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Introduction

This user manual describes an easy, compact, and economical solution to charging Li-lon
batteries using a USB port and a DC adaptor. In addition, battery capacity monitoring can
be done through the efficient built-in gas gauge system of the STw4102 device.The board
has the following devices:

m STw4102 battery charging device
m USBLCG6-2 ESD protection device
m STM32F103C6 microcontroller

m LD2985BXX30 voltage regulator

Key features:
m The STw4102 is used for charging a battery through a USB or the external DC adaptor
m The STw4102 supports gas gauge applications

m Anonboard STM32 microcontroller is used for enumeration and controlling the STw4102
to comply with USB specifications

m Charging and discharging status is indicated by dual-color LEDs
m Gas gauge: battery capacity status shown in five levels using LEDs in steps of 20 % each
m This can be used as a standalone Li-lon battery charger in various applications

The Li-lon battery charger device can be used in the following applications:

m Standalone chargers: already implemented in the STEVAL-ISB008V1. An explanation is
given in this document

m USB-powered chargers: already implemented in the STEVAL-ISB008V1. An explanation
is given in this document

PDAs

Handheld devices

Cellular phones (GSM, CDMA, WCDMA)
Cordless phones

Digital cameras, USB appliances, blue tooth devices, etc.

Figure 1. STEVAL-ISB008V1, USB Li-lon battery charger
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1.1

1.2

Getting started

Package

The STEVAL-ISB008V1 demonstration board package includes the following items:
® Hardware content:
—  Demonstration board STEVAL-ISB008V1
® Documentation:
—  User manual
—  Schematics, Gerber files, BOM
® Microcontroller firmware:

—  Pre-programmed STM32F103C6T6A device soldered onto the demonstration
board

—  Obiject files are also available for the firmware

Setting up the board

® The USB Li-lon battery charger can be set up as follows:
—  Connect the Li-lon battery pack to the board with appropriate polarity

—  Connect either the adapter or USB cable to the board. If both voltage sources are
connected, then the adapter considers as source for battery charging

—  Check the status of D2 LED. D2 is green during charging of the battery and is red
during discharging
—  Five LEDs show the available capacity of the battery.

Figure 2. STEVAL-ISB008V1, USB Li-lon battery charger parts
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1.3 Hardware layout
The hardware layout of the PCB is shown in Figure 3 which shows all the components
mounted on the board.
Figure 3. Hardware layout details
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1.4 System architecture description
® The application works as a Li-lon battery charger
® The system can be used both in USB mode and also adapter mode
® The system consists of a battery charger section for a Li-lon battery and a
microcontroller section for controlling actions
® LEDs available on the board indicate the status of the charging conditions
® Gas gauge/battery capacity status through Leds in steps of 20 % each
® A JTAG connector is available to program the microcontroller.
6/28 Doc ID 15407 Rev 1 17
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2 System overview
2.1 General description of product architecture
Figure 4. System architecture details
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As described in the block diagram, the STw4102 battery charger, in addition to the STM32
microcontroller, acts as a completely standalone battery charger featuring gas gauge
implementation, which shows the remaining capacity of the battery in an efficient manner
with the help of five LEDs assigned to different capacity levels. The different capacity levels
are mentioned in the user interface section. Similarly, two status LEDs show charging,
discharging, and some faulty conditions.

The firmware programmed on the demonstration board considers the battery capacity as
1200 mAh by default. This “maximum capacity” value is used to find out the percentage of
the available battery capacity which is shown using the 5 LEDs.

The maximum capacity value can be changed by the user using the S1 switch and J7
jumper. This needs to be done when the user connects a battery to the demonstration board
which is different to the 1200 mAH rating. This is further explained in Section 3.2.

The STw4102 supports a 24-bit accumulator. The LSB value corresponds to a charge of
54.5 nAh. Under these conditions the 24-bit accumulator has a capacity of 914 mA. Please
refer to the STw4102 datasheet; Dual source USB Li-lon charger with gas gauge, at
http://www.st.com for details. In addition to this the microcontroller (the host controller for the
STW4102) can implement a software counter to measure the available capacity for higher
capacity batteries.

The demonstration board firmware allows the user to change the maximum capacity up to
2100 mAh in steps of 300 mAh.

