?]

MR B
00:0000: 00 00 00 00 00 00 00 00 .
00:0008: 00 00 00 00 00 00 00 00 .
£00:0010: 00 00 00 00 00 00 00 00 .
0:0018: 00 00 00 00 00 00 00 00 .
0:0020: 00 00 00 00 00 00 00 00 .
0:0028: 00 00 00 00 00 00 00 00 .
00:0030: 00 00 00 00 00 00 00 00 .
00:0038: 00 00 00 00 00 Q0 00 00 .
00:0040: 00 00 00 00 00 Q0 00 00 .

Target Reset. Program is running

Project Options 8 X Panel [RFlasher7]  — ) 2 x
£/ Programming Project Options General m— penProg message
- Info
. . o B are  sTLxEs
CAUsers\danilo morreale\AppData'\Roaming R || =3 ———
Target family ST7 family T Program is running
- Advanced ST7/5TMB options P -~
=1 Processor §®® a @@ an@m | Bfiquration Help
Device STLUX385
Code size 0,800 Eaakis .
Code start 08000 }g
Dota size 0:800 & g Bl Chock
= ‘ase and Program Option Bytes
Dt o f R, om data at adéress Ox4600
= Programming environment 3 Pogam &80
Programming tool RLink STM8 P
Code offset 00 & Veity e
+ & ontsics
g Memory  &4.0100..10
Debug Output. 2 x
[pe Tme Descrpgon B
- 15:36:24:544 Loading C:\Users\danilo morreale\VS5\2013\PS\DDC\0015.13\SOFTWARE\FIRMWAREWWBC_TX\WBC.HEX 2
- 15:36:28:475 » Starting Program command.
= 15:36:30:175 Programmation OK. =
- 15:36:36:150 > Starting Reset And Run command.
- 15:36:36:462

05.000ms.000 (0 cycles)

CAP|NUM|[OVR
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5.1

5.2

)

STEVAL-ISB016V1 usage

After the STLUX385A has been programmed, let us try the demo.

Preliminary

Running the demo requires the following:

Hardware

e WBC evaluation board
e 19V DC power supply capable of providing at least 0.35 A

Optional (to obtain information on power transmitter status and working parameters):
e  Personal computer
e  TTL-to-USB serial converter cable (FTDI Chip TTL-232R-3V3-AJ)

Software

e Any terminal emulator software for communication by serial ports (ex. PUuTTY)

Step by step instructions

e Connect the jack terminal of the TTL to USB serial converter cable to J5 connector of
the WBC evaluation board.

e  Connect to the USB terminal of the TTL-to-USB serial converter cable to any USB port
of the PC

Start PUTTY and set it for serial communication with a 115200 baud rate. The serial line
depends on the PC configuration.

Figure 11. PuUTTY configuration

Category:
[=- Session Basic options for your PuTTY session
ST L-oglging Specify the destination you want to connect to

[=- Terminal et
Keyboard Serial line Speed
Bell Com37 115200
Features Connection type:

= Window ) Raw () Telnet (7 Rlogin (71 SSH @ Seral
,Sppea@nce Load, save or delete a stored session

ehaviour
Translation Saved Sessions
Selection WBC
 Colours Default Settings

5 Connection D —
Proxy
Rlogin

[+~ SSH
Seridl Close window on exit:
) Always ") Never @ Only on clean exit
[ ot |[ Hep [ open [ Concel
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STEVAL-ISB016V1 usage UM1696

e  Connect the 19 V power supply to J1 or J2 connector and switch it on

e Put on the WBC evaluation board any WPC RX device ensuring that their coils overlap
as much as possible.

e If the system (power transmitter plus power receiver) is working, the blue LED will start
blinking.

e If a stop cause should be happend the red LED will start blinking according the
parameters fixed by the module "params.h".

On terminal emulator running on PC they will be displayed information about the Qi
Receiver as well as the half-bridge inverter switching frequency of the Qi Transmitter.

