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4.5V-60V Vin, 5A, High Efficiency Step-down DCDC Converter with 
Adjustable Frequency  

FEATURES 
• Wide Input Range: 4.5V-60V   

• Up to 5A Continuous Output Current 

• 0.8V ±1% Feedback Reference Voltage 

• Integrated 80mΩ High-Side MOSFET 

• Low Quiescent Current: 175uA 

• Pulse Skipping Mode (PSM) in light load 

• 130ns Minimum On-time 

• Adjustable Soft-start Time  

• Adjustable Frequency 100KHz to 800KHz  

• External Clock Synchronization 

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

• Low Dropout Mode Operation 

• Derivable Inverting Voltage Regulator 

• Over
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REVISION HISTORY  
NOTE: Page numbers for previous revisions may be different from page numbers in the current version. 

Revision 1.0: Production. 

Revision 1.1: Add SW transient spec in ABS max, add high low limit in EC table. 

Revision 1.2: Add θjc parameter. 

Revision 1.3: Update DEVICE ORDER INFORMATION. 

Revision 1.4: Add MSL, update PACKAGE INFORMATION. 

DEVICE ORDER INFORMATION  

ORDERABLE 
DEVICE  

PACKAGING 
TYPE  

STANDARD 
PACK QTY 

PACKAGE 
MARKING 

PINS 
PACKAGE 

DESCRIPTION 
MSL 

SCT2651DRBR Tape & Reel 5000 2651 10 DFN-10 3 

ABSOLUTE MAXIMUM RATINGS 
Over operating free-air temperature unless otherwise noted(1) 

PIN CONFIGURATION 
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TYPICAL CHARACTERISTICS 

 
Figure 2. Efficiency vs Load Current, Vout=5V 

 
Figure 3. Efficiency vs Load Current, Vin=24V 

 

Figure 4. Load Regulation, Vin=24V, Vout=3.3V 

 

Figure 5. Current Limit VS Temperature 

 

Figure 6. Switching Frequency VS Temperature Figure 7. Switching Frequency vs RT Resistor 
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FUNCTIONAL BLOCK DIAGRAM 
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Figure 8. Functional Block Diagram 
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OPERATION 

Overview 

The SCT2651 is a 4.5V-60
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where  

• Vrise is rising threshold of Vin UVLO 

• Vfall is falling threshold of Vin UVLO 
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Figure 9. System UVLO by enable divide 

Output Voltage 

The SCT2651 regulates the internal reference voltage at 0.8V with 1% tolerance over the operating temperature 
and voltage range. The output voltage is set by a resistor divider from the output node to the FB pin. It is 
recommended to use 1% tolerance or better resistors. Use Equation 3 to calculate resistance of resistor dividers. 
To improve efficiency at light loads, larger value resistors are recommended. However, if the values are too high, 
the regulator will be more susceptible to noise affecting output voltage accuracy. 

Ὑ ͺ

ὠ

ὠ
ρ ᶻ Ὑ ͺ  (3) 

where  

• RFB_TOP is the resistor connecting the output to the FB pin. 

• RFB_BOT is the resistor connecting the FB pin to the ground. 

Adjustable Soft-Start 

The SCT2651 features adjustable soft-start time to prevent inrush current during start-up stage. The soft

�々 
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where, fsw is switching clock frequency 

Oscillator
With PLL

CLK
RT/CLK

  

Figure 10. Setting Frequency and Clock Synchronization 

In clock synchronization mode, the switching frequency synchronizes to an external clock applied to RT/CLK pin. 
The synchronization frequency range is from 100KHz to 800KHz and the rising edge of the SW synchronizes to the 
falling edge of the external clock at RT/CLK pin with typical 66ns time delay. A square wave clock signal to RT/CLK 
pin must have high level no lower than 2V, low level no higher than 0.4V, and pulse width larger than 80ns.  

In applications where both resistor setting frequency mode and clock synchronization mode are needed, the device 
can be configured as shown in Figure 10
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with FB voltage less than internal reference voltage continuously. The COMP pin voltage ramps up to high clamp 
voltage 2.25V typical.  

The SCT2651 implements frequency foldback to protect the converter in unexpected overload or output hard short 
condition at higher switching frequencies and input voltages
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APPLICATION INFORMATION 

Typical Application 
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Figure 11. SCT2651 Design Example, 3.3V Output with Programmable UVLO 

Design Parameters 

Design Parameters Example Value 

Input Voltage 24V Normal 4.5V to 60V 

Output Voltage 3.3V 

Maximum Output Current 5A 

Switching Frequency 500 KHz 

Output voltage ripple (peak to peak) 16.5mV 

Transient Response 1.25A to 3.75A load step ∆Vout = 135mV 

Start Input Voltage (rising VIN) 5.73V 

Stop Input Voltage (falling VIN) 4.045
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Output Voltage 
 
The output voltage is set by an external resistor divider 
R5 and R6 in typical application schematic. 
Recommended R6 resistance is 10.2KΩ. Use equation 
7 to calculate R5. 

 

Ὑ
ὠ

ὠ
ρ ᶻ Ὑ  (7) 

where: 

• VREF is the feedback reference voltage, typical 
0.8V 

 

Table 1. R5, R6Value for Common Output Voltage 

(Room Temperature) 

VOUT R5 R6 

2.5   V 21.5 KΩ 10.2 KΩ 

3.3   V 31.6 KΩ 10.2 KΩ 

5   V 53.6 KΩ 10.2 KΩ 

12 V 143 KΩ 10.2 KΩ 

24V 294 KΩ 10.2 KΩ 

36V 442 KΩ 10.2 KΩ 

48V 604 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. The 130ns minimum on-time limitation 
also restricts the selection of higher switching frequency. In this design, a moderate switching frequency of 50

http://www.silicontent.com/


SCT2651 

 

For more information www.silicontent.com    © 2020  Silicon Content Technology Co., Ltd.   All Rights Reserved        13     

Product Folder Links:  SCT2651  

Inductor Selection 

There are several factors should be considered in selecting inductor such as inductance, saturation current, the 
RMS current and 
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When selecting ceramic capacitors, it needs to consider the effective value of a capacitor decreasing as the DC 
bias voltage across a capacitor increasing. 

The input capacitance value determines the input ripple voltage of the regulator. The input voltage ripple can be 
calculated using Equation 18 and the maximum input voltage ripple occurs at 50% duty cycle. 

Ў6
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Æ ᶻ #
ᶻ

6

6
ᶻ ρ

6

6
 (18) 

For this example, four 4.7μF, X7R ceramic capacitors rated for 100 V in parallel are used. And a 0.1 μF 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 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 19 desired. 

Ў6
ὠ ᶻ ὠ ὠ
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 (19) 

Where 

• Δ6 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 

• VINis 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, four 47μF ceramic output capacitors work for most applications.  

Compensation Components 

The SCT2651 employs peak current mode control for easy compensation and fast transient response. An external 
network comprising resister R4, ceramic capacitors C7 and optional C
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The DC voltage gain of the loop is given by equation 21. 

ὃ ὃ ᶻ Ὃ ᶻ
ὠ

Ὅ
 (21) 

The system has two noteworthy poles: one is due to the compensation capacitor C7 and the error amplifier output 
resistor. The other is caused by the output capacitor and the load resistor. These poles as located at:  
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where 
• ROEA is e
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Layout Guideline
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PACKAGE INFORMATION 
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TAPE AND REEL INFORMATION 
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