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芯 洲 科 技  
Silicon Content Technology 

 

3.8V-30V Vin, 2A, High Efficiency Synchronous Step-down DCDC Converter  

FEATURES 
• Wide Input Range: 3.8V-30V   

• Up to 2A Continuous Output Current 

• 0.8V Feedback Reference Voltage 

• Integrated 90mΩ High-Side MOSFET and 36mΩ 
Low-Side MOSFET 

• Ultra Low Quiescent Current: 10uA 

• Shutdown Current: 1uA 

• Peak current mode control 

• Pulse Skipping Mode (PSM) in light load 

• 80ns Minimum On-time 

• Programmable Soft-start Time  

• Random Spread Spectrum option for reduced EMI  

• Adjustable Frequency: 200kHz~2.2MHz 

• Support start-up with pre-biased output  

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

• Low Dropout Mode Operation (Maximum 98% 
duty cycle) 

• Hiccup Mode for Over current Protection 

• Over-voltage and Over-Temperature Protection 

• Available in an FCSOT583 Package 

APPLICATIONS 
• Building automation, appliances, industrial PC 

• Multifunction printers, enterprise projectors  

• Portable electronics, connected peripherals 

• Smart speakers, monitors 

• Distributed power systems with 5V, 12V, 19V, and 
24V input 

DESCRIPTION 
The SCT2324 is a 2A synchronous buck converter with 
wide input voltage, ranging from 3.8V to 30V, which 
integrates a 90mΩ high-side MOSFET and a 36mΩ 
low-side MOSFET. The SCT2324, 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 switching frequency can be programmed from 
200kHz to 2.2MHz through external resistors to 
optimizes either the power efficiency or the external 
components’ sizes. The SCT2324 allows power 
conversion from high input voltage to low output 
voltage with a minimum 80ns on-
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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 3.8 30 V 

VOUT Output voltage range 0.8 22 V 

TJ Operating junction temperature -40 150 °C 

ESD RATINGS 

PARAMETER DEFINITION MIN MAX UNIT 

VESD 

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

-2.5 2.5 kV 

Charged Device Model (CDM), per ANSI-JEDEC-JS-002-
2014 specification, all pins (2) 

-1 1 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 FCSOT583 UNIT 

RθJA 
(1)
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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 

VIN Operating input voltage  3.8  30 V 

VIN_UVLO 
Input UVLO Threshold VIN rising  3.6 3.78 V 

Hysteresis   300  mV 

ISHDN Shutdown current from VIN pin EN=0, no load  1
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SYMBOL PARAMETER TEST CONDITION MIN TYP MAX UNIT 

tON_MAX
* Max on-time   9  us 

Protection 

VOVP 
Feedback overvoltage with respect to VFB/VREF rising  115  % 

reference voltage VFB/VREF falling  113  % 

VBOOTUV BOOT-SW UVLO threshold  BOOT-SW falling  2.5  V 

TSD
* Thermal shutdown threshold  

TJ rising  165  °C 

Hysteresis  30  °C 

*Derived from bench characterization or design function. 
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TYPICAL CHARACTERISTICS  

 
Figure 2. Efficiency, FSW=500kHz, VOUT=5V Figure 3. Efficiency, FSW=500kHz, VOUT=3.3V 

  

Figure 4. Load Regulation (VIN=12V, VOUT=5V) 

  

Figure 5. Line Regulation (VOUT=5V, ILOAD=2A) 

 

Figure 6. Quiescent current VS Temperature 
Figure 7. RDSON VS Temperature 
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start-up without triggering hiccup. Hiccup is enabled once output reaches regulation or time exceeds tSS, whichever 
happens first. 

When the output voltage drops below the set value, the soft start voltage will track the decrease in output voltage 
in a certain proportion. This situation may occur under the following conditions: 

• When the input voltage is too low to maintain the set output voltage.  

• When overcurrent occurs causing a decrease in output voltage.  

When the above conditions are removed, the output voltage will still increase under soft start. But it should be noted 
that if the output voltage drops below 65% due to overcurrent, hiccup will be triggered. 

