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DN0016 
 Design note 

 

Dual current limit with STCC2540 / STCC5011 / 
STCC5021 

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

By Ondřej Plachý 

 

Main components 

STCC2540 USB charging controller with integrated power switch 

STCC5011, 
STCC5021 

USB charging controller with integrated power switch and 
attach detector 

Specification 

The STCC2540, STCC5011 and STCC5021 are providing the charging capabilities based 

on the CTLx pin configuration. The CTL1 and CTL2 pins are typically driven by the Intel 

chipset SLP_S3# and SLP_S4# signals while the CTL3 pin typically toggles on/off the 

charging capabilities based on the battery state or BIOS/user setting. If CTL3 is driven low, 

the USB port is a standard USB port without battery charging support. If CTL3 is driven 

high, the charging capability is enabled. 

This feature does not change the device output current limit; this relies on the fact the 

portable devices are properly handling charging negotiation. In order to increase the 

platform safety, it is possible to change the output current limit by adding only a few 

components.  

Circuit description 

The STCC2540 / 5011 / 5021 devices primarily offer one current limit set by external 

resistor RILIM connected between the ILIM and GND pins (Figure 1a). This is sufficient for 

90% of applications.  

✎ The current limit can be calculated using the formula ILIM = 48000 / RILIM [mA, kΩ]. 

However in some cases it is fine to have the possibility to select the current limit based on 

operating mode (standard USB port allows lower current limit than charging USB port), 

power supply capability (AC network / battery) or battery charge level. 

The solution is simple: The current limit can be set to a higher level by a second resistor 

RILIM2, connected in parallel to an existing RILIM through any small N-channel MOSFET 

(Figure 1b). 
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 If the MOSFET is turned off, only the RILIM resistor is setting the current limit (e.g. 
580 mA for 82 kΩ). 

 If the MOSFET is turned on, the current limit is set by the parallel combination of RILIM 
and RILIM2 (e.g. 2360 mA for a parallel combination of 27 kΩ and 82 kΩ). Apparently the 
resulting current limit for MOSFET turned on is always higher than the current limit for 
MOSFET turned off. 

Furthermore, if the controller output is of open-drain type without any pull-up, it can directly 

switch on/off the additional resistor (Figure 1c). In this case, extreme care should be taken 

to make all connections to ILIM and GND pins of STCC device as short as possible to 

avoid any noise which could affect the current limit precision. Excessive parasitic 

capacitance could also influence the stability of the current limit feedback loop. 

Figure 1. Circuit diagram  
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Current limit control recommendation 

The current limit should never be changed in SDP or CDP mode when USB device is 

attached. This could lead to data corruption in the case that insufficient current limit is 

selected and the STCC device enters the constant-current mode resulting into VBUS 

voltage falling below the valid range.  

In order to provide data integrity over the USB connection, the capability change should 

occur only when the system is in the suspend mode. 

From application point of view, the embedded controller should take care of the following 

conditions: 

 we should not reduce the current limit in the S0 state (data transfer enabled, 

CTL1 = 1) (CTL1 is usually connected to the Intel chipset SLP_S3# signal)  

 In S3, S4, S5 state (CTL1=0) we can toggle Vbus and change the current limit if 

no charging detected - CHARGING = 1. 

Revision history 

Date Version Changes 

06-Jun-2013 1 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.  
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