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

PARAMETER DEFINITION MIN MAX UNIT 

VIN Input voltage range 2.8 5.5 V 

VOUT Output voltage range 0.6 5 V 

TA Operating ambient temperature -40 125 °C 

TJ Operating junction temperature -40 150 °C 

ESD RATINGS 

PARAMETER DEFINITION MIN MAX UNIT 

VESD 

Human Body Model(HBM), per ANSI-JEDEC-JS-001-2014 
specification, all pins(1) 

-2 +2 kV 

Charged Device Model(CDM), per ANSI-JEDEC-JS-002-
2014specification, all pins(2) 

-1 +1 kV 
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ELECTRICAL CHARACTERISTICS 
VIN=5V, TJ=-40°C~125°C, typical values are tested under 25°C.  

SYMBOL PARAMETER TEST CONDITION MIN TYP MAX UNIT 

Power Supply and Output 

VIN Operating input voltage  2.8  5.5 V 

VIN_UVLO 
Input UVLO VIN rising  2.7 2.75 V 

Hysteresis   200  mV 

ISD Shutdown current    0.05 2.2 uA 

IQ Quiescent current from VIN no load, no switching  320 400 uA 
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TYPICAL CHARACTERISTICS 

 

Figure 1. Efficiency vs Load Current Figure 2. Load Regulation 

Figure 3. Frequency vs Input Voltage 
 

Figure 4. Current-limit vs Temperature 

Figure 5. VFB vs Temperature Figure 6. UVLO vs Temperature 
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FUNCTIONAL BLOCK DIAGRAM 
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Figure 7. Functional Block Diagram 
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OPERATION 

Overview 

The SCT2120Q is a 2.8V-5.5V input, 2A output, synchronous buck converter with built-in 80mɋ high-side and 50mɋ 
low-side power MOSFETs. It implements constant on time control to regulate output voltage, providing excellent 
line and load transient response.  

The device operates in Forced pulse width modulation mode at light loading to Low output ripple performance. The 
quiescent current is typically 320uA under no load. The SCT2120Q features an internal 1.5ms soft-start time to 
avoid large inrush current and output voltage overshoot during startup. The SCT2120Q has a default input start-up 
voltage of 2.7V with 200mV hysteresis. 

Constant On-time Control  

The SCT2120Q device is 2.8-5.5V input, 2A output, synchronous step-down converters with internal power 
MOSFETs. Constant on-time (COT) control is employed to provide fast transient response and easy loop 
stabilization. At the beginning of each cycle, the high-side MOSFET is turned on for a fixed one shot time ON-time 
period. The one shot 
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than reference voltage. The device exits this regulation period when the feedback voltage falls below 107% of the 
reference voltage. 

Thermal Shutdown 
Once the junction temperature in the SCT2120Q exceeds 160°C, the thermal sensing circuit stops converter 
switching and restarts with the junction temperature falling below 140°C. Thermal shutdown prevents the damage 
on device during excessive heat 
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APPLICATION INFORMATION 

Typical Application 
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Figure 8. SCT2120Q Design Example, 1.2V Output  

Design Parameters 

Design Parameters Example Value 

Input Voltage 5V Normal 2.8V to 5.5V 

Output Voltage 1.2V 

Maximum Output Current 2A 

Switching Frequency 2MHz 

Output voltage ripple (peak to peak) 2mV 

Transient Response 0.2A to 1.8A load step æVout =5
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Output Voltage 
 
The output voltage is set by an external resistor divider 
R1 and R2 in typical application schematic. 
Recommended R2 resistance is 10.2Kɋ. Use equation 
3 to calculate R1. 

 

1 ( 1) 2OUT

REF

VR R  (3) 

where: 

• VREF is the feedback reference voltage, typical 
0.6V 

 

Table 1. R1, R2Value for Common Output Voltage 

(Room Temperature) 

VOUT R1 R2 

1.2 V 10.2 Kɋ 10.2 Kɋ 

1.8 V 20 Kɋ 10.2 Kɋ 
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The input capacitance value determines the input ripple voltage of the regulator. The input voltage ripple can be 
calculated using Equation 10 and the maximum input voltage ripple occurs at 50% duty cycle. 

(1 )
OUT OUT OUT

IN

SW IN IN IN

I V V
V

F C V V


 =  −

 
 (10) 

Where: 

• ȹVIN is the input voltage ripple. 

• FSW is the switching frequency. 

• CIN is the input capacitance. 

• VOUT is the output voltage. 

• VIN is the input voltage. 

For this example, 10ɛF, X7R ceramic capacitors rated for 10 V in parallel are used. And a 0.1ɛF for high-frequency 
filtering capacitor is placed as close as possible to the device pins. 

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 11 desired. 

2
(1 )

8

OUT OUT
OUT

SW

 (11) 

Where: 

•
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Application Waveforms 

VIN=5V, VOUT=1.2V, unless otherwise noted 

 

 
Figure 9. Power up (ILOAD=2A) 

 
Figure 10. Power down (ILOAD=2A) 
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Layout Guideline 

Proper PCB layout is a critical for SCT2120Qôs 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 over heat 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 



 SCT2120Q 
 

For more information www.silicontent.com   © 2023 Silicon Content Technology Co., Ltd.   All Rights Reserved             17 

PACKAGE INFORMATION 
 
     

 
TOP VIEW 

 
BOTTOM VIEW 

 
SIDE VIEW 

 
 

 

SECTION A-A 
 

RECOMMENDED LAND PATTERN 

 
 

FCTQFN1.5X2-8L Package Outline Dimensions 
 

 

NOTE: 

1. THE LEAD SIDE IS WETTABLE. 
2. ALL DIMENSIONS ARE IN MILLIMETERS. 
3. LEAD COPLANARITY SHALL BE 0.08 MILLIMETERS MAX. 
4. JEDEC REFERENCE IS MO-220. 
5. DRAWING IS NOT TO SCALE. 
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TAPE AND REEL 