Switching Frequency 

The switching frequency of the SCT2324 is set by placing a resistor between RT pin and the ground. 

In resistor setting frequency mode, a resistor placed between RT pin to the ground sets the switching frequency 
over a wide range from 200kHz to 2.2MHz. When RT is floating, the frequency is 500kHz, and when RT is connected 
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Low Drop-out Function 

At a given clock frequency, duty cycle is limited by minimum off time. During the condition of low voltage difference 
from the input to the output, to maintain the output voltage from falling, the SCT2324 extends on time past the end 
of the clock cycle until the required peak inductor current is achieved. The clock is allowed to start a new cycle once 
peak inductor current is achieved or once a predetermined maximum on time (tON_max) of approximately 9us passes. 
As a result, to ensure that the output voltage can better follow the changes in input voltage, when SCT2324 operates 
in LDO function, the switching frequency begins to decrease, with a minimum decrease to 108kHz. The minimum 
frequency limit avoids possible audio interference. 

During slow power on and power off applications, due to the LDO function, the output voltage can closely track the 
slope changes of the input voltage. As the input voltage is reduced to near the output voltage, i.e., during slowing 
power-up and power-down application, the off-time of the high side MOSFET starts to approach the minimum value. 
Without LDO function mode, beyond this point the switching may become erratic and/or the output voltage will fall 
out of regulation. To avoid this problem, the SCT2324 LDO mode automatically reduces the switching frequency to 
increase the effective duty cycle and maintain regulation. 

Minimum On Time Function 

Even if the duty cycle at the set frequency is limited by the minimum on time, SCT2324 can still maintain stable 
adjustment of the output voltage during the transition from high input voltage to low output voltage. 

If the input-output voltage ratio is too high, even if the current exceeds the compensation specified peak, the high 
side MOSFET cannot shut down quickly enough to adjust the output voltage. This will cause the output voltage to 
continuously increase until overvoltage protection is triggered. To avoid this situation, when the conduction time of 
the high side MOSFET touches the minimum on time due to the increase in input and output voltage difference, 
SCT2324 will switch to valley current control mode. After the high side MOSFET is turned off, the low side MOSFET 
will remain open until the inductor current drops below the required valley current. During this period, the next clock 
cycle will be blocked from starting, so the switching frequency will decrease. =Ր
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0.8V reference voltage, the high-side MOSFET turns off to avoid output voltage continue to increase. When the FB 
pin voltage falls below 113% of the 0.8V reference voltage, the high-side MOSFET can turn on again. 

Thermal Shutdown 

The SCT2324 protects the device from the damage during excessive heat and power dissipation conditions. Once 
the junction temperature exceeds 165°C, the internal thermal sensor stops power MOSFETs switching. When the 
junction temperature falls below 135°C, the device restarts with internal soft start phase.  
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Typic遄 Applic遄tion 

  Figure 11. SCT2324 

Design Example, 

5

V Output 
Design 

Parau遈ters

 Design Parau遈ters  Ex遄mple V遄e Input Volt遄e 2 褗V  N遒rma 5 . 5V t o  3 0V Output Voltage 5V M遄xiuuu Output दurrent 2 褤 Swit遆hing ऩrequen遆y 50 0kHz  Output voltage ripple (pe遄k to pe遄k)  2 褘 . 2m V Transient逃Respon遖e 0. 5A to 1 . 5 褤 loa st遈p 296m V    
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Output Voltage 
 
The output voltage is set by an external resistor divider 
R1 and R2 in typical application schematic. 
Recommended R2 resistance is 10.2kΩ. Use Equation 6 
to calculate R1. 

 

𝑅1 = (
𝑉𝑂𝑈𝑇

𝑉𝑅𝐸𝐹

− 1) ∗ 𝑅2 (6) 

where: 

• VREF is the feedback reference voltage, typical 
0.8V. 

 

Table 1. R1, R2 Value for Common Output Voltage 

(Room Temperature) 

VOUT R1 R2 

3.3 V 31.6 KΩ 10.2 kΩ 

5 V 53.6 KΩ 10.2 kΩ 

12 V 143 KΩ 10.2 kΩ 
 

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 
downgrades converter’s overall power efficiency and thermal performance. In this design, a moderate switching 
frequency of 500kHz is selected to achieve both small solution size and high efficiency operation. 
 

