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18V Vin, 12A, High Efficiency Synchronous Step-down DCDC Converter 

FEATURES 

• Wide 2.9V-18V 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 

• Fixed 400kHz Switching Frequency  

• 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 Package 

APPLICATIONS 
• High End DTV 

• Set-top Box, XDSL Modem, Personal Video 
Recorders 

• Server, Cloud-Computing, Storage 

• Telecom & Networking, Small-cell Base Stations, 
Point-of-Load (POL)  

• IPCs, Factory Automation, PLC, Test 
Measurement 

DESCRIPTION 

The SCT22C1C is a high efficiency synchronous step-
down DC-DC converter with 2.9V-18V input voltage 
range and adjustable output voltage down to 0.6V. It 
offers a small saving 2mmx3mm QFN package that 
supplies continuous 12A output current. The device 
fully integrates high-side and low-side power MOSFETs 
with 15mΩ/5mΩ on-resistance to minimize the 
conduction loss. 

The SCT22C1C adopts a Constant On-Time (COT) 
control to provide fast transient response and easy loop 
stabilization. The device offers fixed 1ms soft start to 
prevent inrush current during the startup of output 
voltage ramping. Power Good with open drain M
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 ELECTRICAL CHARACTERISTICS 
VIN=12V, TJ=-40°C~125
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SYMBOL PARAMETER TEST CONDITION MIN TYP MAX UNIT 

THICCUP Hiccup waiting time   7  ms 

VOVP_R VFB OVP threshold % of VREF VFB rising  122  % 

VOVP_F VFB OVP threshold % of VREF VFB falling  117  % 

VUVP_F VFB UVP threshold % of VREF VFB falling  75  % 

TSD 
Thermal shutdown threshold TJ rising  155  °C 

Hysteresis   30  °C 
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TYPICAL CHARACTERISTICS  

  
Figure 1. Efficiency VIN=12V, Vout=1.2V, Fsw=400kHz Figure 2. Efficiency VIN=12V, Vout=1.8V, Fsw=400kHz 

 
 

Figure 3. Load Regulation, Vout=1.2V, Fsw=400kHz  Figure 4. Switching Frequency VS Input Voltage 

  
Figure 5. Quiescent Current VS Temperature Figure 6. VCC VS 
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OPERATION 

Overview 

The SCT22C1C is a 2.9V-18V 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 SCT22C1C features an internal 1ms soft-start time to avoid large inrush current and output voltage overshoot 
during startup. The device features three different 
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Enable and Under Voltage Lockout Threshold  

The SCT22C1C 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 voltage falls below 2.3V or when the EN pin voltage is 
below 1.1V. An internal 1.5uA pull up current source to EN pin allows the device enable when EN pin floats. 

EN pin is a high voltage pin that can be connected to VIN directly to start up the device.  

For a higher system UVLO threshold, connect an external resistor divider (R1 and R2) shown in Figure 9 from VIN 
to EN. The UVLO rising and falling threshold can be calculated by Equation 1 and Equation 2 respectively. 

 

Vrise = 1.2 ∗ (1 +
R1

R2
) − 1.5uA ∗ R1 (1) 

 

Vfall = 1.1 ∗ (1 +
R1

R2
) − 1.5uA ∗ R1 (2) 

where  

• Vrise is rising threshold of Vin UVLO 

• Vfall is falling threshold of Vin UVLO 

1.2V
+

1.5uA

20K

VIN

R1

R2

EN

1.1V

 
 

Figure 15. System UVLO by enable divide 

Output Voltage 

The SCT22C1C regulates the internal reference voltage at 0.6V 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. 

𝑅𝐹𝐵_𝑇𝑂𝑃 = (
𝑉𝑂𝑈𝑇

𝑉𝑅𝐸𝐹

− 1) ∗ 𝑅𝐹𝐵_𝐵𝑂𝑇 (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. 

Internal Soft-Start 

The SCT22C1C integrates an internal soft-start circuit that ramps the reference voltage from zero volts to 0.6V 
reference voltage in 1ms. If the EN pin is pulled below 1.1V, switching stops and the internal soft-start resets. 
The soft-start also resets during shutdown due to thermal overloading. 

Mode Selection 

The SCT22C1C 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 1. MODE Pin Set-up for Mode Selection 

MODE Set-up Connect to GND Floating Connect to VCC 

MODE PFM PFM with USM FCCM 
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Power Good (PG) 

The Power Good (PG) pin is the output of an open drain output. When the FB pin is typically between 95% and 
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APPLICATION INFORMATION 

Typical Application 
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Figure 16. SCT22C1C
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Input Capacitor Selection 

For good input voltage filtering, choose low-ESR ceramic capacitors. A ceramic capacitor 10μ
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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 
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 7 desired. 

∆VOUT =
𝑉𝑂𝑈𝑇 ∗ (𝑉𝐼𝑁 − 𝑉𝑂𝑈𝑇)

8 ∗ 𝑓𝑆𝑊
2 ∗ 𝐿 ∗ 𝐶𝑂𝑈𝑇 ∗ 𝑉𝐼𝑁

 (7) 

Where 

• ΔVOUTis 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 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 22μF ceramic output capacitors work for most applications. 
 
Output Feedback Resistor Divider Selection 
 
The SCT22C1C features external programmable output voltage by using a resistor divider network R1 and R2 as 
shown in the typical application circuit Figure10. Use equation 8 to calculate the resistor divider values. 
 

𝑅1 =
(𝑉𝑂𝑈𝑇 − 𝑉𝑟𝑒𝑓) × 𝑅2

𝑉𝑟𝑒𝑓

 (8) 

 

Table 2 Recommended Component Values for Typical Output Voltage (Vin=12V) 

Fsw (kHz) Vout (V) L (μH) R7 (kΩ) R8 (kΩ) Cout(min)(μF) Cout(max)(μF) Cf (pF) 

400 

0.6 0.68 0 10.2 300 500 N/A 

1.2 1.2 10.2 10.2 100 500 N/A 

1.8 1.2 20.4 10.2 88 500 100 
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Application Waveforms 

Unless otherwise noted, the following conditions are VIN=12V, VOUT=1.2V, Temperature=25C. 

  
Figure 7. Power up (Iload=12A) Figure 8. Power down (Iload=12A) 

  
Figure 9. EN toggle (Iload=12A) Figure 10. EN toggle PFM (Iload=20mA) 

  
Figure 11. Over Current Protection(1A to hard short) ILIMIT=14A Figure 12. Over Current Release (hard short to 1A) 
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Application Waveforms(Continued) 

Unless otherwise noted, the following conditions are VIN=12V, VOUT=1.2V, Temperature=25C. 

  
Figure 13. Output Ripple (Iload=0mA, PFM) Figure 14. Output Ripple (Iload=0mA, FCCM) 

  
Figure 15. Output Ripple (Iload=0mA, USM) Figure 16. Output Ripple (Iload=12A) 400kHz 

  
Figure 17. Load Transient (0A-12A, 1.6A/us) Figure 18. Thermal, Fsw=400kHz, Iload=12A 
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Layout Guideline 

Proper PCB layout is a critical for SCT22C1C’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. Place a low ESR ceramic capacitor as close to VIN pin and the ground as possible to reduce parasitic effect. 

2. 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.  

3. 
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