Figure 12. PUTTY screenshot of WPC communication
TTY ==

£ com12

3
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Appendix A WBC power TX evaluation board

Figure 13. STEVAL-ISB016V1 schematic
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WBC power TX evaluation board

UM1696

Table 5. Bill of material (BOM) part 1

Voltage/
Item | Qty. Reference Part/ value Tolerance Watt/ Typeltech inf
Ampere
1 1 ARST1 RESET Surface mount tactile switch
2 8 CL C(:;?éGC%:SgoC%;Zg:,F 23, 100nF +/-10% 25V X7R ceramic capacitor
3 4 C13, C24, C27, C32 10nF +/-10% 25V X7R ceramic capacitor
4 1 c14a 100uF +/-20% o5\ Electrolitic a!uminium
capacitor
5 1 C16 1nF +/-10% 10v X7R ceramic capacitor
6 1 C18 3.3nF +/-10% 10v X7R ceramic capacitor
7 1 C19 2.4nF +/-10% 10v X7R ceramic capacitor
8 1 Cc2 10uF +/-20% 1ov ceramic capacitor
9 1 C20 3.3uF +/-10% 10v X7R ceramic capacitor
10 3 C25, C31, CcVv 1uF +/-10% 10v X7R ceramic capacitor
11 2 C28, C29 12p +/-5% 50V COG ceramic capacitor
12 2 C4, C8 47n +/-10% 250V capacitor
13 1 C5 1nF +/-10% 10v capacitor
14 6 <6, C7, Céol’;:ll’ €12, 22nF +/-10% 10v X7R ceramic capacitor
15 1 Cc9 3.3nF +/-10% 1ov X7R ceramic capacitor
16 1 CBOOT1 470nF +/-10% 25V X7R ceramic capacitor
17 2 D1, D3 BAT46 Small signal Schottky diode
18 1 D2 GREEN Chip_led
19 | 1 D4 BLUE Chip_led
20 | 1 D5 RED Chip_led
21 1 J1 PHONEJACK Mini DC power socket 2,5 mm
2 | 3 32,33, 4 CON2 2 Way;OCBB rj{f"gitt;:mi“a"
SN i
4 ways single row strip line
24 1 J6 SWIM_CONN connector (male connector)
2,54mm pitch
2 ways single row strip line
25 1 JP1 JUMPER connector (male connector)
2,54mm pitch
26 2 L1, L2 WE-CBF Ferrite
27 2 Q1, Q2 STD40N2LH5 Power MOSFET
28 1 Q4 STS11N3LLH5
22/29 DoclD025532 Rev 1 ‘ﬁ




UM1696 WBC power TX evaluation board
Table 5. Bill of material (BOM) part 1 (continued)
Voltage/
Item | Qty. Reference Part/ value Tolerance Watt/ Typeltech inf
Ampere

29 2 R1, R20 1k 1% 0.125 Resistor
30 1 R11 3.3k 1% 0.125 Resistor
31 2 R12, R22 62k 1% 0.125 Resistor
32 2 R16, R18 33 1% 0.125 Resistor
33 1 R17 510 1% 0.125 Resistor
34 1 R19 22k 1% 0.125 Resistor
35 2 R2, R6 39k 1% 0.125 Resistor
36 1 R21 2.2k 1% 0.125 Resistor
37 1 R24 47 1% 0.125 Resistor
38 2 R25, R26 120k 1% 0.125 Resistor
39 2 R27, R28 10k 1% 0.125 Resistor
40 7 RZ%SE?%SRS?lR';gZ’ 100k 1% 0.125 Resistor
41 1 R3 390k 1% 0.125 Resistor
42 2 R36, R37 680 1% 0.125 Resistor
43 1 R39 1k 1% 0.125 Resistor
44 2 R4, R10 5.23 1% 0.25 Resistor
45 1 R5 4.7k 1% 0.125 Resistor
46 2 R7, R13 47 1% 0.25 Resistor
47 2 R8, R14 220 1% 0.125 Resistor
48 3 R9, R15, R23 470 1% 0.125 Resistor
49 | 2 RNTC1, RNTC2 50k Tem%?;fgraesr:;gf)ﬁzmem
50 1 RSENS1 150m 1% 1w Sense resistor
51 1 RSENS2 150m 1% 1w Sense resistor
52 2 SW1, JP2 JUMPER

