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4.5V-42V Vin, 5A, High Efficiency Step-down DCDC Converter with 
Programmable Frequency  

FEATURES 
• Wide Input Range: 4.5V-42V   

• Up to 5A Continuous Output Current 

• 0.8V Ñ1% Feedback Reference Voltage 

• Integrated 80mÝ High-Side MOSFET 

• Low Quiescent Current: 100uA 

• Pulse Skipping Mode (PSM) in light load 

• 130ns Minimum On-time 

• Programmable Soft-start Time 

• Adjustable Frequency 100KHz to 2.2MHz  

• External Clock Synchronization 

• Precision Enable Threshold for Programmable 
Input Voltage Under-Voltage Lock Out Protection 
(UVLO) Threshold and Hysteresis 

• Low Dropout Mode Operation 

• Derivable Inverting Voltage Regulator 

• Over-voltage and Over-Temperature Protection 

• Available in an ESOP-8 Package 

APPLICATIONS 
• 12-V, 24-V, 48-V Industry and Telecom Power 

System 

• Industrial Automation and Motor Control 

• Vehicle Accessories 

DESCRIPTION 
The SCT2452C is 5A buck converter with wide input 
voltage, ranging from 4.5V to 42V, which integrates an 
80mÝ high-side MOSFET. The SCT2452C, adopting 
the peak current mode control, supports the Pulse 
Skipping Modulation (PSM) which assists the converter 
on achieving high efficiency at light load or standby 
condition.  

The SCT2452C features programmable switching 
frequency from 100kHz to 2.2MHz with an external 
resistor, which provides the flexibility to optimize either 
efficiency or external component size. The converter 
supports external clock synchronization with a 
frequency band from 100kHz to 2.2MHz. The 
SCT2452C allows power conversion from high input 
voltage to low output voltage with a minimum 130ns on-
time of high-side MOSFET. 

The device offers adjustable soft start to prevent inrush 
current during the startup of output voltage ramping. 
The SCT2452C features internal loop compensation to 
simplify the loop compensation design. 

The SCT2452C provides cycle-by-cycle current limit, 
thermal shutdown protection, output over-voltage 
protection and input voltage under-voltage protection. 
The device is available in an 8-pin ESOP-8 package. 

TYPICAL APPLICATION 
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4.5V-42V, Asyncronous Buck Converter Efficiency, Vin=24V, Fsw=500KHz 
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SW 8 Regulator switching output. Connect SW to an external power inductor 

Thermal 
Pad 

9 
Heat dissipation path of die. Electrically connection to GND pin. Must be connected to 
ground plane on PCB for proper operation and optimized thermal performance.  

RECOMMENDED OPERATING CONDITIONS 
Over operating free-air temperature range unless otherwise noted 

PARAMETER DEFINITION MIN MAX UNIT 

VIN Input voltage range 4.5 42 V 

VOUT Output voltage range 0.8 40 V 

TJ Operating junction temperature -40 150 ÁC 

ESD RATINGS 

PARAMETER DEFINITION MIN MAX UNIT 

VESD 

Human Body Model(HBM), per ANSI-JEDEC-JS-001-2014 
specification, all pins(1) 

-2 
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SYMBOL PARAMETER TEST CONDITION MIN TYP MAX UNIT 

Enable and Soft Startup 

VEN_H Enable high threshold   1.2  V 

VEN_L Enable low threshold   1.05  V 

IEN_L Enable pin pull-up current EN=1V  1  ɛA 

IEN_H Enable pin pull-up 
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TYPICAL CHARACTERISTICS 

 
Figure 2. Efficiency vs Load Current, Vout=5V 

 
Figure 3. Efficiency vs Load Current, Vin=24V 

 

Figure 4. Load Regulation, Vin=24V, Vout=3.3V 

 

Figure 5. Current Limit VS Temperature 

 

Figure 6. Switching Frequency VS Temperature Figure 7
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OPERATION 

Overview 

The SCT2452C is a 4.5V-42V input, 5A output, buck converter with integrated 80mɋ Rdson high-side power 
MOSFET. It implements constant frequency peak current mode control to regulate output voltage, providing 
excellent line and load transient response.  

The switching frequency is programmable from 100kHz to 2.2MHz with two setting modes, resistor setting frequency 
mode and the clock synchronization mode, to optimizes either the power efficiency or the external componentsô 
sizes. The SCT2452C features programmable soft-start time to avoid large inrush current and output voltage 
overshoot during startup. The device also supports monolithic startup with pre-biased output condition. The 
seamless mode-transition between PWM mode and PSM mode operations ensure high efficiency over wide load 
current range. The quiescent current is typically 100uA under no load or sleep mode condition to achieve high 
efficiency at light load. 

