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芯 洲 科 技  
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4.5V-40V Vin, 600mA Synchronous Step-down DCDC Converter 
 
 

FEATURES 
• Wide Input Range: 4.5V-40V   

• Up to 600mA Continuous Output Current 

• 0.81V Ñ 2.5% Feedback Reference Voltage 

• Integrated 600mÝ High-Side and 300mɋ Low-
Side Power MOSFETs 

• Fixed Frequency 1.2MHz  

• Force Pulse Width Modulation (FPWM) Mode 

• 80ns Minimum On-time 

• 1ms Internal Soft-start Time  

• Over-Temperature Protection 

• Available in an TSOT23-6L Package 

APPLICATIONS 
• Industrial 24V Distributed Power Bus 

• Power meter 

• Elevator, PLC, Servo 

• Automatic Control 

• Automotive  

DESCRIPTION 
The SCT2401F is a high frequency, up to 600mA 
continuous output synchronous buck converter. It has 
wide input voltage rating from 4.5V to 40V, which 
integrates a 600mÝ high-side MOSFET and a 300mÝ 
low-side MOSFET. The SCT2401F, adopts the peak 
current mode control with built-in loop compensation to 
make the chip easy to use.  

The SCT2401F features fixed 1.2MHz switching 
frequency, which minimizes the external off chip 
passive components size and reduces the output ripple 
to be lower than 0.1% of output when the output is 12V. 
With a minimum 80ns on-time of high-side MOSFET, 
the SCT2401F allows power conversion from high input 
voltage to low output voltage. 

The SCT2401F supports the Force Pulse Width 
Modulation (FPWM) mode to achieve small output 
ripple at light load mode.  

The SCT2401F offers cycle-by-cycle current limit, 
thermal shutdown protection and input voltage under-
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REVISION HISTORY  
NOTE: Page numbers for previous revisions may differ from page numbers in the current version. 

Revision 1.0: Production. 

Revision 1.1: Add SW transient ABS spec. 

Revision 1.2: Update EN configure UVLO related. 

Revision 1.3: Update Figure12. 

Revision 1.4: Update DEVICE ORDER INFORMATION. 
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SW 6 Switching node of the buck converter. 

RECOMMENDED OPERATING CONDITIONS 
Over operating free-air temperature range unless otherwise noted 

PARAMETER DEFINITION MIN MAX UNIT 

VIN 
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SYMBOL PARAMETER TEST CONDITION MIN TYP MAX UNIT 

Current Limit 

ILIM_HSD HSD peak current limit  0.7 0.9 1.1 A 

ILIM_LSD LSD valley current limit From source to drain  0.8  A 

ILIM_LSDN LSD negative current limit From drain to source  0.6  A 

Switching Frequency 

FSW Switching frequency  VIN=12V, VOUT=5V 960 1200 1440 kHz 

tON_MIN Minimum on-time   80  ns 

Soft Start Time 

tSS Internal soft-start time   1  ms 

Protection 

VOVP 
Feedback overvoltage with respect to VFB/VREF rising  110  % 

reference voltage VFB/VREF falling  105  % 

TSD* 
Thermal shutdown threshold TJ rising  170  

ÁC 
Hysteresis   25  

*Derived from bench characterization 
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FUNCTIONAL BLOCK DIAGRAM 

 

Oscillator
with PLL

 
 

Figure 13. Functional Block Diagram 
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14 from VIN to EN. The UVLO rising and falling threshold can be calculated by Equation 1 and Equation 2 
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Thermal Shutdown 

Once the junction temperature in the SCT2401F exceeds 170°C, the thermal sensing circuit stops converter 
switching and restarts with the junction temperature falling below 145°C. Thermal shutdown prevents the damage 
on device during excessive heat and power dissipation condition. 

 

.   
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APPLICATION INFORMATION 

Typical Application 
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Figure 16. 24V Input, 5V/0.6A Output 
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Figure 17. 24V Input, 12V/0.6A Output 

Design Parameters 

 
  

Design Parameters Example Value 

Input Voltage 24V 

Output Current 0.6A 

Switching Frequency 1.2MHz 

Start Input Voltage (rising VIN) 5.5V 

Stop Input Voltage (falling VIN) 5V 
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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 20Kɋ. Use equation 4 
to calculate R1. 

 

Ὑ
ὠ

ὠ
ρ ᶻ Ὑ  (4) 

where: 

• VREF is the feedback reference voltage, typical 
0.81V 

 

Table 1. R1, R2Value for Common Output Voltage 

(Room Temperature) 

VOUT R1 R2 

1.8   V 24.9 Kɋ 20 Kɋ 

2.5   V 42.2 Kɋ 20 Kɋ 

3.3   V 62 Kɋ 20 Kɋ 

5   V 105 Kɋ 20 

 

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

) πȢυ ᶻ )  (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 
bias voltage across a capacitor increases. 

The input capacitance value determines the input ripple voltage of the regulator. The input voltage ripple can be 
calculated using Equation 13 and the maximum input voltage ripple occurs at 50% duty cycle. 

Ў6
)

Æ ᶻ #
ᶻ

6

6
ᶻ ρ

6

6
 (13) 

For this example, a 4.7ɛF, X7R ceramic capacitors rated of 50 V in parallel are used. And a 0.1 ɛF for high-frequency 
filtering capacitor is placed as close as possible to the device pins. 

Bootstrap Capacitor Selection 

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

capacitor with X5R 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. 

Ў6
ὠ ᶻ ὠ ὠ

ψ ᶻ Ὢ ᶻ ὒ ᶻ ὅ ᶻ ὠ
 (14) 

Where 

• ȹ6  is 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 capacitorôs 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, one 22ɛF ceramic output capacitors work for most applications.  
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Application Waveforms 

Unless otherwise noted the following conditions apply: Vin=24V, VOUT=5V, FSW=1200kHz. 

 
Figure 18. Power up 

 

 
Figure 
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Layout Guideline 

The regulator could suffer from instability and noise problems without carefully layout of PCB. Radiation of high- 
frequency noise induces EMI, so proper layout of the high-frequency switching path is essential.  

1. Minimize the length and area of all traces connected to the SW pin, and always use a ground plane under the 
switching regulator to minimize coupling.  

2. 
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PACKAGE INFORMATION 

                              

TOP VIEW                                                                         BOTTOM VIEW 

 

 
SIDE VIEW 

 
 
NOTE: 

1. Drawing proposed to be made a JEDEC package outline MO-
220 variation. 

2. Drawing not to scale. 

3. All linear dimensions are in millimeters. 

4. Thermal pad shall be soldered on the board. 

5. Dimensions of exposed pad on bottom of package do not 
include mold flash.  

6. Contact PCB board fabrication for minimum solder mask web 
tolerances between the pins.  

 
 
 

 

 
 
  

SYMBOL 
Unit: Millimeter 

MIN TYP MAX 

A -------  1.10 

A1 0.000  0.10 

A2 0.70  1.00 

D 2.85  2.95 

E 2.65  2.95 

E1 1.55  1.65 

b 0.30  0.50 

c 0.08  0.20 

e 0.95(BSC) 

L 0.30  0.60 

Ὧ 0º  8º 
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TAPE AND REEL INFORMATION 
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