DNOO015
’I Design note

DESIGNS
from our

LABS

STCC5011 / STCC5021 / STCC2540 PCB layout
recommendation

Designs from our labs describe tested circuit designs from ST labs which provide optimized solutions By Ondfej Plachy
for specific applications. For more information or support, visit www.st.com

Main components

STCC5011, USB charging controller with integrated power switch and
STCC5021 attach detector
STCC2540 USB charging controller with integrated power switch

Specification

This design note helps to design properly the PCB layout for STCC5011 / STCC5021 /
STCC2540 (STCCxxxx in later text) to ensure its high performance, trouble-free operation.

Thermal consideration

The STCCxxxx is a power device generating excessive heat. This heat must be properly
conducted from the device thermal pad to innner PCB groundplane using a matrix of vias.
The Rds(on) rises with temperature, so proper heat spreading increases not only the safety
level but also the system performance.

For recommendation see JEDEC JESD 51-5 and 51-7.

PCB tracks

Power path

In many operation modes, high current flows through the IN and OUT terminals. So the
PCB tracks to IN and OUT pads must be rated to a current up to 3 A without generating
excessive heat. Also the resistance of these tracks should be as low as possible to benefit
from STCCxxxx low Rds(on).

Taking in accout the excessive heat only, minimum track width (for AT = 10°C) may be 2
mm for 18 ym Cu foil, 1 mm for 35 ym and 0,5 mm for 70 um. Each centimeter of above
defined track adds approximately 5 mQ to total resistance so using as wide tracks as
possible is highly recommended.

The impact of IN track resistance could be elliminated by connecting the power supply
feedback loop as close to IN pin as possible. For minimizing the OUT track resistance the
best solution is to place the STCCxxxx close to the corresponding USB port.
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USB 2.0 High-speed data line

The USB 2.0 high-speed differential line between USB transceiver and STCCxxxx
DP_OUT, DM_OUT and between STCC50x1 DP_IN, DM_IN and USB connector D+, D-
pins should be as straight and short as possible. It is not recommended to use vias on this
line. The track width and spacing must be designed so that differential impedance must be
90 Q + 10% and single-eneded impedance 45 Q + 10%.

ILIM connection

To reach maximum precision of STCCxxxx current limiter, the connection to current limiter
programming resistor R, should be as short as possible. The current flowing through the
Rum is very small, so any coupling from other tracks can influence it. It is recommended to
avoid high current or high speed lines to be placed close to the ILIM connection and
resistor. The capacitance of conenction to ILIM track should be as low as possible to avoid
compromising the current limiter feedback loop stability.

Other tracks

No special requirements are set for other STCCxxxx connections.

Decoupling components

Input decoupling capacitors

For proper functionality of STCCxxxx device, the supply decoupling capacitors C1
(STCC50x1 only), C2 on Vdd and IN terminals are necessary (see Figure 1).

The input decoupling capacitors should be located as close to the STCCxxxx device as
possible, connected with short, low-impedance tracks to Vdd, IN and GND.

Output capacitors

The capacitors connected to STCCxxxx OUT terminal, C3 and C4 (see Figure 1), are not
necessary for stable STCCxxxx operation but are recommended to improve the ESD
performance and to cover inrush current transients generated on attach and detach of
peripheral devices, as requested by the USB specification.

The output capacitors (especially C4) should be located as close as possible to USB
connector, connected with short, low-impedance tracks to OUT and GND.

Recommended types and values

It is highly recommended to use low-impedance ceramic capacitors for decoupling (C1 to
C3). The capacitance should be 0.1 yF or more. Recommended value is 1 pF. Higher
value improves supply decoupling, transients surpression and ESD performance.

The output capacitor C4 should be low-ESR electrolytic type with capacitance in range of
100 pF to 330 yF. Recommended value is 150 yF. Too low capacitance leads to higher

voltage droop caused by peripheral device inrush current, too high capacitance may cause
malfunction of the attach detector.
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Figure 1. Circuit diagram example
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& Note: Drawing not to scale. Provided for illustration of component placement only.
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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.

UNLESS EXPRESSLY APPROVED IN WRITING BY TWO AUTHORIZED ST REPRESENTATIVES, 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 "AUTOMOTIVEGRADE" 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.
© 2013 STMicroelectronics - All rights reserved
STMicroelectronics group of companies
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States of America
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