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1. Design Specifications

Vin Minimum 7VDC

Vin Maximum 35 VDC(OVP at 25V)

Voutl 12v

lout 1 1A

Vout2 12v

lout 2 5A

Protection Input Overvoltage and Reverse Polarity

2. Circuit Description and PCB details
PMP10737 is a reference design that provides protection from reverse voltage (Smart Diode) and

overvoltage using discrete components.

Input voltage range is between 7V to 35V with OVP at 25V.

LM74610 is used for Battery reverse protection which utilizes a charge pump to drive an N-channel FET
to provide a resistive path for the bypass current to flow.

—

LM74610
Smart Diode
(Reverse Polarity Protection)

Discrete Components
for Overvoltage
Protection

—S 3 S .
? . -l"- .

The Board dimension of PMP10737 PCB is 2735mil * 2700mil. Two layer PCB was used for the design.
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3. PMP10737 Board Photos and Schematic
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NOTE: TVS diodes are placed in both directions to protect the circuitry from high voltage transients.

08/17/15



I3 TEXAS
INSTRUMENTS Test Report PMP10737

4. Thermal Data

60.2

INPUT
24.0

08/14/2015 15:23:58
IR thermal image taken at steady state with 12Vin and 5A load current.

08/14/2015 15:47:47
IR thermal image taken at steady state with 12Vin and 1A load current.
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5. Waveforms

5.1 Input Overvoltage Protection
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Discrete components are used for overvoltage protection. When the shunt regulator (U1) senses a
voltage higher than 2.5V at R2, its output will go low which stops driving the N-channel FET (Q3). Q3
then acts as an open which ties the gate and source of the P-channel FET (Q2) together. The gate will

not be driven which then prevents an output voltage. A timing capacitor (C2) is placed in parallel with R2
to prevent the circuit from outputting OV when there are quick high voltage surges.
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VIN 20V to 26V

1

WA Lo

VOUT

[}

Measure F1:rms{C1) P2--- P3--- FPd:--- FP5--- PE---
value 23.89Y
status W

[ g

Transition to overvoltage condition. Protection at 25V.

1

c2

VOUT

Measure P1rms(c1) P2--- P3--- P4:--- P&--- P&---
value 2312¥
status v

1302014 4:52:31 PM

Transition from overvoltage to normal condition
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5.2 Reverse Protection- Smart Diode
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The LM74610 Smart Diode is placed before the overvoltage protection for reverse battery protection.

For more information on the LM74610 functional and electrical characteristics, see the LM74610 Smart
Diode Controller data sheet (LM74610).
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Measure P1:rms(C1) PZ--- P3--- FP4--- P&--- PE---

value 1304V

status 4

Continuous Reverse Voltage at Input
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Transition to Reverse Voltage at Input

10

08/17/15



IMPORTANT NOTICE AND DISCLAIMER

TI PROVIDES TECHNICAL AND RELIABILITY DATA (INCLUDING DATASHEETS), DESIGN RESOURCES (INCLUDING REFERENCE
DESIGNS), APPLICATION OR OTHER DESIGN ADVICE, WEB TOOLS, SAFETY INFORMATION, AND OTHER RESOURCES “AS IS”
AND WITH ALL FAULTS, AND DISCLAIMS ALL WARRANTIES, EXPRESS AND IMPLIED, INCLUDING WITHOUT LIMITATION ANY
IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE OR NON-INFRINGEMENT OF THIRD
PARTY INTELLECTUAL PROPERTY RIGHTS.

These resources are intended for skilled developers designing with Tl products. You are solely responsible for (1) selecting the appropriate
TI products for your application, (2) designing, validating and testing your application, and (3) ensuring your application meets applicable
standards, and any other safety, security, or other requirements. These resources are subject to change without notice. Tl grants you
permission to use these resources only for development of an application that uses the Tl products described in the resource. Other
reproduction and display of these resources is prohibited. No license is granted to any other Tl intellectual property right or to any third party
intellectual property right. Tl disclaims responsibility for, and you will fully indemnify Tl and its representatives against, any claims, damages,
costs, losses, and liabilities arising out of your use of these resources.

TI's products are provided subject to TI's Terms of Sale (https:www.ti.com/legal/termsofsale.html) or other applicable terms available either
on ti.com or provided in conjunction with such Tl products. TI's provision of these resources does not expand or otherwise alter TI's
applicable warranties or warranty disclaimers for Tl products.

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2021, Texas Instruments Incorporated


https://www.ti.com/legal/termsofsale.html
https://www.ti.com

