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芯 洲 科 技  
Silicon Content Technology 

 

4.6V-28V Vin, 3A 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)  

• Pulse Skipping Mode PSM with 40uA Quiescent 
Current in Light Load Condition  

• 4.6V-28V Wide Input Voltage Range 

• Up to 3A 
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RECOMMENDED OPERATING CONDITIONS 
Over operating free-air temperature range unless otherwise noted. 

PARAMETER DEFINITION MIN MAX UNIT 

VIN Input voltage range 4.6 28 V 

VOUT Output voltage range 0.6 20 V 

TJ Operating junction temperature -40 125 °C 

ESD RATINGS 

PARAMETER DEFINITION MIN MAX UNIT 

VESD 

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

- 2.5 ﹢2.5 kV 

Charged Device Model (CDM), per ANSI-JEDEC-JS-002-
2014specification, all pins 

- 2 ﹢2 kV 

(1) JEDEC document JEP155 states that 500V HBM allows safe manufacturing with a standard ESD control process. 
(2) JEDEC document JEP157 states that 250V CDM allows safe manufacturing with a standard ESD control process. 

THERMAL INFORMATION 

PARAMETER THERMAL METRIC FCSOT23-6L UNIT 

RθJA 
(1)(2) Junction to ambient thermal resistance 91.86 

°C/W 

ΨJT
 (2) Junction-to-top characterization parameter 12.73 

ΨJB
 (2) Junction-to-board characterization parameter  24.25 Ԁ

��

� � � � � �

� � � � � �

 

� � � � � � Junction-to-

http://www.silicontent.com/


SCT2330D 

 

       4     For more information www.silicontent.com    © 2025  Silicon Content Technology Co., Ltd.   All Rights Reserved  

Product Folder Links:  SCT2330D 

ELECTRICAL CHARACTERISTICS 
VIN=12V, TJ=-40°C~125
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FUNCTIONAL BLOCK DIAGRAM 
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Figure7. Functional Block Diagram 
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OPERATION 

Overview 

The SCT2330D device is 4.6V-28V input, 3A output, EMI friendly, fully integrated synchronous buck converters. The 
device employs fixed frequency peak current mode control. An internal clock with 410kHz frequency initiates turning 
on the integrated high-side power MOSFET Q1 in each cycle, then inductor current rises linearly and the converter 
charges output cap. When sensed voltage on high-side MOSFET peak current rising above the voltage of internal 
COMP (see functional block diagram), the device turns off high-side MOSFET Q1 and turns on low-side MOSFET 
Q2. The inductor current decreases when MOSFET Q2 is ON. In the next rising edge of clock cycle, the low-side 
MOSFET Q2 turns off. This repeats on cycle-by-cycle based. 

The peak current mode control with the internal loop compensation network and the built-in 3ms soft-start simplify 
the SCT2330D footprints and minimize the off-chip component counts. 

The error amplifier serves the COMP node by comparing the voltage on the FB pin with an internal 0.605V reference 
voltage. When the load current increases, a reduction in the feedback voltage relative to the reference raises COMP 
voltage till the average inductor current matches the increased load current. This feedback loop well regulates the 
output voltage. The device also integrates an internal slope compensation circuitry to prevent sub-harmonic 
oscillation when duty cycle is greater than 50% for a fixed frequency peak current mode control. 

The quiescent current of SCT2330D is 40uA typical under no-load condition and no switching. When disabling the 
device, the supply shut down current is only 1.5μA. The SCT2330D works at Pulse Skipping Mode PSM to further 
increase the power efficiency in light load condition. 

The SCT2330D implements the Frequency Spread Spectrum (FSS) modulation spreading of ±6% centered 410kHz 
switching frequency. FSS improves EMI performance by not allowing emitted energy to stay in any one receiver 
band for a significant length of time. The converter has optimized gate driver scheme to achieve switching node 
voltage ringing-free without sacrificing the MOSFET switching time to further damping high frequency radiation EMI 
noise. 

The hiccup mode minimizes power dissipation during prolonged output overcurrent or short conditions. The hiccup 
wait time is 16 cycles and the hiccup restart time is 40ms. The SCT2330D device also features protections including 
cycle-by-cycle high-side MOSFET peak current limit, over-voltage protection, and over-temperature protection. 

 VIN Power 

The SCT2330D is designed to operate from an input voltage supply range between 4.6V to 28V, at least 0.1uF 
decoupling ceramic cap is recommended to bypass the supply noise. If the input supply locates more than a few 
inches from the converter, an additional electrolytic or tantalum bulk capacitor or with recommended 22uF may be 
required in addition to the local ceramic bypass capacitors.  

