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ABSTRACT
If the input voltage to a TPS249X controlled system is reversed, The TPS249X will be
destroyed and the load will be exposed to the reverse voltage. This app note proposes
a solution for both. A schematic is shown and design consideration noted for each pin.

The standard circuit for the TPS249X is shown in Figure 1. If the input voltage polarity is reversed 28 V to
GND, the TPS249X is destroyed and there is a reverse voltage path to the load through the body diode of
Q1.

Figure 1. Standard Circuit for TPS249X
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2 Solution

3 Design Considerations

Solution www.ti.com

The solution shown in Figure 2 is the addition of D1 and Q2. D1 is a low current diode added to prevent
reverse voltage input to the TPS249X.

A back-to-back configuration of the FETs is formed when adding Q2. This removes the effects of the FET
body diode so that no current flows when the FETs are off.

Notice that pin 7 no longer connects to VOUT but to the FET sources. The OUT pin is used internal to
TPS249X to monitor the source voltage and keep the gate voltage at safe levels for the FET. Shown in
Figure 2, modification to the standard TPS249X circuit prevents damage when the input voltage is
reversed.

Figure 2. TPS249X Modification

Here’s how the circuit effects the standard TPS249X design.
• ENABLE (pin 1) voltage level calculation: Use input voltage minus D1 forward drop. Use either the

datasheet equations or the calculation tool on the product page at:
http://focus.ti.com/docs/toolsw/folders/print/tps2490or91calc.html

• PROG (pin 3): Since TPS249x GND (pin 5), is referenced to the diode D1 anode, calculations to set
VPROG are the same as without diode D1. VREF (pin 2) is still 4 V above pin 5. So long as the FETs
are of the same type, in proximity and with similar heatsinking, power dissipated in Q1 and Q2 is
roughly equal. Selecting the power limit of Q1 yields similar protection for Q2. The power limit of Q1 is
determined by VPROG.

• TIMER (pin 4): Calculations are unchanged. MOSFET turn off is activated if VTIMER charges to 4 V
above pin 5.

• SNS (pin 9): Current limit, determined by the sense resistor, is unaffected by the reference voltage shift
or the FET configuration.

• PG (pin 6): PowerGood output when low, will be offset by D1 forward drop with respect to power
ground. Normally, PG is active (open-drain) 9 ms after OUT (pin 7) is 1.25 V less than SNS (pin 9). For
back-to-back FETs (so long as the FETs are of the same type and have similar heatsinking) PG is
active 9 ms after the load voltage is ~2.5 V less than SNS.
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