The STM32 is used to control and monitor the STw4102 battery charger device. All the
communication between the STw4102 and STM32 is done using the I°C interface.

This board has a USB connector and a connector for the DC adapter. These can be used for
charging the battery connected to the STw4102 device. The board can supply a typical
battery charging current of 400 mA in the case of a USB port, whereas in the case of a DC
adapter the range is extended to 800 mA.

IYI Doc ID 15407 Rev 1 7/28
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3

3.1

Table 1.

Working of board

Operational description

Operation of the battery charger and gas gauge function mainly depends on the STw4102
battery charger device. The STM32 microcontroller is used for charging, and gas gauge
processes. In addition, the microcontroller controls the discharging of the battery when a

load is connected to the load terminals provided on the board.

Special care must be taken in the case of a USB to respect the USB specification. The
STM32 firmware smartly handles different states of charging during enumeration, suspend
mode, and also in resume mode.

Description of firmware actions in USB charging mode

USB state (refer USB power budgetin
to USB power budgeting Microcontroller actions STw4102 device actions
. specification
specifications)
USB section enabled
Attached, USRB device can draw no more Endpoint0 transactions. Sets The STw4102 supports a
powered, default, than 100 mA from V the ‘USB_ICHG’ bits of maximum of 60 mA current in
address states BUS | REG_CHGO to 00b to draw no this mode
more then 100 mA current
USB device can draw up to
500 mA for high-power bus- | USB state machine changed
powered functions or up to to “configured” and sets the The STw4102 supports a
Configured 100 mA for low-power devices ‘USB_ICHG'’ bits of maximum of 500 mA current in
(This rating is put in the REG_CHGO to 10b to draw no this mode
configuration descriptor field | more then 500 mA from Vgyg
“bMaxPower”)
Microcontroller executes USB
suspend interrupt and enters
power saving mode, reducing
power consumption,
all LEDs are OFF,
Suspended USB device can draw <2.5 mA ml‘cgg%or;tcri:g,r ;i?;sotfhe The STw4102 device charging
tf V iy t set t Al
current from Vgyg REG. CHGO to 11b for current set to zero Ampere
charging current to zero
ampere. And disable the
battery monitoring. Put the
gas gauge in standby mode by
setting the STDBY pin as high
Table 2. Different states of device shown through LED D2 status
Charge _— D2
condition Description (Green) D2 (Red)
Charge in When the device is in trickle charge or fast-charge status | Toggling Off
progress
Charge done End of charge pin goes low or charge is 100 % On Off
8/28 Doc ID 15407 Rev 1 17
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Table 2. Different states of device shown through LED D2 status (continued)
Charge o D2
condition Description (Green) D2 (Red)

Discharging When load is connected to board and charging is disabled Off Toggling

When battery voltage is less than critical battery voltage or

Battery low Rcap < 15 % Off On
Battery absent When the battery pack is removed Off On
3.2 Initial settings for new battery

To give flexibility to the user to connect any Li-lon battery to the demonstration board,
firmware provides an option to the user to program the battery capacity in the demonstration
board using a jumper switch and LEDs. If the user wants to program the maximum battery
capacity, use the following steps:

Figure 5. Initial setting for new battery before power-on

Switch

Fit the jumper

LED’s

AMO03440v1

® Setthe J7 jumper between pin 1 and 2 before power-on, as shown in Figure 5
Connect either the adapter or the USB cable to power-on the board

® Using the SW1, set the capacity of the battery. Pressing the switch once increases the
battery capacity in multiples of 300 mAh up to a maximum of 2100 mAH. The five levels
of LEDs are used to indicate the capacity of the battery

® When the user first presses SW1 the D4 LED lights up, indicating 300 mAh. Press
again to set 600 mAh. The LED lights up according to BCD format. The user must
press the switch repeatedly to increase the capacity. The maximum allowed is 2100
mAH

® If the user exceeds the limit, the D2 LED is red, indicating the maximum capacity the
user can enter as 2100 mAh. If the user wants to enter less capacity, the board should
be restarted and the correct capacity of the battery entered

® Once the capacity is entered by pressing the switch, again set the jumper between pin
2 and 3, as shown in Figure 5, without powering off the demonstration board

® When a battery capacity is programmed to the board the value is stored in the internal
flash of the microcontroller by EEPROM emulation

