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7V Vin, 12A, High Efficiency Synchronous Step-down DCDC Converter 

FEATURES 

• Wide 2.9V-7V Input Voltage Range 

• 0.6V-2V Output Voltage Range 

• 12A Continuous Output Current 

• Integrated 15mΩ/5mΩ Rdson of HS/LS Power 
MOSFETs 

• Fixed 1ms Soft-start Time 

• Selectable 400KHz, 800KHz and 1.2MHz 
Switching Frequencies  

• Selectable PFM, USM and FCCM Operation 
Modes 

• 14A Current Limit 

• Cycle-by-Cycle Current Limiting 

• Output Over-Voltage Protection 

• Over-Temperature Protection 

• Available in a QFN 12-leads 2mmx3mm 
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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 

DEVICE ORDER INFORMATION  

ORDERABLE 
DEVICE 

PACKAGIN
G TYPE 

STANDARD 
PACK QTY 

PACKAGE 
MARKING 

PINS 
PACKAGE 

DESCRIPTION 
MSL 

SCT21C0FNBR Tape & Reel 5000 21C0 12 QFN-12L 2mmx3mm 1 
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TYPICAL CHARACTERISTICS  

 

Figure 2. Efficiency at VIN=5V, Fsw=800kHz, PFM mode 

 

Figure 3 
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FUNCTIONAL BLOCK DIAGRAM 

 

 

Figure 8. Functional Block Diagram 
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OPERATION 

Overview 

The SCT21C0 is a 2.9V-7V input, 12A continuous output synchronous buck converter with built-in 15mΩ Rdson 
high-side and 5mΩ Rdson low-side power MOSFETs. It implements the Constant on-time (COT) mode control to 
regulate output voltage, providing excellent line and load transient response and simplifying the external frequency 
compensation design.  

The switching frequency is selectable, 400kHz, 800kHz and 1.2MHz, by setting different FSEL status, to optimizes 
either the power efficiency or the external components’ sizes. The SCT21C0 features an internal 1ms soft-start time 
to avoid large inrush current and output voltage overshoot during startup. The device features three different 
operation modes at light loading: Pulse Frequency Modulation (PFM) mode, Ultra-Sonic Modulation (USM) mode 
and Forced Continuous Conduction Mode (FCCM) mode. The quiescent current is typically 150uA under no load 
and sleep mode condition to achieve high efficiency at light load. 

The SCT21C0 has a default input start-up voltage of 2.5V with 200mV hysteresis. The EN function features with a 
precision threshold that can be used to adjust the input voltage lockout thresholds with two external resistors to 
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efficiency in light load is much lower than heavy load. 

Enable and Under Voltage Lockout Threshold  

The SCT21C0 is enabled when the VIN pin voltage rises above 2.9V and the EN pin voltage exceeds the enable 
threshold of 1.2V. The device is disabled when the VIN pin 
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Mode Selection 

The SCT21C0 features three different operation modes at light load by easily programming the MODE pin. The 
programming information is listed in following table. The mode setting is latched in at each power up and is not be 
able to be modified during operation. Cycling the input power or the EN pin can reselect the switching frequency. 

Table 3. MODE Pin Set-up for Mode Selection 

MODE Set-up Connect to GND directly Floating Connect to VCC directly 

Switching Frequency PFM PFM with USM FCCM 

Power Good (PG) 
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on with normal ON-time and turn off, following with a LS-FET on until negative current limited triggered or FB lower 
than reference voltage. The device exits this regulation period when the feedback voltage falls below 117% of the 
reference voltage. 

Thermal Shutdown 

The SCT21C0 protects the device from the damage during excessive heat and power dissipation conditions. Once 

the junction temperature exceeds 155℃, the internal thermal senmð fol���
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APPLICATION INFORMATION 

Typical Application 

 

Figure 10. SCT21C0 Design Example, 1V Output  

Design Parameters 

Design Parameters Example Value 

Input Voltage 5V Normal 2.9V to 7V 

Output Voltage 1V 

Maximum Output Current 12 A 

Switching Frequency 800 KHz 

Output voltage ripple (peak to peak) 15mV 
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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 of the SCT21C0.  
 
Use Equation 4 to calculate the input voltage ripple:  

∆𝑉𝐼𝑁 =
𝐼𝑂𝑈𝑇

𝐶𝐼𝑁 × 𝑓𝑆𝑊

×
VOUT

VIN

× (1 −
𝑉𝑂𝑈𝑇

𝑉𝐼𝑁

) 

 

(4) 
Where: 

• CIN is the input capacitor value 

• fsw is the converter switching frequency 

• IOUT is the maximum load current 
 

Due to the inductor current ripple, the input voltage changes if there is parasitic inductance and resistance between 
the power supply and the VIN pin. It is recommended to have enough input capacitance to make the input voltage 
ripple less than 100mV. Generally, two 10V/22uF input ceramic capacitors are recommended for most of 
applications. Choose the right capacitor value carefully with considering high-capacitance ceramic capacitors DC 
bias effect, which has a strong influence on the final effective capacitance. 
 
Inductor Selection 

The performance of inductor affects the power supply’s steady state operation, transient behavior, loop stability, and 
buck converter efficiency. The inductor value, DC resistance (DCR), and saturation current influences both efficiency 
and the magnitude of the output voltage ripple. Larger inductance value reduces inductor current ripple and 
therefore leads to lower output voltage ripple. For a fixed DCR, a larger value inductor yields higher efficiency via 
reduced RMS and core losses. However, a larger inductor within a given inductor family will generally have a greater 
series resistance, thereby counteracting this efficiency advantage. 
 
Inductor values can have ±20% or even ±30% tolerance with no current bias. When the inductor current approaches 
saturation level, its inductance can decrease 20% to 35% from the value at 0A current depending on how the 
inductor vendor defines saturation. When selecting an inductor, choose its rated current especially the saturation 
cx蠳瀰�Mtoler�耀 and
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loss. For a certain inductor, larger current ripple generates higher DCR and ESR conduction losses and higher core 
loss.  
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 
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Application Waveforms(Continued)` 

Unless otherwise noted, the following conditions are VIN=5V, VOUT=1V, Temperature=25C. 

 
Figure 17. Output Ripple (Iload=10mA, PFM) 

 
Figure 18. Output Ripple (Iload=10mA, FCCM) 

 
Figure 19. Output Ripple (Iload=12A, 800kHz) 

 
Figure 20. Load Transient (0A-10A, 1.6A/us) 

 
Figure 21. Load Transient (5A-10A, 1.6A/us) 

 
Figure 22. Thermal, Fsw=800kHz, Iload=12A 

 

 

http://www.silicontent.com/


http://www.silicontent.com/


SCT21C0 

 

       18     For more information www.silicontent.com    © 2024  Silicon Content Technology Co., Ltd.   All Rights Reserved  

Product Folder Links:  SCT21C0 

PACKAGE INFORMATION 
 

QFN -12 (2mm x 3mm) 

SIDE VIEW

BOTTOM VIEW

NOTE:

1) ALL DIMENSIONS ARE IN MILLIMETERS.

2) LEAD COPLANARITY SHALL BE 0.08

MILLIMETERS MAX.

3) JEDEC REFERENCE IS MO-220.

4) DRAWING IS NOT TO SCALE.

PIN 1 ID

MARKING

TOP VIEW

PIN 1 ID

INDEX AREA

RECOMMENDED LAND PATTERN

PIN 1 ID

0.15X45°TYP.
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TAPE AND REEL INFORMATION 
 

 

SYMBOL 
MILLIMETER 

MIN NOM MAX 

A 328 329 330 
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