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 30%~50% of the maximum output current. 

The peak-to-peak ripple current in the inductor ILPP can be calculated as in Equation 7. 

𝐼𝐿𝑃𝑃 =
𝑉𝑂𝑈𝑇 ∗ (𝑉𝐼𝑁 − 𝑉𝑂𝑈𝑇)

𝑉𝐼𝑁 ∗ 𝐿 ∗ 𝑓𝑆𝑊

 (7) 

 
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 8 to calculate the inductance value. 

𝐿𝑀𝐼𝑁 =
𝑉𝑂𝑈𝑇

𝑓𝑆𝑊 ∗ 𝐿𝐼𝑅 ∗ 𝐼𝑂𝑈𝑇(𝑚𝑎𝑥)

∗ (1 −
𝑉𝑂𝑈𝑇

𝑉𝐼𝑁(𝑚𝑎𝑥)

) (8) 

 
Where: 

• LMIN is the minimum inductance required. 

• fsw is the switching frequency. 

• VOUT

http://www.silicontent.com/


http://www.silicontent.com/


SCT2324 

 

c       16     For more information www.silicontent.com    © 2026  Silicon Content Technology Co., Ltd.   All Rights 
Reserved  

Product Folder Links:  SCT2324 

For this example, two 10μF, X7R ceramic capacitors rated for 50V in parallel are used. And a 0.1μF for high-
frequency filtering capacitor is placed as close as possible to the device pins. 

Bootstrap Capacitor Selection 

A 0.1μF ceramic capacitor must be connected between BOOT pin and SW pin for proper operation. A ceramic 

capacitor with X7R or better grade dielectric is recommended. The capacitor should have a 10V or higher voltage 

rating. 

Output Capacitor Selection 

The selection of output capacitor will affect output voltage ripple in steady state and load transient performance. 

The output ripple is essentially composed of two parts. One is caused by the inductor current ripple going through 
the Equivalent Series Resistance ESR of the output capacitors and the other is caused by the inductor current ripple 
charging and discharging the output capacitors. To achieve small output voltage ripple, choose a low-ESR output 
capacitor like ceramic capacitor. For ceramic capacitors, the capacitance dominates the output ripple. For 
simplification, the output voltage ripple can be estimated by Equation 14 desired. 

∆VOUT =
𝑉𝑂𝑈𝑇 ∗ (𝑉𝐼𝑁 − 𝑉𝑂𝑈𝑇)

8 ∗ 𝑓𝑆𝑊
2 ∗ 𝐿 ∗ 𝐶𝑂𝑈𝑇 ∗ 𝑉𝐼𝑁

 (14) 

Where: 

• ΔVOUTis the output voltage ripple. 

• fSW is the switching frequency. 

• L is the inductance of inductor. 

• COUT is the output capacitance.  

• VOUT is the output voltage. 

• VIN is the input voltage. 
 

Due to capacitor’s degrading under DC bias, the bias voltage can significantly reduce capacitance. Ceramic 
capacitors can lose most of their capacitance at rated voltage. Therefore, leave margin on the voltage rating to 
ensure adequate effective capacitance. Typically, two 22μF ceramic output capacitors work for most applications.  

 
Table 2: Typical External Component Values  

VOUT FREQUENCY R1 R2 RRT L1 C8 COUT 
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Application Waveforms 

 

 
Figure 18. Load Transient (0.2A~1.8A, 1.6A/us) 

 

 
Figure 19. Load Transient (0.5A~1.5A, 1.6A/us) 

 
Figure 20. Output Ripple (ILOAD=0.1A) 

 
Figure 21. Output Ripple (ILOAD=1A) 

 

 
Figure 22. Output Ripple (ILOAD=2A) 

 

Figure 23. Thermal, 24VIN, 5VOUT, 2A 
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TAPE AND REEL INFORMATION 

 

 

                                 

PIN1
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