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Design note

DESIGNS Smart dual-port USB charger with STCC2540
from EguSr
Designs from our labs describe tested circuit designs from ST labs which provide optimized solutions By Ondrej Plachy

for specific applications. For more information or support, visit www.st.com

Main components

STCC2540 USB charging controller with integrated power switch

Specification

As the USB became probably the most popular data and charging interface, a number of
USB charged devices is still increasing. Thus it is a good solution to manufacture dual-port
chargers, capable of simultaneous charging of two devices.

The problem could be the management of charging current. Maximum charging current of
“small” devices like smartphones is usually around 1 Amp, while for “big” devices such as
tablets it is as much as 2.1 or 2.4 Amps. For two ports it would mean that the charger must
be capable to deliver 4.2 — 4.8 Amps of current (21 — 24 Watts of power). On the other
side, available space is usually limited and the same is valid for cooling, so it is hot easy to
develop a charger capable to simultaneously charge two tablets.

Most powerful currently available USB chargers are usually capable of delivering 2.1 to 2.4
Amps. This is already enough for charging of one tablet or two smartphones. If this kind of
charger is equipped with two USB ports and intelligent control managing the charging
current distribution (ensuring that the total charging current does not exceed the total
current budget) and providing emulation of most popular charging profiles, we get a really
universal and cost effective dual-port solution.

This design note is focused on the intelligent control and charging profiles emulation part of
the charger, not on the power supply part.

The functionality is following:

¢ Initially, when no device is attached, both ports provide identical 2.2 Amps
capability, so any smartphone or tablet can be plugged in any port.

e Once the 1* device is attached e.g. to Port 1 and the charging is established, the
capability of the (free) Port 2 is reduced from 2.2 Amps to 1.1 Amps (and vice
versa).

e Ifthe 2™ device is attached to the Port 2 and the charging is established, the
capability of the (already occupied) Port 1 is also reduced from 2.2 Amps to 1.1
Amps. If the device plugged in Port 1 was charging at higher current than 1.1 Amps
(e.g. a tablet), fault flag is asserted (and vice versa).

This simple mechanism ensures that the total current budget of 2.2 Amps is never
exceeded.
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Possible charging combinations are following:

Port 1 Port 2 Total current (max.)
(nothing) (nothing) 0A

“Small” device e.g. smartphone | (nothing) 11A

(nothing) “Small” device e.g. smartphone | 1.1 A

“Small” device e.g. smartphone | “Small” device e.g. smartphone | 2.2 A

“Big” device e.g. tablet (nothing) 22A

(nothing) “Big” device e.g. tablet 22A

Other combinations assert fault flag because they would exceed the total budget.

This smart dual-port USB charger is based on the STCC2540 devices, relying on its
features:

e Emulation of most popular charging standards (BC1.2, YD/T 1591-2009, Apple
divider mode, BlackBerry mode, Korean tablets mode and legacy mode)

e Current limit programmable by external resistor
e /CHARGING output asserted when the charging current is above 20 mA

e /FAULT output asserted (besides other) when the current limit or thermal shutdown
is reached.

Each port is controlled by one STCC2540 device. Both STCC2540 devices U1, U2 are set
to the DCP Auto mode (CTLx=001) and permanently enabled.

The basic current limit of each device is set by the resistor R2, R4 to 1.1 A. If the MOSFET
Q1 or Q2 is turned on, additional programming resistor R1 or R3 is connected in parallel,
increasing the current limit to 2.2 A.

MOSFET Q1, controlling the charging current of U1, is controlled by the /CHARGING
output of U2 and vice versa. This ensures the above specified functionality.

The /FAULT outputs of U1 and U2 are connected in parallel and can be used e.g. for
controlling the power supply, for driving a red LED signalizing fault etc.
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Component description and general recommendation

August 2013

Any small N-channel MOSFET can be used as Q1, Q2.

Capacitors C1 — C4 are the decoupling capacitors required by STCC2540 and should be
located as close as possible to U1, U2.

Capacitors C5, C6 are requested by the USB specification and may be located as close as
possible to USB ports J1, J2.

If the power path between the 5 V power supply and U1, U2 IN pin is shorter than 15 cm
and if there is a properly rated smoothing capacitor on the 5V power supply output (both is
usually valid), the decoupling capacitor C7 is not necessary and can be omitted.
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Figure 1. Circuit diagram
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Support material

Documentation

Datasheet STCC2540, USB charging controller with integrated power switch

Design note DN0016, Dual current limit with STCC2540 / STCC5011 / STCC5021

Revision history

Date

Version

Changes

22-Aug-2013

Initial release
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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 anytime, 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 AUTHORIZED FOR USE IN WEAPONS. NOR ARE ST PRODUCTS 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.
© 2013 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
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