Under Voltage Lockout UVLO 

The SCT2330D Under Voltage Lock Out (UVLO) default startup threshold is typical 4.3V with VIN rising and 
shutdown threshold is 4V with VIN falling. The more accurate UVLO threshold can be programmed through the 
precision enable threshold of EN pin. 

Enable and Start up 

When applying a voltage higher than the EN high threshold (typical 1.25V/rise), the SCT2330D enables all functions 
and the device starts soft-start phase. The SCT2330D has the built in 3ms soft-start time to prevent the output 
overshoot and inrush current. When EN pin is pulled low, the internal SS net will be discharged to ground. Buck 
operation is disabled when EN voltage falls below its lower threshold (typically 1.23
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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 SCT2330D 
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 
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Low Drop-out Regulation 

To support the application of small voltage-difference between Vout and Vin, the Low Drop Out (LDO) Operation is 
implemented by the SCT2330D. When VIN is close to output voltage and minimum off time is triggered, switching 
on time will be extended to avoid output voltage drops, switching frequency will decrease accordingly. After 
maximum On-time is triggered, SW will be in max duty cycle operation. Thus, the effective duty cycle of the switching 
regulator during Low Drop-out LDO operation can be very high.  

During ultra-low voltage difference of input and output voltages, i.e., the input voltage ramping down to power down, 
the output can track input closely thanks to LDO operation mode.  

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 SCT2330D 
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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 SCT2330D.  
 
Use Equation (3) to calculate the input voltage ripple:  

∆𝑉𝐼𝑁 =
𝐼𝑂𝑈𝑇

𝐶𝐼𝑁 × 𝑓𝑆𝑊

×
VOUT

VIN

× (1 −
𝑉𝑂𝑈𝑇

𝑉𝐼𝑁

) 

(3) 

 
Where: 

• CIN is the input capacitor value 

• fsw is the converter switching frequency 

• IOUT is the maximum load current 
 

Due to the inductor current ripple, the input voltage changes if there is parasitic inductance and resistance between 
the power supply and the VIN pin. It is recommended to have enough input capacitance to minimize the input 
voltage ripple. Choose the right capacitor value carefully with considering high-capacitance ceramic capacitors DC 
bias effect, which has a strong influence on the final effective capacitance. 
 
Inductor Selection 

The performance of inductor affects the power supply’s steady state operation, transient behavior, loop stability, and 
buck converter efficiency. The inductor value, DC resistance (DCR), and saturation current influences both efficiency 
and the magnitude of the output voltage ripple. Larger inductance value reduces inductor current ripple and 
therefore leads to lower output voltage ripple. For a fixed DCR, a larger value inductor yields higher efficiency via 
reduced RMS and core losses. However, a larger inductor within a given inductor family will generally have a greater 
series resistance, thereby counteracting this efficiency advantage. 
 
Inductor values can have ±20% or even ±30% tolerance with no current bias. When the inductor current approaches 
saturation level, its inductance can decrease 20% to 35% from the value at 0-A current depending on how the 
inductor vendor defines saturation. When selecting an inductor, choose its rated current especially the saturation 
current larger than its peak current during the operation. 
 
To calculate the current in the worst case, use the maximum input voltage, minimum output voltage, maxim load 
current and minimum switching frequency of the application, while considering the inductance with -30% tolerance 
and low-power conversion efficiency. 
 
For a buck converter, calculate the inductor minimum value as shown in Equation (4). 

𝐿
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Application Waveforms 
VIN=12V, VOUT=5V, unless otherwise noted 

 

 
Figure 10. Power up (ILOAD=3A) 

 
Figure 11. Power down (ILOAD=3A) 

 
Figure 12. EN toggle (ILOAD=0.1A) 

 
Figure 13. EN toggle (ILOAD=3A) 

 

 
Figure 14. Over Current Protection (0.1A to hard short) 

 
Figure 15. Over Current Release (hard short to 0.1A) 
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Application Waveforms 

 

 
Figure 16. Load Transient (0.3A~2.7A, 1.6A/us) 

 

 
Figure 17. Load Transient (0.75A~2.25
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Layout Guideline 

Proper PCB layout is a critical for SCT2330D’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 pin and the ground as possible to reduce parasitic effect. 

3. For operation at full rated load, the top side ground area must provide adequate heat dissipating area. Make 
sure the top switching loop with power have lower impendence of grounding.  

4. The bottom layer is a large ground plane connected to the ground plane on top layer by vias. It is recommended 
10mil 
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PACKAGE INFORMATION 
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TAPE AND REEL INFORMATION 
 

 

 

 

 

 

 

 

 

Feeding Direction 
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