
To learn more about onsemi™, please visit our website at 
www.onsemi.com

ON Semiconductor

Is Now

onsemi and       and other names, marks, and brands are registered and/or common law trademarks of Semiconductor Components Industries, LLC dba “onsemi” or its affiliates and/or 
subsidiaries in the United States and/or other countries. onsemi owns the rights to a number of patents, trademarks, copyrights, trade secrets, and other intellectual property. A listing of onsemi 
product/patent coverage may be accessed at www.onsemi.com/site/pdf/Patent-Marking.pdf. onsemi reserves the right to make changes at any time to any products or information herein, without 
notice. The information herein is provided “as-is” and onsemi makes no warranty, representation or guarantee regarding the accuracy of the information, product features, availability, functionality, 
or suitability of its products for any particular purpose, nor does onsemi assume any liability arising out of the application or use of any product or circuit, and specifically disclaims any and all 
liability, including without limitation special, consequential or incidental damages. Buyer is responsible for its products and applications using onsemi products, including compliance with all laws, 
regulations and safety requirements or standards, regardless of any support or applications information provided by onsemi. “Typical” parameters which may be provided in onsemi data sheets and/
or specifications can and do vary in different applications and actual performance may vary over time. All operating parameters, including “Typicals” must be validated for each customer application 
by customer’s technical experts. onsemi does not convey any license under any of its intellectual property rights nor the rights of others. onsemi products are not designed, intended, or authorized 
for use as a critical component in life support systems or any FDA Class 3 medical devices or medical devices with a same or similar classification in a foreign jurisdiction or any devices intended for 
implantation in the human body. Should Buyer purchase or use onsemi products for any such unintended or unauthorized application, Buyer shall indemnify and hold onsemi and its officers, employees, 
subsidiaries, affiliates, and distributors harmless against all claims, costs, damages, and expenses, and reasonable attorney fees arising out of, directly or indirectly, any claim of personal injury or death 
associated with such unintended or unauthorized use, even if such claim alleges that onsemi was negligent regarding the design or manufacture of the part. onsemi is an Equal Opportunity/Affirmative 
Action Employer. This literature is subject to all applicable copyright laws and is not for resale in any manner. Other names and brands may be claimed as the property of others. 



ON Semiconductor Confidential 

Rev 0, January 2011 
 

 
Design Note – DN06072/D   

 
9-18V Input, 10A DC-DC PWM Buck Controller + FET 

 
Device Application Input 

 Voltage 
Output  
Voltage 

Output  
Current 

Topology 

NCP3020 Test Equipment 9-18V 3.3V 0.01-10A Buck 
  

Table 1:  Buck Power Supply  
 

Characteristic Min Typ Max Unit 
Input Voltage 9 12 18 V 
Output Voltage  3.25 3.265 3.28 V 
Output Current .01 1 10 A 
Oscillator Frequency 270 300 330 kHz 
Output Voltage Ripple  86  mVpk-pk 
Load Regulation 

 Iout = 0.02-10A) Vin= 9V NCP3020 
Iout = 0.02-10A) Vin= 18V NCP3020 

 
 

0.99 
0.78 

 mV/A 

   
Circuit Description 

This circuit is proposed for a wide 
varying +12V input (9V-18V) where there is a 
need to step-down the voltage to +3.3V @ 
10A.  The requirement specified a large 
electrolytic input capacitance and also to 
utilize electrolytic capacitors on the output.  
Target efficiency is >85%.   

The PCB for the NCP3020 is a 2-layer 
board for use in applications up to 50W.  The 
synchronous buck converter uses voltage 
mode control, which can be compensated 
externally with a transconductance amplifier.  
The soft start time is fixed.  The NCP3020 
demonstration board is a flexible design 
allowing the use of electrolytic capacitors or 
ceramic capacitors.  It also allows the use of 
SO8-FL or D-PAK MOSFETs.   

 
 

Key Features 
 
 High Efficiency 
 Adjustable Current Limit 
 Output Overvoltage and Output Undervoltage 

protection 
 Short Circuit Protection 
 Fixed Switching Frequency 
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Performance  
The following figures show typical performance of the NCP3020 demonstration boards.   
 

 
Figure 1: NCP3020 Efficiency at 9V-18.0V with a 3.3V Output Voltage 

 

 
Figure 2: NCP3020 Load Regulation 
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Figure 3: NCP3020 Line Regulation 
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Schematics 
 

 
 

Figure 4: NCP3020 Schematic  
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Table 2: NCP3020 BOM 

 
 

 
 
 

© 2011 ON Semiconductor. 
Disclaimer: ON Semiconductor is providing this design note “AS IS” and does not assume any liability arising from its use; nor does ON Semiconductor convey any license 
to its or any third party’s intellectual property rights. This document is provided only to assist customers in evaluation of the referenced circuit implementation and the 
recipient assumes all liability and risk associated with its use, including, but not limited to, compliance with all regulatory standards. ON Semiconductor may change any of 
its products at any time, without notice. 
 
Design note created by Tim Kaske and Jim Hill, e-mail: Tim.Kaske@onsemi.com ; Jim.Hill@onsemi.com  

 
 

mailto:Tim.Kaske@onsemi.com�
mailto:Jim.Hill@onsemi.com�

