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芯 洲 科 技  
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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-
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ILIMIT 5 Overcurrent limit setting. Need pull up this pin to VCC to set 14A current limit . 

MODE 6 

PFM, USM or FCCM mode selection. Connect the pin to VCC to force the device in 
Forced Continuous Current Modulation (FCCM) operation mode.  Ground the pin to 
operate the device in Pulse Frequency Modulation (PFM) mode without Ultrasonic 
Mode (USM). Floating the pin to operate the device in PFM with USM.  

SW 7 

Connect SW to the inductor and bootstrap capacitor. SW is driven up to VIN through 
the high-side power MOSFET during on-time. The inductor current drives SW to 
negative voltage through low-side power MOSFET during off-time. Use wide and 
short PCB traces to make the connection. Keep the SW pattern area minimized.  

BST 8 
Bootstrap. Must connect a 0.1uF capacitor or greater between SW and BST to form 
a floating supply across the gate driver of high-side power MOSFET. 

VCC 9 
Internal VCC LDO output. The driver and control circuits are powered by VCC. Don’t 
connect VCC to external circuit. Decouple with 1µF ceramic capacitor placed as 
close to VCC as possible.  

AGND 10 Signal logic ground. AGND is need Kelvin connection to PGND. 

FB 11 
Feedback voltage Input. Connect FB to the tap of a resistor divider from output 
voltage to AGND to set up output voltage. The device regulates FB to the internal 
reference value of 0.6V typical. 

EN 12 
Enable logic input. EN is a digital input that controls the converter on or off. EN high 
turns on the device and EN low turns off the device. Connecting to VIN with a 100kΩ 
pull-up resistor can enable the device.  

RECOMMENDED OPERATING CONDITIONS 
Over operating free-air temperature range unless otherwise noted 

PARAMETER DEFINITION MIN MAX UNIT 

VIN Input voltage range 2.9 7 V 

VOUT Output voltage range 0.6 2 V 

TJ Operating junction temperature -40 125 °C 

ESD RATINGS 

PARAMETER DEFINITION 
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SYMBOL PARAMETER TEST CONDITION MIN TYP MAX UNIT 
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TYPICAL CHARACTERISTICS  

 

Figure 2. Efficiency at VIN=5V, Fsw=800kHz, PFM mode
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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
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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 voltage falls below 2.3V or when the EN pin voltage is 
below 1.1V.  

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 
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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
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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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Application Waveforms 

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

 
Figure 11. Power up (Iload=12A) 

 
Figure 12. Power down (Iload=12A) 

 
Figure 13. EN toggle (Iload=12A) 

 
Figure 14. EN toggle PFM (Iload=10mA) 

 
Figure 15. Over Current Protection(1A to hard short)  

ILIMIT=14A 

 
Figure 16. Over Current Release (hard short to 1A)  

ILIMIT=14A 
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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 
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Layout Guideline 

Proper PCB layout is a critical for SCT21C0’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. The bottom layer is a large ground plane connected to the ground plane on top layer by vias. it is recommended 
8mil diameter drill holes of thermal vias, but a smaller via offers less risk of solder volume loss. On applications 
where solder volume loss thru the vias is of concern, plugging or tenting can be used to achieve a repeatable 
process. 

4. Output inductor should be placed close to the SW pin. The area of the PCB conductor minimized to prevent 
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PACKAGE INFORMATION 
 

PIN 1 ID

MARKING

TOP VIEW

PIN 1 ID

INDEX AREA

SIDE VIEW

RECOMMENDED LAND PATTERN

NOTE:

1) THE LEAD SIDE IS WETTABLE.

2) ALL DIMENSIONS ARE IN 

MILLIMETERS.

3) EXPOSED PADDLE SIZE DOES NOT 

INCLUDE MOLD FLASH.

4) LEAD COPLANARITY SHALL BE 

0.08 MILLIMETERS MAX.

5) DRAWING CONFIRMS TO JEDEC 

MO-220.

6) DRAWING IS NOT TO SCALE.

BOTTOM VIEW

PIN 1 ID

0.15X45°TYP.

SECTION A-A
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TAPE AND REEL INFORMATION 
 

 

SYMBOL 

 �Ã��/ 
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    R  F B _ T O P =  (     V  O U T    V  R E F − 1 ) ∗   R  F B _ B O T





    L  I N D M I N =     V  O U T ×  (   V  I N M A X −   V  O U T )      V  I N M A X ×   K  I N D ×   I  O U T × f  S W


    I  L P E A K =   I  O U T +   K  I N D ×     I  O U T 2


  ∆  V OUT =     V  O U T ∗ (   V  I N −   V  O U T )  8 ∗     f  S W 2 ∗ L ∗   C  O U T ∗   V  I N


   V OUT


    R 7 =     ( V  O U T −   V  r e f ) ×   R 8    V  r e f


   V rise = 1 . 2 ∗  ( 1 +   R 1  R 2 ) − 1 . 5 uA ∗ R 1


   V fall = 1 . 1 ∗  ( 1 +   R 1  R 2 ) − 1 . 5 uA ∗ R 1

