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芯 洲 科 技  
Silicon Content Technology 

 

6V-100V Vin High Efficiency Asynchronous  

Step-down DCDC Converter  

 

FEATURES 
• Qualified for Automotive Applications 

• AEC-Q100 Qualified 
- Device Temperature Grade 1: -40°C to 125°C  
Ambient Operating Temperature Range 

• Wide Input Range: 6V-100V  

• Maximum Output Voltage: 30V  

• 2A Continuous Output Current 

• Integrated 500mΩ High-Side Power MOSFET 

• 140uA Quiescent Current 

• 1.2V ±2% Feedback Reference Voltage 

• 4ms Internal Soft-start Time  

• Fixed Switching Frequency at 380kHz  

• COT Control Mode with Integrated Loop 
Compensation 

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

• Cycle-by-Cycle Current Limiting 

• Over-Voltage Protection 

• Over-Temperature Protection 

• Available in an ESOP-8L

L ��
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REVISION HISTORY  
NOTE: Page numbers for previous revisions may differ from page numbers in the current version. 

Revision 1.0: Release to production. 

DEVICE ORDER INFORMATION  
ORDERABLE 

DEVICE  
PACKAGING 

TYPE 
STANDARD 
PACK QTY 

PACKAGE 
MARKING 

PINS
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ELECTRICAL CHARACTERISTICS 
VIN=48V, 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  6 
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TYPICAL CHARACTERISTICS 

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

 

 

Figure 3. Efficiency vs Load Current, Vout=5V 

 
Figure 4. Load Regulation, Vout=12V 

 
Figure 5. Load Regulation, Vout=5V 

 

 
Figure 6. Line Regulation, Vout=12V 

 
Figure 7. Switching Frequency vs Vin, Vout=12V  
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FUNCTIONAL BLOCK DIAGRAM 

 
Figure 8. Functional Block Diagram 
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OPERATION 

Overview 

The SCT2A26Q is a 6V-100V input, 4A peak current limit, Step-down DCDC converter with built-in 500mΩ high-
side power MOSFET. It implements constant on time control to regulate output voltage, providing excellent line and 
load transient response, and internal error amplifier integrated improve the line and load regulation. 

The SCT2A26Q features an internal 4ms soft-start time to avoid large inrush current and output voltage overshoot 
during startup. The switching frequency is fixed at 380KHz. The device also supports monolithic startup with pre-
biased output condition. 

The SCT2A26Q has a default input start-up voltage of 5.2V with 440mV hysteresis. The EN pin has a precision 
threshold that can be used to adjust the input voltage lockout thresholds with two external resistors to meet accurate 
higher UVLO system requirements. Floating EN pin enables the device with the internal pull-up current to the pin.  

The SCT2A26Q full protection features include the VIN input under-voltage lockout, the output over-voltage 
protection, over current protection with cycle-by-cycle current limit, output hard short protection and thermal 
shutdown protection. 

Constant On-Time Mode Control 

The SCT2A26Q employs constant on-time (COT) Mode control providing fast transient with pseudo fixed switching 
frequency. At the beginning of each switching cycle, since the feedback voltage (VFB) is lower than the internal 
reference voltage (VREF), the high-side MOSFET (Q1) is turned on during one on-time and the inductor current rises 
to charge up the output voltage. The on-
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Thermal Shutdown 

The SCT2A26Q protects the device from the damage during excessive heat and power dissipation conditions. Once 
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APPLICATION INFORMATION 

Typical application 

 

Figure 10. SCT2A26Q Design Example, 12V Output  

Design Parameters 

Design Parameters Example Value 

Input Voltage 48V Normal， 24V to 100V 

Output Voltage 12V 

Maximum Output Current 2A 

Switching Frequency 380 KHz 

Output voltage ripple (peak to peak) 15mV 

Transient Response 0.2A to 1.8A load step ∆Vout = 100mV 

Transient Response 0.75A to 1.25A load step ∆Vout = 50mV 
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The diode must also be selected with an appropriate power rating. The diode conducts the output current during 
the off-time of the internal power switch. The off-time of the internal switch is a function of the maximum input 
voltage, the output voltage, and the switching frequency. The output current during the off-time is multiplied by the 
forward voltage of the diode to calculate the instantaneous conduction losses of the diode. At higher switching 
frequencies, the ac losses of the diode need to be taken into account. The ac losses of the diode are due to the 
charging and discharging of the junction capacitance and reverse recovery charge. Equation 12 is used to calculate 
the total power dissipation, including conduction losses and ac losses of the diode. 

The SS510 diode has a junction capacitance of 300pF. Using Equation 12, the total loss in the diode at the maximum 
input voltage is 1.6W. 

http://www.silicontent.com/
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Application Waveforms 

Vin=48V, Vout=12V, unless otherwise noted 

Figure 12. Power up (Iload=2A) 

 

Figure 13. Power down (Iload=2A) 

 

Figure 14. EN toggle (Iload=2A) 

 

Figure 15. EN toggle (Iload=10mA) 

 

Figure 16. Over Current Protection Figure 17. Over Current Release 
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Application Waveforms (Continued) 

Vin=48V, Vout=12V, unless otherwise noted 

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

 

Figure 19. Load Transient (0.75A-1.25A, 1.6A/us) 

 

Figure 20. Output Ripple (Iload=0A) 

 

Figure 21. Output Ripple (Iload=0.1A) 

 

Figure 22. Output Ripple (Iload=2A) 

 

Figure 23. Thermal, 48VIN, 12Vout, 2A 
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Layout Guideline 

Proper PCB layout is a critical for SCT2A26Q’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 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. The power pad 
should be connected to bottom PCB ground planes using multiple vias directly under the IC.  
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PACKAGE INFORMATION 
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TAPE AND REEL INFORMATION 
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NOTICE: The information in this document is subject to change without notice. Users should warrant and guarantee the third 
party Intellectual Property rights are not infringed upon when integrating Silicon Content Technology (SCT) products into any 
application. SCT will not assume any legal responsibility for any said applications. 
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