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芯 洲 科 技  
Silicon Content Technology 

 

3.8V-40V Vin, 3.5A, High Efficiency Synchronous Step-down DCDC 
Converter with Internal Compensation 

FEATURES 
• Wide Input Range: 3.8V-40V  

• Up to 3.5A Continuous Output Current 

• 0.8V ±1% Feedback Reference Voltage 

• Integrated 80mΩ High-Side and 50mΩ Low-Side 
Power MOSFETs 

• Force Pulse Width Modulation (FPWM) Mode 

• Fixed Frequency 570kHz 

• 100ns Minimum On-time 

• 2ms Internal Soft-start Time  

• Frequency Spread Spectrum FSS Modulation for 
EMI Reduction 

• Precision Enable Threshold for Programmable 
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 
• Battery Pack Powered System - Cordless Power 

Tools, Cordless Home Appliance, Drone, Aero 
Modeling, GPS Tracker etc. 

• Cigarette Lighter Adapters, Chargers 

• LCD Display 

• USB Type-C Power Delivery, USB Charging 

• Industrial and Medical Distributed Power Supplies 

• Optical Communication and Networking System 

• Automotive System 
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ELECTRICAL CHARACTERISTICS 
VIN=24V, TJ=-40°C~125°C, typical value is tested under 25°C.  

SYMBOL PARAMETER TEST CONDITION MIN TYP MAX UNIT 

Power Supply 
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TYPICAL CHARACTERISTICS  

Figure 2. Efficiency vs Load Current, Vin=36V Figure 3. Efficiency vs Load Current, Vin=24V 

Figure 4. Efficiency vs Load Current, Vin=12V Figure 5. Load Regulation (Vin =12V, Vout=3.3V) 

Figure 6． Reference Voltage vs Temperature 

 

Figure 7. Peak Current Limit vs Temperature 
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FUNCTIONAL BLOCK DIAGRAM 

 

 

Figure 8. Functional Block Diagram 
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OPERATION 

Overview 

The SCT2433D is a 3.8V-40V input, 3.5A output, EMI friendly synchronous buck converter with built-in 80mΩ Rdson 
high-side and 50mΩ Rdson low-side power MOSFETs. It implements constant frequency peak current mode control 
with internal compensation 
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Output Voltage 

The SCT2433D regulates the internal reference voltage at 0.8V with 1% tolerance over the operating temperature 
and voltage range. The output voltage is set by a resistor divider from the output node to the FB pin. It is 
recommended to use 1% tolerance or better resistors. Use Equation 3 to calculate resistance of resistor dividers. 
To improve efficiency at light loads, larger value resistors are recommended
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Figure 10. LDO Operation Characteristic ( Vout =5V ) 

Over Current Limit and Hiccup Mode 

The inductor current is monitored during high-side MOSFET Q1 and low-side MOSFET Q2 on. The SCT2433D 
implements over current protection with cycle-by-cycle limiting high-side MOSFET peak current and low-side 
MOSFET valley current to avoid inductor current running away during unexpected overload or output hard short 
condition.  

When overload or hard short happens, the converter cannot provide output current to satisfy loading requirement.  
The inductor current is clamped at over current limitation. Thus, the output voltage drops below regulated voltage 
with FB voltage less than internal reference voltage continuously
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APPLICATION INFORMATION 

Typical Application 
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Figure 11. SCT2433D Design Example, 3.3V Output with Programmable UVLO 

Design Parameters 

Design Parameters Example Value 

Input Voltage 24V Normal 3.8V to 40V 

Output Voltage 3.3V 

Maximum Output Current 3.5A 

Switching Frequency 570 KHz 

Output voltage ripple (peak to peak) 16.5mV 

Transient Response 1.25A to 3.75A load step ∆Vout = 135mV 

Start Input Voltage (rising VIN) 5.76V 

Stop Input Voltage (falling VIN) 4.66V 
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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 10.2KΩ. Use equation 
4 to calculate R5. 

 

𝑅5 = (
𝑉𝑂𝑈𝑇

𝑉𝑅𝐸𝐹

− 1) ∗ 𝑅6 (4) 

where: 

• VREF is the feedback reference voltage, typical 
0.8V 
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ICINRMS = IOUT ∗ √
VOUT

VIN

∗ (1 −
VOUT

VIN

) (11) 

The worst case condition occurs at VIN=2*VOUT, where: 

ICINRMS = 0.5 ∗ IOUT (12) 

For simplification, choose an input capacitor with an RMS current rating greater than half of the maximum load 
current. 

When selecting ceramic capacitors, it needs to consider the effective value of a capacitor decreasing as the DC 
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Inverting Power application 

The SCT2433D can be used to convert a positive input voltage to a negative output voltage. Typical applications 
are amplifiers requiring a negative power supply. 
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Figure 12. SCT2433D Inverting Power Supply 
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Application Waveforms 

 
Figure 13. Power up 

 
Figure 7. Power down 

 
Figure 15. Load Transient (0.35A-3.15A, 250mA/us) 

 
Figure 16. Load Transient (0.875A-2.625A, 250mA/us) 

 
 

Figure 17. SW and Vout Ripple, (Iout=3.5A) 

 

Figure 18. Thermal, 3.3Vout/3.5A 
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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 1.270(BSC) 0.050(BSC) 

    

L 0.400 1.270 0.016 0.050 

 0° 8° 0° 8° 

 
NOTE: 
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TAPE AND REEL INFORMATION 
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RELATED PARTS 

PART NUMBERS DESCRIPTION COMMENTS 

SCT2450 

36V Vin, 5A Synchronous Step-down  
DCDC Converter with Programmable 
switching frequency and external 
synchronous clock 

45mΩ / 20mΩ HS/LS MOSFETs 
Programmable soft start time 
Freq. = 100KHz- 1.1MHz adjustable 
Clock synchronization 

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

45mΩ / 20mΩ 
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