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3.8V-36V Vin, 5A, High Efficiency Synchronous Step-down DCDC Converter 
with Programmable Frequency 

FEATURES 
• Wide Input Range: 3.8V-36V   

• Up to 5A Continuous Output Current 

• 0.8V Ñ1% Feedback Reference Voltage 

• Integrated 45mÝ High-Side and 20mɋ Low-Side 
Power MOSFETs 

• Pulse Skipping Mode (PSM) with 25uA Quiescent 
Current in Sleep Mode 

• 100ns Minimum On-time 

• 4ms Internal Soft-

V  
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VIN 2 
Input supply voltage. Connect a local bypass capacitor from VIN pin to GND pin. Path 
from VIN 
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that is soldered to the leads and thermal pad of the SCT2450. Changing the design or configuration of the PCB board changes the 
efficiency of the heat sink and therefore the actual RɗJA and RɗJC.  

ELECTRICAL CHARACTERISTICS 
VIN=24V, TJ=-40ÁC~125ÁC, typical value is tested under 25ÁC.  

SYMBOL PARAMETER TEST CONDITION MIN TYP MAX UNIT 

Power Supply 

VIN Operating input voltage  3.8  36 V 

VIN_UVLO 
Input UVLO Threshold VIN rising  3.5 3.7 V 

Hysteresis   400  mV 

ISHDN Shutdown current from VIN pin EN=0, no load  1 3 ɛA 

IQ Quiescent current from VIN pin 
EN floating, no load, non- 
switching, BOOT-SW=5V 

 25  ɛA 

Power MOSFETs 

RDSON_H High-side MOSFET on-resistance VBOOT-VSW=5V  45  mÝ 

RDSON_L Low-side MOSFET on-resistance  R

 

  -Ý  
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SYMBOL PARAMETER TEST CONDITION MIN TYP MAX UNIT 

reference voltage VFB/VREF falling  105  % 

VBOOTUV BOOT-SW UVLO threshold  
 

BOOT-SW falling  2.36  V 

 Hysteresis  300  mV 

TSD 
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FUNCTIONAL BLOCK DIAGRAM 

 
 

 
Figure 15. Functional Block Diagram 
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OPERATION 

Overview 

The SCT2450 is a 3.8V-36V input, 5A output, EMI friendly synchronous buck converter with built-in 45mɋ Rdson 
high-side and 20mɋ Rdson low-side power MOSFETs. It implements constant frequency peak current mode control 
to regulate output voltage, providing excellent line and load transient response

http://www.silicontent.com/


SCT2450 

 

       10     For more information www.silicontent.com    É 2017  Silicon Content Technology Co., Ltd.   All Rights Reserved  

Product Folder Links:  SCT2450 

below 1.1V. An internal 1.5uA pull up current source to EN pin allows
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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 RT/CLK pin with typical 66ns time delay. A square wave clock signal to RT/CLK 
pin must have high level no lower than 2V, low level no higher than 0.4V, and pulse width larger than 80ns.  

In applications where both resistor setting frequency mode and clock synchronization mode are needed, the device 
can be configured as shown in Figure 16. Before an external clock is present, the device works in resistor setting 
frequency mode. When an external clock presents, the device automatically transitions from resistor setting mode 
to external clock synchronization mode. An internal phase locked loop PLL locks internal clock frequency onto the 
external clock within typical 85us. The converter transitions from the clock synchronization mode to the resistor 
setting frequency mode when the external clock disappears. 

Frequency Spread Spectrum 

To reduce EMI, the SCT2450 implements Frequency Spread Spectrum (FSS). The FSS circuitry shifts the switching 
frequency of the regulator periodically within a certain frequency range around the programmed switching frequency. 
The jittering span is Ñ

.
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APPLICATION INFORMATION 

Typical Application 
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Figure 19. 
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Output Voltage 
 
The output voltage is set by an external resistor divider 
R5 and R6 in typical application schematic. 
Recommended R6 resistance is 10.2Kɋ. Use equation 
5 to calculate R5. 

 

𝑅5 = (
𝑉𝑂𝑈𝑇

𝑉𝑅𝐸𝐹

− 1) ∗ 𝑅6 (5) 

where: 

• VREF is the feedback reference voltage, typical 
0.8V 

 

Table 1. R5, R6Value for Common Output Voltage 

(Room Temperature) 

VOUT R5 R6 

1.8   V 12.7 Kɋ 10.2 Kɋ 

2.5   V 21.5 Kɋ 10.2 Kɋ 

3.3   V 31.6 Kɋ 10.2 Kɋ 

5   V 53.6 Kɋ 10.2 Kɋ 

12 V 143 Kɋ 10.2 Kɋ 

24V 294 Kɋ 10.2 Kɋ 
 

Switching Frequency 

Higher switching frequencies support smaller profiles of output inductors and output capacitors, resulting in lower 
voltage and current ripples. However, the higher switching frequency causes extra switching loss, which downgrads 
converterôs overall power efficiency and thermal performance. The 100ns minimum on-time limitation also restricts 
the selection of higher switching frequency. In this design, a moderate switching frequency of 500 K
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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 I
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• fSW is the switching frequency 

• L is the inductance of inductor
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Application Waveforms 
 

 
Figure 21. Power up 

 
Figure 22. Power down 

 
Figure 23.Load Transient (0.5A-4.5A, 250mA/us) 

 
Figure 24. Load Transient (1.25A-3.75A, 250mA/us) 

 

 
Figure 25. SW and Vout Ripple 

 

Figure 26. Thermal, 3.3Vout/5A 
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RELATED PARTS 

PART NUMBERS DESCRIPTION COMMENTS 

SCT2451 
36V Vin, 5A Synchronous Step-down  
DCDC Converter with Adjustable Soft 
Start Time 

45mÝ / 20mÝ HS/LS MOSFETs 
Programmable soft start time 
Freq. = 570KHz 

SCT2430A 

36V Vin, 3.5A Synchronous Step-down  
DCDC Converter with 100KHz-1.1MHz 
Programmable Switching Frequency 

55mÝ / 30mÝ HS/LS MOSFETs 
Internal 4ms Soft-time 
Freq. = 100KHz-1.1MHz adjustable.  
Clock synchronization 

SCT2431A 
36V Vin, 3.5A Synchronous Step-down  
DCDC Converter with Adjustable Soft 
Start Time 

55mÝ / 30mÝ HS/LS MOSFETs 
Programmable soft start time 
Freq. = 570KHz 

SCT2430 

40V Vin, 3.5A Synchronous Step-down  
DCDC Converter with 100KHz-2.2MHz 
Programmable Switching Frequency 

80mÝ / 50mÝ HS/LS MOSFETs 
Internal 4ms Soft-time 
Freq. = 100KHz-2.2MHz adjustable.  
Clock synchronization 

SCT2432 

40V Vin, 3.5A Synchronous Step-down  
DCDC Converter with 100KHz

down  
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