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Design Note – DN05024/D 
 

Evaluation Boards for NCP1593 
Synchronous Buck Regulator 

 
 

PCB Device Input 
Voltage 

Output 
Voltage 

Output 
Current

Topology I/O 
Isolation 

NCP1593AGEVB 
NCP1593AGEVB 

NCP1593A 
NCP1593B 

4.0 to 5.5 VDC 1.2 VDC 3 A 
Synchronous 

Buck 
NONE 

 
 

Characteristic Min Typ Max Unit 
Output Voltage 1.05  3.3 V 
Output Current 0 2 3 A 

Oscillator Frequency  1.0  MHz 

Peak Efficiency  96  % 

PCB Layers 4 

DC-DC Converter Dimensions 1.8” X 2.6“ 

   
 

     Circuit Description 
 

The NCP1593 is a fixed 1 MHz, high−output−current, synchronous PWM converter that integrates a low−resistance, 
high−side P−channel MOSFET and a low−side N−channel MOSFET. The NCP1593 utilizes internally compensated 
current mode control to provide good transient response, ease of implementation and excellent loop stability. It 
regulates input voltages from 4.0 V to 5.5 V down to an output voltage as low as 0.6 V and is able to supply up to 3 A 
of load current.  The NCP1593 includes an internally fixed switching frequency, and an internal soft−start to limit 
inrush current. Other features include cycle−by−cycle current limiting, 100% duty cycle operation, short− circuit 
protection, power saving mode and thermal shutdown. 
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Figure 1: Schematic and TOP Layer with Silkscreen 
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Figure 2: Drill Drawing with Dimensions 
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Inner Layer 2 

 

 
Inner Layer 3 
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Figure 3: Remaining Copper Layers 
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Basic Buck Power Topology 

The principle of the Buck converter is fairly simple (see Figure 2): 

The input voltage source is directly connected to the load through the Buck Inductor when M1 is turned 
ON. This is referred to as the ON state (D).  

After M1 turns OFF and M2 Turns ON, the inductor maintains its current flow through M2 from ground. 
This is known as the OFF state (1-D).  

Non- Overlap time is essential for preventing short circuit of the input supply. During this time the body 
drain diode of M2 conducts preventing high voltage transients across M2. 

Synchronous Buck Converters never allow the inductor current to settle since current can be bi-
directional during the off time. At lighter loads current in the inductor will actually flow in the reverse 
direction from Vout through the inductor to ground through the Low side FET M2. 

The formulas in Figure 2 derive the input to output transfer function for a Continuous Conduction Buck 
Converter in terms of Duty Cycle. 

 

 

Figure 4 – Buck Operation 
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Figure 5 – Block Diagram and Pinout 
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Figure 6: Efficiency vs Output Voltage and Current 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

1 © 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. 



X-ON Electronics
 
Largest Supplier of Electrical and Electronic Components
 
Click to view similar products for Power Management IC Development Tools category:
 
Click to view products by  ON Semiconductor manufacturer:  
 
Other Similar products are found below :  