TP1, TP2, TP3, TP4,

TP5, TP6, TP7, TPS,

TP9, TP10, TP11,

53 22 TP12, TP13, TP14, TEST POINT

TP15, TP16, TP17,

TP18, TP19, TP20,

TP21, TP22
54 1 Ul L78L33ABUTR Positive voltage regulators
55 1 U2 L6390D High-voltgge high and low
side driver

56 1 UAF1 TSV914ID 8 MHz operational amplifiers

3
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WBC power TX evaluation board

UM1696

Table 5. Bill of material (BOM) part 1 (continued)

Voltage/
Item | Qty. Reference Part/ value Tolerance Watt/ Typeltech inf
Ampere
Digital controller for lighting
57 1 UMICRO1 STLUX385 and power supply
applications
58 1 USR1 USER Surface mount tactile switch
59 1 XTAL1 16MHz HC49-4H
Table 6. Bill of material (BOM) part 2
Item Package MFR (g/lr z;zkﬂ;dsgr??“f;%zr Supplier Souch)iFélrli?wrgs Adl\(jlci)ttig:al
code

1 SMD RS 183-701
2 SMD 0805 Any
3 SMD 0805 Any
4 TH Any RS 526-1430
5 SMD 0805 Any
6 SMD 0805 Any
7 SMD 0805 Any
8 SMD 0805 Any
9 SMD 0805 Any RS 723-6073
10 SMD 0805 Any RS 653-0529
11 SMD 0805 Any N.M.
12 SMD 1812 TDK TDK C447533K23CZ%?<2AE
13 SMD 0805 Any N.M.
14 SMD 0805 Any
15 SMD 0805 Any N.M.
16 SMD 1206 Any
17 SOD-123 ST BAT46ZFILM
18 SMD 0805 Any RS 692-0935
19 SMD 0805 Any RS 665-9368
20 SMD 0805 Any RS 654-5818
21 Through hole RS 448-376
22 Through hole any RS 408-7871
23 Digi-Key | SC1489-1-ND
24 | Vertical through hole RS 495-8470
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UM1696 WBC power TX evaluation board

Table 6. Bill of material (BOM) part 2 (continued)

Item Package MFR ol\/lr Ezztﬁ;ds;??ﬁ;(:gr Supplier Sourr()jzlrliirgs Adl\(lj(i)t:;):al
code
25 | Vertical through hole RS 495-8470
26 SMD 0603 Panasonic RS 669-4005
27 DPAK ST STD40N2LH5
28 SO-8 ST N.M.
29 SMD 0805 Any
30 SMD 0805 Any
31 SMD 0805 Any
32 SMD 0805 Any
33 SMD 0805 Any
34 SMD 0805 Any
35 SMD 0805 Any N.M.
36 SMD 0805 Any
37 SMD 0805 Any
38 SMD 0805 Any
39 SMD 0805 Any
40 SMD 0805 Any
41 SMD 0805 Any
42 SMD 0805 Any
43 SMD 0805 Any N.M.
44 SMD 1206 Any
45 SMD 0805 Any
46 SMD 1206 Any
47 SMD 0805 Any
48 SMD 0805 Any
49 Through hole Any DKF503B10 RS 198-955
50 SMD 2512 RS 721-6205 N.M.
51 SMD 2512 RS 721-6205
52 RS 495-8470
53 Through hole Tech\r/glggies RS 101-2391
54 SOT-89 ST L78L33ABUTR
55 SO16 ST L6390D
56 SO14 ST TSV914ID
57 TSSOP38 ST STLUX385
‘ﬁ DoclD025532 Rev 1 25/29




WBC power TX evaluation board UM1696
Table 6. Bill of material (BOM) part 2 (continued)
) : Supplier’s -
MFR’s ordering code/ . : Additional
Item Package MFR Orderable part number Supplier ordering Notes
code
58 SMD RS 183-701
59 HC-49 SMD RS 693-8885 N.M.
26129 DoclD025532 Rev 1 Kys
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6 References

. STLUX385A datasheet
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Please Read Carefully:

Information in this document is provided solely in connection with ST products. STMicroelectronics NV and its subsidiaries (“ST”) reserve the
right to make changes, corrections, modifications or improvements, to this document, and the products and services described herein at any
time, without notice.

All ST products are sold pursuant to ST's terms and conditions of sale.

Purchasers are solely responsible for the choice, selection and use of the ST products and services described herein, and ST assumes no
liability whatsoever relating to the choice, selection or use of the ST products and services described herein.

No license, express or implied, by estoppel or otherwise, to any intellectual property rights is granted under this document. If any part of this
document refers to any third party products or services it shall not be deemed a license grant by ST for the use of such third party products
or services, or any intellectual property contained therein or considered as a warranty covering the use in any manner whatsoever of such
third party products or services or any intellectual property contained therein.

UNLESS OTHERWISE SET FORTH IN ST'S TERMS AND CONDITIONS OF SALE ST DISCLAIMS ANY EXPRESS OR IMPLIED
WARRANTY WITH RESPECT TO THE USE AND/OR SALE OF ST PRODUCTS INCLUDING WITHOUT LIMITATION IMPLIED
WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE (AND THEIR EQUIVALENTS UNDER THE LAWS
OF ANY JURISDICTION), OR INFRINGEMENT OF ANY PATENT, COPYRIGHT OR OTHER INTELLECTUAL PROPERTY RIGHT.

ST PRODUCTS ARE NOT DESIGNED OR AUTHORIZED FOR USE IN: (A) SAFETY CRITICAL APPLICATIONS SUCH AS LIFE
SUPPORTING, ACTIVE IMPLANTED DEVICES OR SYSTEMS WITH PRODUCT FUNCTIONAL SAFETY REQUIREMENTS; (B)
AERONAUTIC APPLICATIONS; (C) AUTOMOTIVE APPLICATIONS OR ENVIRONMENTS, AND/OR (D) AEROSPACE APPLICATIONS
OR ENVIRONMENTS. WHERE ST PRODUCTS ARE NOT DESIGNED FOR SUCH USE, THE PURCHASER SHALL USE PRODUCTS AT
PURCHASER’'S SOLE RISK, EVEN IF ST HAS BEEN INFORMED IN WRITING OF SUCH USAGE, UNLESS A PRODUCT IS
EXPRESSLY DESIGNATED BY ST AS BEING INTENDED FOR “AUTOMOTIVE, AUTOMOTIVE SAFETY OR MEDICAL"” INDUSTRY
DOMAINS ACCORDING TO ST PRODUCT DESIGN SPECIFICATIONS. PRODUCTS FORMALLY ESCC, QML OR JAN QUALIFIED ARE
DEEMED SUITABLE FOR USE IN AEROSPACE BY THE CORRESPONDING GOVERNMENTAL AGENCY.

Resale of ST products with provisions different from the statements and/or technical features set forth in this document shall immediately void
any warranty granted by ST for the ST product or service described herein and shall not create or extend in any manner whatsoever, any
liability of ST.

ST and the ST logo are trademarks or registered trademarks of ST in various countries.
Information in this document supersedes and replaces all information previously supplied.
The ST logo is a registered trademark of STMicroelectronics. All other names are the property of their respective owners.

© 2014 STMicroelectronics - All rights reserved
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