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1. Design Specifications
Vin Min 4.5VDC
Vin Max 38VDC
Vout 3.3VDC-First stage
lout 3.5A
Wide Vin DCDC Switching Frequency 2.2MHz

2. Circuit Description

This solution is designed to be an automotive off-battery front end power supply for infotainment
systems. It was created using a two stage power system meeting high voltage input needs and providing
multi output rails for different load needs. The system also provides transient and reverse polarity
protection. Both stages of power are working at 2.1Mhz to provide good EMI performance with an EMI
filter to support CISPER 25. The block diagram is as below.
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3. Board Photos
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IR thermal image taken at steady state at Full load and V,y = 12V with no airflow
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5. Efficiency
PMP14015 Efficiency Curve
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6. Waveform
6.1 Load Transient (Slew Rate: 100mA/uS)

i Agilent Technologies THU MAY 12 140421 2016
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Vin=12V, 3V3 Channel: 1.75A-3A-1.75A
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Agilent Technologies THU MAY 12 14:04:21 2016

_Pk-Pk( J: 98mV '
+ Select: Measure Settings Clear Meas Statistics
Pk-Pk Pk-Pk ~i- ~l- ~i

Vin=18V, 3V3 Channel: 1.75A-3A-1.75A
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Agilent Technologies THU MAY 12 14:04:35 2016
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Vin=9V, 3V3 Channel: 1.75A-3A-1.75A
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Agilent Technologies THU MAY 12 15:39:30 2016

Vin=4.5V, 3V3 Channel: 1.75A-3A-1.75A

6.2 Start up
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Prevu—
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[2] 1500v By ) |"'2.00ms E||500msxsi || E.r 780my |

|B++1.92100ms | [10M points |

‘ ‘ Noise Rej ‘ 780mV ‘ Normal

12Vin 3.3Vo l0o=0A

6.3 Ripple
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Prevu
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Prevu
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6.3 SW Waveform

Tk Prevu__
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TelcPrevu
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Tek Prevu
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9Vin 3.3Vo l0=3.5A
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Tek Prevu

6.4 Reverse Polarity Protection

2.500G5/s 2 1~ 3.29V
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4.5Vin 3.3Vo lo=3.5A
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TekRun
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-12Vin added at the input port(CH3: Battery voltage, Ch2: Input voltage of LM53635)
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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.
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