EVAL6482H-DISC  EVAL-AD5522EBUZ  EVAL-ADM1060EBZ  EVAL-ADM1073MEBZ  EVAL-ADM1166TQEBZ  EVAL-

ADM1168LQEBZ  EVAL-ADM1171EBZ  EVAL-ADM1276EBZ  EVB-EN5319QI  EVB-EN5365QI  EVB-EN6347QI  EVB-EP5348UI 

MIC23158YML EV  MIC23451-AAAYFL EV  MIC5281YMME EV  124352-HMC860LP3E  ADM00513  ADM8611-EVALZ  ADM8612-

EVALZ  ADM8613-EVALZ  ADP1046ADC1-EVALZ  ADP1055-EVALZ  ADP122-3.3-EVALZ  ADP130-0.8-EVALZ  ADP130-1.2-EVALZ 

ADP130-1.5-EVALZ  ADP130-1.8-EVALZ  ADP160UJZ-REDYKIT  ADP166UJ-EVALZ  ADP1712-3.3-EVALZ  ADP1714-3.3-EVALZ 

ADP1715-3.3-EVALZ  ADP1716-2.5-EVALZ  ADP1740-1.5-EVALZ  ADP1752-1.5-EVALZ  ADP1754-1.5-EVALZ  ADP1828LC-EVALZ 

ADP1870-0.3-EVALZ  ADP1871-0.6-EVALZ  ADP1873-0.6-EVALZ  ADP1874-0.3-EVALZ  ADP1876-EVALZ  ADP1879-1.0-EVALZ 

ADP1882-1.0-EVALZ  ADP1883-0.6-EVALZ  ADP197CB-EVALZ  ADP199CB-EVALZ  ADP2102-1.25-EVALZ  ADP2102-1.2-EVALZ 

ADP2102-1.875EVALZ  

https://www.x-on.com.au/category/embedded-solutions/engineering-tools/analog-digital-ic-development-tools/power-management-ic-development-tools
https://www.x-on.com.au/manufacturer/onsemiconductor
https://www.x-on.com.au/mpn/stmicroelectronics/eval6482hdisc
https://www.x-on.com.au/mpn/analogdevices/evalad5522ebuz
https://www.x-on.com.au/mpn/analogdevices/evaladm1060ebz
https://www.x-on.com.au/mpn/analogdevices/evaladm1073mebz
https://www.x-on.com.au/mpn/analogdevices/evaladm1166tqebz
https://www.x-on.com.au/mpn/analogdevices/evaladm1168lqebz
https://www.x-on.com.au/mpn/analogdevices/evaladm1168lqebz
https://www.x-on.com.au/mpn/analogdevices/evaladm1171ebz
https://www.x-on.com.au/mpn/analogdevices/evaladm1276ebz
https://www.x-on.com.au/mpn/enpirion/evben5319qi
https://www.x-on.com.au/mpn/altera/evben5365qi
https://www.x-on.com.au/mpn/enpirion/evben6347qi
https://www.x-on.com.au/mpn/enpirion/evbep5348ui
https://www.x-on.com.au/mpn/micrel/mic23158ymlev
https://www.x-on.com.au/mpn/micrel/mic23451aaayflev
https://www.x-on.com.au/mpn/micrel/mic5281ymmeev
https://www.x-on.com.au/mpn/analogdevices/124352hmc860lp3e
https://www.x-on.com.au/mpn/microchip/adm00513
https://www.x-on.com.au/mpn/analogdevices/adm8611evalz
https://www.x-on.com.au/mpn/analogdevices/adm8612evalz
https://www.x-on.com.au/mpn/analogdevices/adm8612evalz
https://www.x-on.com.au/mpn/analogdevices/adm8613evalz
https://www.x-on.com.au/mpn/analogdevices/adp1046adc1evalz
https://www.x-on.com.au/mpn/analogdevices/adp1055evalz
https://www.x-on.com.au/mpn/analogdevices/adp12233evalz
https://www.x-on.com.au/mpn/analogdevices/adp13008evalz
https://www.x-on.com.au/mpn/analogdevices/adp13012evalz
https://www.x-on.com.au/mpn/analogdevices/adp13015evalz
https://www.x-on.com.au/mpn/analogdevices/adp13018evalz
https://www.x-on.com.au/mpn/analogdevices/adp160ujzredykit
https://www.x-on.com.au/mpn/analogdevices/adp166ujevalz
https://www.x-on.com.au/mpn/analogdevices/adp171233evalz
https://www.x-on.com.au/mpn/analogdevices/adp171433evalz
https://www.x-on.com.au/mpn/analogdevices/adp171533evalz
https://www.x-on.com.au/mpn/analogdevices/adp171625evalz
https://www.x-on.com.au/mpn/analogdevices/adp174015evalz
https://www.x-on.com.au/mpn/analogdevices/adp175215evalz
https://www.x-on.com.au/mpn/analogdevices/adp175415evalz
https://www.x-on.com.au/mpn/analogdevices/adp1828lcevalz
https://www.x-on.com.au/mpn/analogdevices/adp187003evalz
https://www.x-on.com.au/mpn/analogdevices/adp187106evalz
https://www.x-on.com.au/mpn/analogdevices/adp187306evalz
https://www.x-on.com.au/mpn/analogdevices/adp187403evalz
https://www.x-on.com.au/mpn/analogdevices/adp1876evalz
https://www.x-on.com.au/mpn/analogdevices/adp187910evalz
https://www.x-on.com.au/mpn/analogdevices/adp188210evalz
https://www.x-on.com.au/mpn/analogdevices/adp188306evalz
https://www.x-on.com.au/mpn/analogdevices/adp197cbevalz
https://www.x-on.com.au/mpn/analogdevices/adp199cbevalz
https://www.x-on.com.au/mpn/analogdevices/adp2102125evalz
https://www.x-on.com.au/mpn/analogdevices/adp210212evalz
https://www.x-on.com.au/mpn/analogdevices/adp21021875evalz

