‘ ’ life.augmented

STEVAL-ISB038V1

1 W wearable wireless power system based on STWBC-WA and

STWLCO04

Features
Wearable KIT characteristics:

11 mm coil on Receiver

20 mm coil on Transmitter

1 Watt delivered on Receiver side
USB 5 V input

Foreign Object Detection (FOD)
optional

Graphical interface for monitoring
behavior

Total reference design

RoHS compliant

STWBC-WA Wireless power transmitter:

Cost effective Half Bridge topology with
integrated drivers

Optional Full Bridge configuration for 3
W applications

Active presence detector

2-layer PCB to facilitate design
Turnkey solution or customizable via
APls

Parametric customization via Graphical
interface

STWLCO04 wireless power receiver:

November 2016

Output voltage: 5 V regulated voltage

Data brief

— Integrated high efficiency synchronous
rectifier

—  Li-lon/Li-Pol charger functionality

—  4-layer PCB to facilitate design

Description

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.
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Continued description STEVAL-ISB038V1
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Continued description

The STWLCO04 receiver can deliver the output power in the following modes:

1. as a power supply with configured output voltage
2. as a CC/CV battery charger with configurable charging current and voltage.

The full kit includes the STWBC-WA demo board; the STWLC04 demo board; the graphical
interface to monitor the transmitter behavior; schematics, layout files and bill of materials.

Tools for the STEVAL-ISB038V1 are available on www.st.com for users to access runtime
information such as delivered power and protocol status, and to adjust certain parameters.
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Transmitter schematic diagrams

Figure 1: STEVAL-ISB038V1T transmitter control stage

Transmitter schematic diagrams
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Transmitter schematic diagrams STEVAL-ISB038V1
Figure 2: STEVAL-ISB038V1T transmitter power stage
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Transmitter schematic diagrams

Figure 3: STEVAL-ISB038V1T USB to UART dongle
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STEVAL-ISB038V1

Receiver schematic diagrams

Receiver schematic diagrams

board
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STEVAL-ISB038V1R rece

Figure 4
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Receiver schematic diagrams

STEVAL-ISB038V1R USB-I’C dongle

STEVAL-ISB038V1

Figure 5

Q
[}
o
= aAND
o
< H 040
o
I anNo - aNo - anNo OQIANF—{ aND  » aNo  ano 1SS Z2ul
o xa =
o uol uol uol OIaMS : o 1
010 69 80 MTOMS ooo A uob_L wi oav Zg | 4LNo
1SuN O [ L1 040
NOO dsn [
OdIA eND &0 ane ¢SS 0z4
Y] T 040
e aNo @« N & 91n0
S al s 61
dassn oy ;g m 040
20A
ano Nagsn T 040
O0A NOO gsn o) 1 Sino
avdx3a 1ALr/GYd | 1eX eNO oLy
HTOMSOLIPLY [ go—mmme 040
VSSA OlAMSISWLI/ELYd |7 —5 a0
i — ¢hvd ,vw QOH_H_AM@M / JepesH oS b
€ SSA Lvd |1 Ze—SEE2 040
9 | z7ssA olvd [+&& Nassn L -
9z | o 2z 71N0 1d9D Z [anke)
L"SSA 6vd [+ z
8l 1z 91N0
8vd |+ e 040
~{ 18d Ivd |19 a3 SINO .
vas ¢ 7L ISON WM 7100 ISON oy
Tos e | 28d ovd | 'eT oSN cmno | ¢
—aa>—==>| ¢ad Svd [o% 9 040
88N &~ IsuiNrrrad vd |1Ch MOS OdO 21no L 1
ano ano ano €| Sairead evd |+b ano ano 11NO 108 64 €1no
Ww 0L __INI _id® IND
-4 LLoOg/Zad ovd |re—=— 040
— L I8 vd |48 oav 55
AS9/4noL L uoL 2SS oL : 8 uool o
e oolﬁ ~lss o 08d dMIM-OYd (97X molﬁ oL o
< [ I
RS 5 vaaa E.rwwm TS vas zZ1Ino
oain 4UzZ'Z oMo c=aan Ge
e ! { zZaana 1N0_9s0/Lad 5K d3s010
12 — - € EIN
| e b Ao NI"0S0/00d | X aNe Fwnz ATe
oain oaiA
81€01d4CENLS o ano aNo  ano ano
zn ]
0xol ane ano
POHNY. L USBIONY pajunop oN 9
za3al Lazl
095 09 A€9/4n0L L ugol uooL —L_Ag'9/4noL
2 1y 3% mo% z No% 5%
T *—— LNOA™ NIA [ 2l
oaiA oaiA folep/\ d16zsziial 20A
n

7/9

DoclD029584 Rev 3




Revision history

STEVAL-ISB038V1
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Revision history

Table 1: Document revision history

Date Version Changes
03-Aug-2016 1 Initial release.
05-Aug-2016 2 Updated board photo on the cover page.
21-Nov-2016 3 Updated board photo on the cover page.
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STEVAL-ISB038V1

IMPORTANT NOTICE - PLEASE READ CAREFULLY

STMicroelectronics NV and its subsidiaries (‘ST”) reserve the right to make changes, corrections, enhancements, modifications, and
improvements to ST products and/or to this document at any time without notice. Purchasers should obtain the latest relevant information on ST
products before placing orders. ST products are sold pursuant to ST's terms and conditions of sale in place at the time of order
acknowledgement.

Purchasers are solely responsible for the choice, selection, and use of ST products and ST assumes no liability for application assistance or the
design of Purchasers’ products.

No license, express or implied, to any intellectual property right is granted by ST herein.

Resale of ST products with provisions different from the information set forth herein shall void any warranty granted by ST for such product.

ST and the ST logo are trademarks of ST. All other product or service names are the property of their respective owners.

Information in this document supersedes and replaces information previously supplied in any prior versions of this document.

© 2016 STMicroelectronics — All rights reserved
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