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芯 洲 科 技  
Silicon Content Technology 

 

4.6V-28V Vin, 2A Synchronous Step-down DCDC Converter  

with EMI Reduction 

FEATURES 
• EMI Reduction with Switching Node Ringing-free 

• 410kHz Switching Frequency with 6% Frequency 
Spread Spectrum (FSS)  

• Forced PWM mode with 230uA Quiescent Current 
in Light Load Condition  

• 4.6V-28V Wide Input Voltage Range 

• Up to 2A Continuous Output Load Current 

• 0.605V Feedback Reference Voltage 

• Fully Integrated 130mΩ Rdson High Side MOSFET 
and 70mΩ Rdson Low Side MOSFET 

• 1.5uA Shut-down Current 

• Low Drop-out Function 

• Precision Enable Threshold for Programmable 
UVLO Threshold and Hysteresis 

• 3ms Built-in Soft Start Time 

• Output Over Voltage and Over Current Protection  

• Thermal Shutdown Protection at 160°C 

• Available in SOT23-6L Package 

APPLICATIONS 
• White Goods, Home Appliance 
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RECOMMENDED OPERATING CONDITIONS 
Over operating free-air temperature range unless otherwise noted. 
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ELECTRICAL CHARACTERISTICS 
VIN=12V, TJ=-40°C~125°C, typical value is tested under 25°C.  

SYMBOL PARAMETER TEST CONDITION MIN TYP MAX UNIT 

Power Supply and Output 

VIN Operating input voltage  4.6  28 V 

VIN_UVLO 
Input UVLO VIN rising  4.3 4.6 V 

Hysteresis   300  mV 

ISD Shutdown current
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TYPICAL CHARACTERISTICS 
  

Figure 1. Efficiency vs Load Current, Vout=5V 

 

 
Figure 2. Efficiency vs Load Current, Vout=12V 

 

Figure 3. Load Regulation, Vin=12V, Vout=5V
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FUNCTIONAL BLOCK DIAGRAM 
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Figure7. Functional Block Diagram 
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OPERATION 

Overview 

The SCT2321E device is 4.6V-28V input, 2A output, EMI 
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converter. The switching node ringing amplitude and cycles are damped by the built-in MOSFETs gate driving 
technique (SCT Patented Proprietary Design).  

Peak Current Limit and Hiccup Mode 

The inductor current is monitored during high-side MOSFET Q1 and low-side MOSFET Q2 on. The SCT2321E 
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. The internal COMP voltage ramps up to high 
clamp voltage. When COMP voltage is clamped for 16 switching cycles, the converter stops switching.  After 

remaining OFF for 40ms，the device restarts from soft starting phase. If overload or hard short condition still exists 

during soft-start and make COMP voltage clamped at high, after soft start time and COMP keep high for 16 switching 
cycles, the device enters turning-off mode again. When overload or hard short condition is removed, the device 
automatically recovers to enters normal regulating operation. 

The hiccup protection mode above makes the average short circuit current to alleviate thermal issues and protect 
the regulator. 

Over Voltage Protection and Minimum On-time 

SCT2321E features buck converter output over voltage protection (OVP). If the output feedback pin voltage exceeds 
110% of feedback reference voltage (0.605V), the converter stops switching immediately. When the output feedback 
pin voltage drops below 105% of feedback reference voltage, the converter resumes to switching. The OVP function 
prevents the connected output circuitry damaged from un-predictive overvoltage. Featured feedback overvoltage 
protection also prevents dynamic voltage spike to damage the circuitry at load during fast loading transient.  

The high-side MOSFET Q1 has minimum on-time 90ns typical limitation. While the device operates at minimum on-
time, further increasing VIN results in pushing output voltage beyond regulation point. With output feedback over 
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The minimum operating frequency limit of about 85kHz can also effectively prevent audio noise interference caused 
by switching frequency when working with large duty cycle. 

Thermal Shutdown 

Once the junction temperature in the SCT2321E exceeds 160°C, the thermal sensing circuit stops converter 
switching and restarts with the junction temperature falling below 135°C. Thermal shutdown prevents the damage 
on device during excessive heat and power dissipation condition. 
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Input Capacitor Selection 
 
For good input voltage filtering, choose low-ESR ceramic capacitors. A ceramic capacitor 22μF is recommended for 
the decoupling capacitor and a 0.1μF ceramic bypass capacitor is recommended to be placed as close as possible 
to the VIN pin of the SCT2321E.  
 
Use Equation (3) to calculate the input voltage ripple:  

∆𝑉𝐼𝑁 =
𝐼𝑂𝑈𝑇

𝐶𝐼𝑁 × 𝑓𝑆𝑊

×
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In overloading or load transient conditions, the inductor peak current can increase up to the switch current limit of 
the device which is typically 5.3A. The most conservative approach is to choose an inductor with a saturation current 
rating greater than 5.3A. Because of the maximum ILPEAK limited by device, the maximum output current that the 
SCT2321E can deliver also depends on the inductor current ripple. Thus, the maximum desired output current also 
affects the selection of inductance. The smaller inductor results in larger inductor current ripple leading to a lower 
maximum output current. 
 
Output Capacitor Selection 

The selection of output capacitor will affect output voltage ripple in steady state and load transient performance. 
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Application Waveforms 
VIN=12V, VOUT=5V, unless otherwise noted 

 

 
Figure 10. Power up (ILOAD=2A) 

 
Figure 11. Power down (I
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Application Waveforms 

 

 
Figure 16. Load Transient (0.2A~1.8A, 1.6A/us) 

 

 
Figure 17. Load Transient (0.5A~1.5A, 1.6A/us) 

 
Figure 18. Output Ripple (ILOAD=0A) 

 
Figure 19. Output Ripple (ILOAD=1A) 

 

 
Figure 20. Output Ripple (ILOAD=2A) 

 

Figure 21. Thermal, 12VIN, 5VOUT, 2A 
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Layout Guideline 

Proper PCB layout is a critical for SCT2321E’s stable and efficient operation. The traces conducting fast switching 

currents or voltages are easy to interact with stray inductance and parasitic capacitance to generate noise and 

degrade performance. For better results, follow these guidelines as below: 
 
1. Power grounding scheme is very critical because of carrying power, thermal, and glitch/bouncing noise 
associated with clock frequency. The thumb of rule is to make ground trace lowest impendence and power are 
distributed evenly on PCB. Sufficiently placing ground area will optimize thermal and not causing overheat area. 

2. Place a low ESR ceramic capacitor as close to VIN 
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PACKAGE INFORMATION 
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