Now the 5 LEDs show the available capacity of the battery according to the programmed
capacity of the battery. Once the battery capacity is programmed, it is not necessary to
reconfigure again

IYI Doc ID 15407 Rev 1 9/28
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Table 3. J7 jumper setting
Jumper Description
1-2 Set for normal operation once the capacity is entered
2-3 Enter the battery capacity
Open Not allowed
Figure 6. Setting of jumpers after power-on

Fit the jumper

AMO03441v1

Battery charging and discharging in the case of the STw4102

The board supports the onboard J4 jumper to select the charging and discharging mode of
battery. By default the board supports charging mode.

Table 4. J4 jumper setting
Jumper Description
1-2 Set the jumper for discharging mode
2-3 Set the jumper for charging mode
Open Charging mode, by default

Doc ID 15407 Rev 1
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Figure 7. Battery charging using the STw4102

Charging mode
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The board is programmed to support a charging voltage of 4.2 V. When the battery voltage
approaches the programmable charge voltage (4.20 V), the charger enters into a constant
voltage charging mode and the charging current decreases. When the current level reaches
the end-of-charge level the battery is almost fully charged, and the charger enters
maintenance mode.

The gas gauge system monitors the battery charging and discharging. The demonstration
board has 5 LEDs which are used to show the present status of the battery charge with
respect to the mAH rating of the battery which was programmed by the user. as shown in
Table 5.

To discharge the battery connect the jumper between pin 1 and 2 of J4. Connect the load to
the J6 connector, as shown in Figure 7.

Table 5. Battery capacity shown through level-LEDs D4 to D8

LEDs Charging Discharging
Status Rcap % Status Rcap %
D7 ON 100 % OFF <80 %
D8 ON >80 % OFF <60 %
D6 ON >60 % OFF <40 %
D5 ON >40 % OFF <20 %
D4 ON >20 % OFF <10 %

In the case of charging when the Rcap % exceeds any level (as defined in Table 5), the
corresponding LEDs turn on and the other LEDs (above that level) keep on toggling. For
discharging when capacity drops to a certain level the corresponding LED turns off and the
other LEDs (below that level) keeps on toggling.

Doc ID 15407 Rev 1 11/28
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Figure 8. Discharging the battery

Fit the jumpers

J6 connector
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Connect the load to the load terminals of the board, referring to Table 6. There is a MOSFET
which acts as a switch between load and battery. When the J4 jumper fits on pin 1 and 2 of
J4 the MOSFET is turned on by the microcontroller by reading the state of the jumper. The
battery starts to supply power to the load. When the battery voltage falls below the
programmed critical voltage, the discharging is stopped by the microcontroller. In the
demonstration board critical battery voltage is programmed to 3.1 V. When the battery
voltage falls below this voltage LED D2 turns on in red.

Table 6. J6 pin description

Pin number Jumper Description
1 B+ Battery positive terminal
2 B- Battery negative terminal
3 Load+ Load positive terminal
4 Gnd Ground

Doc ID 15407 Rev 1 KYI
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4.1

Hardware design description

The hardware block diagram is shown in Figure 9.

Figure 9. System block diagram
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Microcontroller (STM32)

The STM32 microcontroller is a 32-bit MCU based on the popular ARM 32-bit Cortex™-M3
CPU, running at 72 MHz with a performance of 90 DMIPS with 1.25 DMIPS/MHz. The
microcontroller has single-cycle multiplication and hardware division. The device supports
low-power modes like sleep, stop, and also standby. The microcontroller has up to 9
communication interfaces which include two I°Cs (400 kHz), three USARTS (4.5 Mbps), two
SPIs (18 MHz), CAN 2.0B Active interface, and USB 2.0 (12 Mbps) full-speed interface. For
more details refer to the STM32 datasheet; 32-bit ARM Cortex MCU, and reference manual
at http://www.st.com.

For this application a minimum of one I2C to interface with the STw4102 is needed, USB to
support the USB-based charger and some general purpose 10s for user interface. The part
numbers used to develop this application are shown in Table 7.

