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Load Disconnect for the TPS6510x and TPS6514x 
Jeff Falin HPA Portable Power 
 

ABSTRACT 

Many boost converters have an external rectifier diode. The input voltage of the 
TPS6510x and TPS6514x main boost converter is connected to the output voltage when 
the device is disabled. Due to the direct pass from the input to the output, the converter 
has no short-circuit protection.  This application report describes how to use a PNP 
transistor and some passive components to disconnect the boost converter input voltage 
from the output voltage (known as load disconnect) when the device is disabled as well as 
when under short-circuit conditions. 

 
DESCRIPTION 

Figure 1 shows a portion of the schematic for the TPS65100EVM that has been modified to include 
PNP transistor Q(LD), resistor R(LD), and capacitor C(LD), all of which form the load disconnect circuit. 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. TPS65100 with Load Disconnect 
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The SUP is connected before Q(LD), but the feedback network and output capacitor are connected after 
Q(LD).  This allows a regulated output voltage even with the use of the transistor Q(LD). Select Q(LD) to 
have a low saturation voltage (V(SAT)) and high beta (B) in order to prevent degradation of efficiency.  
C(LD) is required to set a defined bias operation point for Q(LD) and should be between 0.1 µF and 1 µF.  
R(LD) should be sized according to the following equation: 

 

 

where B(MIN) is the minimum beta, V(SAT) min is the minimum saturation voltage, V(be) max is the 
maximum base to emitter voltage of Q(LD) and IOUT max is the desired short-circuit current limit. The 
selected IOUT max should be at least higher than the maximum load current in the application to allow 
design margin for load transient.   

Figure 2 shows the output voltage (CH1, set to 10 V), the output current (CH3, set to 100 mA) and the 
input current (CH4) before and after a short-circuit event.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2. TPS65100 Before and After Short Circuit  

Both the TPS6510x and TPS6514x must be reenabled or the input voltage power cycled after a short-
circuit event in order to reset the IC internal-protection circuitry and restart the device. 
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IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, modifications,
enhancements, improvements, and other changes to its products and services at any time and to discontinue
any product or service without notice. Customers should obtain the latest relevant information before placing
orders and should verify that such information is current and complete. All products are sold subject to TI’s terms
and conditions of sale supplied at the time of order acknowledgment.

TI warrants performance of its hardware products to the specifications applicable at the time of sale in
accordance with TI’s standard warranty. Testing and other quality control techniques are used to the extent TI
deems necessary to support this warranty. Except where mandated by government requirements, testing of all
parameters of each product is not necessarily performed.

TI assumes no liability for applications assistance or customer product design. Customers are responsible for
their products and applications using TI components. To minimize the risks associated with customer products
and applications, customers should provide adequate design and operating safeguards.

TI does not warrant or represent that any license, either express or implied, is granted under any TI patent right,
copyright, mask work right, or other TI intellectual property right relating to any combination, machine, or process
in which TI products or services are used. Information published by TI regarding third-party products or services
does not constitute a license from TI to use such products or services or a warranty or endorsement thereof.
Use of such information may require a license from a third party under the patents or other intellectual property
of the third party, or a license from TI under the patents or other intellectual property of TI.

Reproduction of information in TI data books or data sheets is permissible only if reproduction is without
alteration and is accompanied by all associated warranties, conditions, limitations, and notices. Reproduction
of this information with alteration is an unfair and deceptive business practice. TI is not responsible or liable for
such altered documentation.

Resale of TI products or services with statements different from or beyond the parameters  stated by TI for that
product or service voids all express and any implied warranties for the associated TI product or service and
is an unfair and deceptive business practice. TI is not responsible or liable for any such statements.
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