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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: Update efficiency curve and Thermography 

Revision 1.2: Update DEVICE ORDER INFORMATION 

Revision 1.3: Update Recommended Component Selections and Recommended Inductor and Resistor Range 

Revision 1.4: Update ABS TJ max information 
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TYPICAL CHARACTERISTIC0 

 

Figure 1. Efficiency vs Load Current(VIN=12V) 

 

Figure 2. Line Regulation 

Figure 3. Load Regulation 
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FUNCTIONAL BLOCK DIAGRAM 
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OPERATION 

Adaptive On-time Control 

The SCT2240 device is 4.2-17V input, 4A output, synchronous step-down converters with internal power MOSFETs. 
Adaptive constant on-time (ACOT) control is employed to provide fast transient response and easy loop stabilization. 
At the beginning of each cycle, the high-side MOSFET is turned on for a fixed one shot time ON-time period. The 
one shot time is calculated by the converter’s input voltage (VIN) and the output voltage (VOUT) cycle-by-cycle 
based to maintain a pseudo-fixed frequency over the input voltage range, hence it is called adaptive on-time control. 
SCT2240 turns off high-side MOSFET after the fixed on time and turns on the low-side MOSFET. SCT2240 turns 
off the low-side MOSFET once the output voltage dropped below the output regulation, the one-shot timer then 
reset and the high-side MOSFET is turned on again. The on-time is inversely proportional to the input voltage and 
proportional to the output voltage. It can be calculated using the following equation (1): 
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Where: 
VOUT is the output voltage. 
VIN is the input voltage. 
fs is the switching frequency. 

After an ON-time period, the regulator goes into the OFF-time period. The OFF-time period length depends on VFB 
in most cases. It will end when the FB voltage decreases below 0.8V, at which point the ON-time period is triggered. 
If the OFF-time period is less than the minimum OFF time, the minimum OFF time will be applied, which is around 
220ns typical.   

Power Saving Mode (PSM) 

The SCT2240 is designed with Power Save Mode (PSM) at light load conditions for high power efficiency. The 
regulator automatically reduces the switching frequency and extends Toff while no Ton changing during the light 
load condition to get high efficiency and low output ripple. As the output current decreases from heavy load condition, 
the inductor current decreases as well, eventually nearing zero current, this is the boundary between CCM and 
DCM. The low side MOSFET is turned off when the inductor current reaches zero level. The load is provided only 
by output capacitor, when FB voltage is lower than 0.8V, the next ON cycle begins. When the output current 
increases from light to heavy load the switching frequency increases to keep output voltage. The transition point to 
light load operation can be calculated using the following equation (2): 

                                                                                                     (2) 

Where: 
TON is on-time 

VIN Power 

The SCT2240 is designed to operate from an input voltage supply range between 4.2V to 17V, 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 10uF may be 
required in addition to the local ceramic bypass capacitors.  
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Under Voltage Lockout UVLO 

The SCT2240 Under Voltage Lock Out (UVLO) default startup threshold is typical 4V with VIN rising and shutdown 
threshold is 3.65V 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 1.215V/rise), the SCT2240 enables all functions 
and the device starts soft-start phase. The SCT2240 has the built in 3ms soft-start time to prevent the output 
overshoot and inrush current. 
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APPLICATION INFORMATION

Typical Application

 

 

SCT 2240

 
Figure 8. 12V Input, 3.3V/4A Output 

Design Parameters
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Input Capacitor Selection 
 
For good input voltage filtering, choose low-ESR ceramic capacitors. A ceramic capacitor 10μF 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  BDC f the SCT2240.  
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Application Waveforms 

Vin=12V, Vout=3.3V, unless otherwise noted 

 
Figure 9. Power up  

 
Figure 10. Power down 

 
 
 

 
Figure 11. EN toggle（Iout=0.1A） 

 
 
 

 
Figure 13. Over Current Protection (1A to hard short)  

 
 
 
 

 
 
 

Figure 12. EN toggle（Iout=4A） 

 
 
 

 
Figure 14. Over Current Release (1A to hard short)  
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Application Waveforms 

Vin=12V, Vout=5V, unless otherwise noted 

 
 

Figure 15. Load Transient (0.4A-3.6A, 1.6A/us) 
 
 

 
Figure 17. Output Ripple (Iload=0A) 

 
 

 
Figure 19. Output Ripple (Iload=4A) 

 

 
 
 
 
 
 

Figure 16. Load Transient (1A-3A, 1.6A/us) 
 
 

 
Figure 18. Output Ripple (Iload=0.1A) 

 

 
Figure 20. Thermal, 12VIN, 3.3Vout, 4A 
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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. 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. The input capacitor needs to be very close to the VIN pin and GND pin to reduce the input supply 
ripple. Place the capacitor as close to VIN pin as possible to reduce high frequency ringing voltage on SW pin as 
well. Figure 21 is the recommended PCB layout of SCT2240. 

The layout needs be done with well consideration of the thermal. A large top layer 
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Thermal Considerations 

The maximum IC junction temperature should be restricted to 125°C under normal operating conditions. Calculate 
the maximum allowable dissipation, PD(max), and keep the actual power dissipation less than or equal to PD(max) . The 
maximum-power-dissipation limit is determined using Equation (9). 

𝑃𝐷(𝑀𝐴𝑋) =
125 − 𝑇𝐶𝐴

𝑅ψJA

 (9) 

 
where 

• TA is the maximum ambient temperature for the application. 

• RψJA is the junction-to-ambient thermal resistance. 

The real junction-to-ambient thermal resistance RψJA of the package greatly depends on the PCB type, layout, 
thermal pad connection and environmental factor. Using thick PCB copper and soldering the GND to a large ground 
plate enhance the thermal performance. Using more vias connects the ground plate on the top layer and bottom 
layer around the IC without solder mask also enhance the thermal capability.
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PACKAGE INFORMATION (SOT563) 

 
TOP VIEW 

 

BOTTOM VIEW 

 
SIDE VIEW 

 
 

 

FRONT VIEW 

 

RECOMMENDED LAND PATTERN 

 
 

SOT563-6L Package Outline Dimensions 
 

 
NOTE: 

1. THE LEAD SIDE IS WETTABLE. 
2. ALL DIMENSIONS ARE IN MILLIMETERS. 
3. LEAD COPLANARITY SHALL BE 0.08 MILLIMETERS MAX. 
4. JEDEC REFERENCE IS MO-220. 
5. DRAWING IS NOT TO SCALE. 
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TAPE AND REEL INFORMATION 
 

  

 

TAPE DIMENSIONS 

 