The SCT2452C 
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Figure 10. Setting Frequency and Clock Synchronization 

In clock synchronization mode, the switching frequency synchronizes to an external clock applied to RT/CLK pin. 
The synchronization frequency range is from 100KHz to 2.2MHz and the rising edge of the SW synchronizes to the 
falling edge of the external clock at 
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with FB voltage less than internal reference voltage continuously. The COMP voltage ramps up to high clamp 
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APPLICATION INFORMATION 

Typical Application 

 

 

 

Figure 11. SCT2452C Design Example, 3.3V Output with Programmable UVLO 

Design Parameters 

Design Parameters Example Value 

Input Voltage 24V Normal 4.5V to 42V 

Output Voltage 3.3V 

Maximum Output Current 5A 

Switching Frequency 500 KHz 

Output voltage ripple (peak to peak) 16.5mV 

Transient Response 0.75A to 2.25A load step æVout = 60mV 

Start Input Voltage (rising VIN) 5.73V 

Stop Input Voltage (falling VIN) 4.045V 
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Output Voltage 
 
The output voltage is set by an external 
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Inductor Selection 

There are several factors should be considered in selecting inductor such as inductance, saturation current, the 
RMS current and DC resistance(DCR). Larger inductance results in less inductor current ripple and therefore leads 
to lower output voltage ripple. However, the larger value inductor always corresponds to a bigger physical size, 
higher series resistance, and lower saturation current.  A good rule for determining the inductance to use is to allow 
the inductor peak-to-peak ripple current to be approximately 20%~40% of the maximum output current. 

The peak-to-peak ripple current in the inductor ILPP can be calculated as in Equation 11. 
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(11) 

 
Where 

• ILPP is the inductor peak-to-peak current  

• L is the inductance of inductor 

• fSW is the switching frequency 

• VOUT is the output voltage 

• VIN is the input voltage 

Since the inductor-current ripple increases with the input voltage, so the maximum input voltage in application is 
always used to calculate the minimum inductance required. Use Equation 12 to calculate the inductance value. 
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Where 

• LMIN is the minimum inductance required 

• fsw is the switching frequency 

• VOUT is the output voltage 

• VIN(max) is the maximum input voltage 

• IOUT(max) is the maximum DC load current 

• LIR is coefficient of ILPP to IOUT 

The total current flowing through the inductor is the inductor ripple current plus the output current. When selecting 
an inductor, choose its rated current especially the saturation current larger than its peak operation current and 
RMS current also not be exceeded. Therefore, the peak switching current of inductor, ILPEAK and ILRMS can be 
calculated as in equation 13 and equation 14. 
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Where 

• ILPEAK is the inductor peak current 

• IOUT is the DC load current 

• ILPP is the inductor peak-to-peak current  

• ILRMS is the inductor RMS current  

In overloading or load transient conditions, the inductor peak current can increase up to the switch current limit of 
the device which is typically 5.5A. The most conservative approach is to choose an inductor with a saturation current 
rating greater than 5.5A. Because of the maximum ILPEAK limited by device, the maximum output current that the 
SCT2452C can deliver also depends on the inductor current ripple. Thus, the maximum desired output current also 
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Application Waveforms 

Vin=24V, Vout=3.3V, unless otherwise noted 

 
Figure 13. Power up(Iload=3A) 

 
Figure 14. Power down(Iload=3A) 

 
Figure 15.EN toggle (Iload=3A) 

 
Figure 16. EN toggle (Iload=20mA) 

 

 
Figure 17. Over Current Protection(3A to hard short) 

 

Figure 18. Over Current Release (hard short to 3A) 
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Application Waveforms(continued) 

Vin=24V, Vout=3.3V, unless otherwise noted 

 
Figure 19. Load Transient (0.3A-2.7A, 1.6A/us) 

 
Figure 20. Load Transient (0.75A-2.25A, 1.6A/us) 

 
Figure 21. Output Ripple (Iload=0A) 

 
Figure 22. Output Ripple (Iload=100mA) 

 
 

Figure 23. Output Ripple (Iload=5A) 

 

Figure 24. Thermal, 24VIN, 3.3Vout, 5A 
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PACKAGE INFORMATION 

 
 

SOP8/PP(95x130) Package Outline Dimensions 
 

Symbol 
Dimensions in Millimeters Dimensions in Inches 

Min. Max. Min.  Max. 

A 1.300 1.700 0.051 0.067 

A1 0.000 0.100 0.000 0.004 

A2 1.350 1.550 0.053 0.061 

b 0.330 0.510 0.013 0.020 

c 0.170 0.250 0.007 0.010 

D 4.700 5.100 0.185 0.201 

D1 3.050 3.250 0.120 0.128 

E 3.800 4.000 0.150 0.157 

E1 5.800 6.200 0.228 0.244 

E2 2.160 2.360 0.085 0.093 

e 
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TAPE AND REEL INFORMATION 
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