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2.8V-5.5V Vin 2A Synchronous Step Down Convertor 

FEATURES 
• Qualified for Automotive Applications 

• AEC-Q100 Qualified with the Following Results: 
- Device Temperature Grade 1: -40°C to 125°C 
  Ambient Operating Temperature Range 

• Input Voltage Range: 2.8V-5.5V 

• Up to 2A Peak Output Current  

• Low Shutdown Current 0.05uA 

• Low Quiescent operating Current: 35uA 

• 0.6V Feedback Reference Voltage 

• 2MHz Switching Frequency  

• Integrated 80mÝ High-Side and 50mɋ Low-Side 
Power MOSFETs 

• 100% Duty Cycle Mode 

• Adjustable output voltage from 0.6V to 5V  

• Active output discharge 

• 1.5ms Internal Soft-start Time  

• Power Good Indicator 

• Integrated Protection Feature 

- Cycle-by-cycle current limit  
- Under-voltage Lockout 
- HICCUP Over load Protection 
- Thermal Shutdown Protectiote6] TJ
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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 

(1) HBM and CDM stressing are done in accordance with the ANSI/ESDA/JEDEC JS-001-2014 specification 

THERMAL INFORMATION 

PARAMETER THERMAL METRIC FCTQFN1.5X2-8L UNIT 

RɗJA Junction to ambient thermal resistance(1) 91.2 

°C/W 

ɊJT Junction-to-top characterization parameter 7.9 

ɊJB Junction-to-board characterization parameter(1) 11.5 

RɗJCtop Junction to case thermal resistance

-
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FUNCTIONAL BLOCK DIAGRAM 
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Figure 7. Functional Block Diagram 
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OPERATION 

Overview 

The SCT2121Q 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 Pulse Frequency Modulation (PFM) mode at light loading to provide high light load efficiency. 
The quiescent current is typically 35uA under no load. The SCT2121Q features an internal 1.5ms soft-start time to 
avoid large inrush current and output voltage overshoot during startup. 

sf0 g

u-tartup. 
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increases from light to heavy load the switching frequency increases to keep output voltage. The transition point to 
light load operation can be calculated using the following equation (2): 

2

IN OUT
LOAD ON

V V
I T

L

−
=   (2) 

Where: 

• VOUT is the output voltage. 

• VIN is the input voltage. 

• TON is on-time. 

• L is the inductance of inductor. 

Output Voltage 

The SCT2121Q regulates the internal reference voltage at 0.6V. The output voltage is set by a resistor 
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peak current limit (typically 3.2A) during the ON period, the high-side MOSFET is forced off immediately to prevent 
the current from rising further. Then the low-side MOSFET turns on, and stays on until IL drops below the low-side 
MOSFET valley current limit (typically 3A). If output loading continues 
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APPLICATION INFORMATION 

Typical Application 
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Figure 8. SCT2121Q Design Example, 1.2V Output  

Design 
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Output Voltage
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RMS current also not be exceeded. Therefore, the peak switching current of inductor, ILPEAK and ILRMS can be 
calculated as in equation 7 and equation 8. 

2

LPP
LPEAK OUT

I
I I= +  (7) 

2 21
( ) ( )

12
LRMS OUT LPPI I I= +   (8) 

 
Where: 

• ILPEAK is the inductor peak current. 

• IOUT is the DC load current. 

• ILPP is the inductor peak-to-peak current. 

• ILRMS is the inductor RMS current. 

In overloading or load transient conditions, the inductor peak current can increase up to the switch current limit of 
the device which is typically 3.2A. The most conservative approach is to choose an inductor with a saturation current 
rating greater than 3.2A. Because of the maximum ILPEAK limited by device, the maximum output current that the 
SCT2121Q can deliver also depends on the inductor current ripple. Thus, the maximum desired output current also 
affects the selection of inductance. The smaller inductor results in larger inductor current ripple leading to a lower 
maximum output current. 

Input Capacitor Selection 

The input current to the step-down DCDC converter is discontinuous, therefore it requires a capacitor to supply the 
AC current to the step-down DCDC converter while maintaining the DC input voltage. Use capacitors with low ESR 
for better performance. Ceramic capacitors with X5R or X7R dielectrics are usually suggested because of their low 
ESR and small temperature coefficients, and it is strongly recommended to use another lower value capacitor (e.g. 
0.1uF) with small package size (0603) to filter high frequency switching noise. Place the small size capacitor as 
close to VIN and GND pins as possible. 

The voltage rating of the input capacitor must be greater than the maximum input voltage. And the capacitor must 
also have a ripple current rating greater than the maximum input current ripple. The RMS current in the input 
capacitor can be calculated using Equation 9. 

(1 )
OUT OUT

CINRMS OUT

IN IN

V V
I I

V V
=   −  
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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) 

 
Figure 11. EN toggle (ILOAD=10mA) 

 
Figure 12. EN toggle (ILOAD=2A) 

Figure 13. Over Current Protection (1A to hard short) Figure 14. Over Current Release (hard short to 1A) 
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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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