Table 7. Microcontroller details
Feature Description
Sales type STM32F103C6T6A
Package LQFP-48 (7 x 7) mm
Flash - Kbytes 32
SRAM - Kbytes 10
Operating voltage 20to 36V
Doc ID 15407 Rev 1 13/28
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4.2

4.3

4.4

14/28

Battery charger (STw4102)

The STw4102 is a standalone constant-current, constant-voltage (CCCV) linear charger
dedicated to Li-lon batteries. The device has a dual-charging capability which uses the main
input adaptor (wall or car adapter) or a USB cable. The STw4102 contains an accurate gas
gauge based on a 13-bit AD converter and battery voltage monitor with a 7- to 12-bit AD
converter. For more details refer to the STw4102 datasheet; Dual USB/wall adapter Li-ion
battery charger with gas gauge, at http://www.st.com.

Table 8. STw4102 details

Feature Description

Order code STw4102I1QT
Package QFN24

Operating voltage VUSB 4251055V

Operating voltage VMAIN 4251016V

ESD protection device

USBLC6-2P6 is a monolithic application specific device, dedicated to ESD protection of high
speed interfaces, such as USB 2.0, Ethernet links and video lines. For more details please
refer to the USBLC6-2P6 datasheet; Very low capacitance ESD protection, at
http://www.st.com.

Table 9. USBLC6 details

Feature Description
Order code USBLC6-2P6
Package SOT23-6L

Voltage regulator

The LD2985A/Bxx is a 150 mA fixed-output voltage regulator. The ultra-low drop voltage
and the low quiescent current make them particularly suitable for low noise, low-power
applications, and in battery powered systems. For more details please refer to the
LD2985A/Bxx datasheet; Very low drop and low noise voltage regulator low ESR capacitor
compatible with inhibit function, at http://www.st.com.

The STw4102 device needs 3 V input for one of the input pins for proper operation. As the
STM32 device supports a voltage range from 2.6 to 5V, 3 V was chosen for the design.

Table 10. Voltage regulator

Feature Description
Sales type LD2985BM30R
Package SOT23-5L

Doc ID 15407 Rev 1 KYI
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4.5

Power MOSFET

The MOSFET is used to connect the load to battery. During the discharging process the
microcontroller turns on the MOSFET so as to consume power from the battery. For more
details please refer to the STT3PF30L datasheet; P-Channel 30V 0.14 2 - 3A SOT23-6L

STripFET™ |l Power MOSFET, at http://www.st.com.

Table 11. MOSFET

Feature Description
Sales type STT5PF20V
Package SOT23-6L

Doc ID 15407 Rev 1
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Firmware architecture description

Figure 10. Firmware flow chart
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6.1

Connectors and jumpers

JTAG connector

Figure 11. JTAG connector
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AMO03447v1
Table 12. JTAG pin description
Pin number Description Pin number Description
1 3.3V power 2 3.3 V power
3 TRST 4 GND
5 TDI 6 GND
7 TMS 8 GND
9 TCK 10 GND
11 RTCK 12 GND
13 TDO 14 GND
15 nSRST 16 GND
17 DBGRQ 18 GND
19 DBGACK 20 GND

The JTAG connector is available onboard for re-programming the microcontroller and

debugging.

Doc ID 15407 Rev 1
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6.2

6.3
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USB connector

The standard USB mini-B type (5-pin) connector is used. An additional 4 connections (pins
6-9 in the schematics) are connected to the body of the connector. Confirm that these pins
(shell/shield) are connected to the ground through an RC circuit. The maximum current
drawn by the board from the USB host/hub is less than 500 mA in any condition, to respect
the USB specifications.

Figure 12. Mini-B USB connector

AMO03448v1

Table 13. USB connector pin description

Pin number Description Pin number Description
1 atpply from USB bus ° SHIELD
2 DM: USB D- signal 7 SHIELD
3 DP: USB D+ signal 8 SHIELD
4 - 9 SHIELD
5 GND: ground signal

Power supply connector

The adaptor connector is available for connecting an external voltage source. An adaptor of
5V DC can be used.

Figure 13. Power supply connector
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AMO03449v1
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Hardware schematic

Figure 14, 15 and 16 shows the schematic diagrams for the board.

Figure 14. Microcontroller section schematic
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Figure 15. STw4102 battery charger, MOSFET_STT5PF20V, wall adaptor and anti tamper circuit
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Figure 16. Boot jumpers, JTAG connector, power supply and USB schematics
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7.1 Bill of materials
Table 14. BOM
Manufacturer’s .
ordering code / Supplier
Category Ref. des. Comp. descr. Package Manufacturer Supplier ordering
orderable part number code
or equivalent
U1 Voltage regulator IC SOT23-5L STMicroelectronics LD2985BM30R
LD2985BM30R
ESD protection device . .
u2 USBLC6-2P6 SOT23-6L STMicroelectronics USBLC6-2P6
Dual USB/wall adapter
uUs Li-ion battery charger QFN24 STMicroelectronics STW4102IQT
with gas gauge STw4102
ST devices Microcontroller STM32
U4 Family, ARM-based 32- LQFP48 STMicroelectronics STM32F103C6T6A
bit MCU
u7 P-Channel, power SOT23-6L STMicroelectronics STT5PF20V
MOSFET STT5PF20V
Low-drop power
D1,D3 Schottky rectifier SMA STMicroelectronics STPS1L30U
STPS1L30U
Crystal and Y1 Quartz crystal 8 MHz | 1 1-32 MM x4.35 Jauch Q 8.0-SS4-30-30/30
oscillator mm, SS4
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Table 14. BOM (continued)
Manufacturer’s .
ordering code / Supplier
Category Ref. des. Comp. descr. Package Manufacturer Supplier ordering
orderable part number code
or equivalent
Box Header,
J1 JTAG connector Straight 20way, MULTICOMP MC9A12-2034 Farnell | Part# 1099258
2x10pin, 2.54 mm
X 2.54 mm pitch
J2 Mini USB connector | MD USB Mini-B KYCON KMBX-SMT-5S-S-30TR 1
type connector
Jumper 3 pin,
J3,J4,J7 3-pin jumper 1x3way, 2.54 mm SAMTEC TSW-103-23-G-S
pitch
Connectors - -
and jumpers 2t;|p|nkterm|nal SHOENIX
. ock, screw
J5 Terminal block termination CONTACT Part# 1711725 Farnell Part# 3041165
5.08 mm pitch
Header 4 pin,
Rechargeable battery 1x4way, right
J6 Any
connector angle, 2.54 mm
pitch
Jg Power jack 2.5 mm | Socket, DC power, | - CLIFF electronic DC10B Farnell Part# 224960
2.5 mm components
D4’D?:’)E8)6’D7’ SMD1206 OSRAM LGN971 Farnell Part# 1226371 5
LEDs
D2 Dual color LED, common Through hole Any
anode
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Table 14. BOM (continued)
Manufacturer’s .
ordering code / Supplier
Category Ref. des. Comp. descr. Package Manufacturer Supplier ordering
orderable part number code
or equivalent
C6,C7 15 pF SMDO0805 Any
C9,C12 20 pF SMDO0805 Any
C3,C8 4.7 nF SMD0805 Any
C1 10 nF SMDO0805 Any
C4,C5,C10,
Capacitors C11,C14,
P C15,C16,C17, 100 nF SMD0805 Any
C18,C19,C20,
Cc23
4.7 yF0V EIA 3216-18/
c2 tantalum/electrolytic size A Any
EIA 3528-21/
C13 18 uF size B Any
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Table 14. BOM (continued)
Manufacturer’s .
ordering code / Supplier
Category Ref. des. Comp. descr. Package Manufacturer Supplier ordering
orderable part number code
or equivalent
R1,R2,R3,R4,
R6,R9,R13,
R14,R15,R16,
R17.R20.R22. 10 kQ SMDO0805 Any
R34,R36,R37,
R38
R5,R7 0 SMDO0805 Any
R8,R10 220 SMDO0805 Any
R11,R18 1 kQ SMDO0805 Any
) R12 1.5 kQ SMDO0805 Any
Resistors
RESISTOR, METAL o
’ - P #
R19 STRIP, 0.03Q 1% SMD0805 wsL 0805E§3 T%EB | Famell 11;;;35
0.125W
R21 15 kQ SMDO0805 Any
R23,R24 4.7 kQ SMD0805 Any
R25,R29,R30,
R31.R32,R33 470 Q SMDO0805 Any
R28 500 Q SMDO0805 Any
PTC 500 mA rating SMDO0805 Any
(6 mm X 6 mm)
Misc SwWi1 Pushbutton switch pushbutton, Tyco Electronics FSM2JH Farnell Part# 1555981
through hole
Note: PTC not mounted onboard, replaced by a short

The term “equivalent” has been used where the exact part number from the mentioned vendor may not have been used.

JewWayY9s asempieH

890NN



References

UMO0678

8

26/28

References

1.
2.

STw4102 datasheet
STM32 datasheet; 32-bit ARM Cortex MCU

Doc ID 15407 Rev 1




UMO0678

Revision history

9

Revision history

Table 15. Document revision history

Date

Revision

Changes

27-Jul-2010

1

Initial release.

Doc ID 15407 Rev 1

27/28




UMO0678

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.

UNLESS EXPRESSLY APPROVED IN WRITING BY AN AUTHORIZED ST REPRESENTATIVE, ST PRODUCTS ARE NOT
RECOMMENDED, AUTHORIZED OR WARRANTED FOR USE IN MILITARY, AIR CRAFT, SPACE, LIFE SAVING, OR LIFE SUSTAINING
APPLICATIONS, NOR IN PRODUCTS OR SYSTEMS WHERE FAILURE OR MALFUNCTION MAY RESULT IN PERSONAL INJURY,
DEATH, OR SEVERE PROPERTY OR ENVIRONMENTAL DAMAGE. ST PRODUCTS WHICH ARE NOT SPECIFIED AS "AUTOMOTIVE
GRADE" MAY ONLY BE USED IN AUTOMOTIVE APPLICATIONS AT USER’S OWN RISK.

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.
© 2010 STMicroelectronics - All rights reserved
STMicroelectronics group of companies

Australia - Belgium - Brazil - Canada - China - Czech Republic - Finland - France - Germany - Hong Kong - India - Israel - Italy - Japan -
Malaysia - Malta - Morocco - Philippines - Singapore - Spain - Sweden - Switzerland - United Kingdom - United States of America

www.st.com

28/28 Doc ID 15407 Rev 1 KYI




	Figure 1. STEVAL-ISB008V1, USB Li-Ion battery charger
	1 Getting started
	1.1 Package
	1.2 Setting up the board
	Figure 2. STEVAL-ISB008V1, USB Li-Ion battery charger parts

	1.3 Hardware layout
	Figure 3. Hardware layout details

	1.4 System architecture description

	2 System overview
	2.1 General description of product architecture
	Figure 4. System architecture details


	3 Working of board
	3.1 Operational description
	Table 1. Description of firmware actions in USB charging mode
	Table 2. Different states of device shown through LED D2 status

	3.2 Initial settings for new battery
	Figure 5. Initial setting for new battery before power-on
	Table 3. J7 jumper setting
	Figure 6. Setting of jumpers after power-on

	3.3 Battery charging and discharging in the case of the STw4102
	Table 4. J4 jumper setting
	Figure 7. Battery charging using the STw4102
	Table 5. Battery capacity shown through level-LEDs D4 to D8
	Figure 8. Discharging the battery
	Table 6. J6 pin description


	4 Hardware design description
	Figure 9. System block diagram
	4.1 Microcontroller (STM32)
	Table 7. Microcontroller details

	4.2 Battery charger (STw4102)
	Table 8. STw4102 details

	4.3 ESD protection device
	Table 9. USBLC6 details

	4.4 Voltage regulator
	Table 10. Voltage regulator

	4.5 Power MOSFET
	Table 11. MOSFET


	5 Firmware architecture description
	Figure 10. Firmware flow chart

	6 Connectors and jumpers
	6.1 JTAG connector
	Figure 11. JTAG connector
	Table 12. JTAG pin description

	6.2 USB connector
	Figure 12. Mini-B USB connector
	Table 13. USB connector pin description

	6.3 Power supply connector
	Figure 13. Power supply connector


	7 Hardware schematic
	Figure 14. Microcontroller section schematic
	Figure 15. STw4102 battery charger, MOSFET_STT5PF20V, wall adaptor and anti tamper circuit schematics
	Figure 16. Boot jumpers, JTAG connector, power supply and USB schematics
	7.1 Bill of materials
	Table 14. BOM


	8 References
	9 Revision history
	Table 15. Document revision history



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


