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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 4.6 28 V 

VOUT Output voltage range 0.6 20 V 

TJ Operating junction temperature -40 125 °C 

ESD RATINGS 

PARAMETER DEFINITION MIN MAX UNIT 

VESD 

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

- 2.5 ﹢2.5 kV 

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

- 2 ﹢2 kV 

(1) JEDEC document JEP155 states that 500V HBM allows safe manufacturing with a standard ESD control process. 
(2) JEDEC document JEP157 states that 250V CDM allows safe manufacturing with a standard ESD control process. 

THERMAL INFORMATION 

PARAMETER THERMAL METRIC FCSOT23-6L UNIT 

RθJA 
(1)(2) Junction to ambient thermal resistance 91.86 

°C/W 

ΨJT
 (2) Junction-to-top characterization parameter 12.73 

ΨJB
 (2) Junction-to-board characterization parameter  24.25 

RθJCtop
 (1)(2) Junction to case thermal resistance  103.16 

RθJB 
(2) Junction-to-board thermal resistance 24.5 

RθJA_EVM 
(3) Junction to ambient thermal resistance (EVM) 65.61 

ΨJT_EVM
 (3) Junction-to-top characterization parameter (EVM) 8.83 

 
(1) SCT provides RθJA and RθJC numbers only as reference to estimate junction temperatures of the devices. RθJA and RθJC are not a 
characteristic of package itself, but of many other system level characteristics such as the design and layout of the printed circuit 
board (PCB) on which the SCT
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ELECTRICAL CHARACTERISTICS 
VIN=12V, TJ=-40°C~125°C, typical value is tested under 25°C.  

SYMBOL PARAMETER TEST CONDITION MIN TYP MAX UNIT 

Power Supply and Output 

VIN Operating input voltage  4.6  28 V 

VIN_UVLO 
Input UVLO VIN rising  4.3 4.6 V 

Hysteresis   300  mV 

ISD Shutdown current EN=0, No load, VIN=12V  1.5 5
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FUNCTIONAL BLOCK DIAGRAM 
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Figure7. Functional Block Diagram 
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OPERATION 

Overview 

The SCT2331D device is 4.6V-28V input, 3A output, EMI friendly, fully integrated synchronous buck converters. The 
device employs fixed frequency peak current mode control. An internal clock with 410kHz frequency initiates turning 
on the integrated high-side power MOSFET Q1 in each cycle, then inductor current rises linearly and the converter 
charges output cap. When sensed voltage on high-
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An internal 0.7uA pull up current source connected from internal LDO power rail to EN pin guarantees that floating 
EN pin automatically enables the device. For the application requiring higher VIN UVLO voltage than the default 
setup, there is a 1.55uA hysteresis pull up current source on EN pin which configures the VIN UVLO voltage with 
an off-chip resistor divider R3 and R4, shown in Figure 8. The resistor divider R3 and R4 are calculated by equation 
(1) and (2). 

EN pin is a high voltage pin and can be directly connected to VIN to automatically start up the device with VIN rising 
to its internal UVLO threshold.  

EN

1.25V

+

I2
1.55uA

I1
0.7uA

10K

EN

 
Figure 8. Adjustable VIN UVLO 

 

𝑅3 =
𝑉𝑆𝑡𝑎𝑟𝑡 (

𝑉𝐸𝑁𝐹

𝑉𝐸𝑁𝑅
) − 𝑉𝑆𝑡𝑜𝑝

𝐼1 (1 −
𝑉𝐸𝑁𝐹

𝑉𝐸𝑁𝑅
) + 𝐼2

 

 

(1) 

𝑅4 =
𝑅3 × 𝑉𝐸𝑁𝐹

𝑉𝑆𝑡𝑜𝑝 − 𝑉𝐸𝑁𝐹 + 𝑅3(𝐼1 + 𝐼2)
 (2) 

  
Where: 
      Vstart: Vin rise threshold to enable the device 
      Vstop: Vin fall threshold to disable the device 

I1=0.7uA 
I2=1.55uA 
VENR=1.25V 
VENF=1.23V 

EMI Reduction with Frequency Spread Spectrum and Switching Node Ringing-free 

To improve EMI performance, SCT2331D adopts Frequency Spread Spectrum (FSS) to spread the switching noise 
over a wider band and therefore reduces conducted and radiated interference peak amplitude at particular frequency. 
The SCT2331D features 410kHz switching frequency with spreading frequency of +/-6% and modulation rate 1/512 
of switching frequency. The FSS technique effectively decreases the EMI noise by spreading the switching 
frequency. As a result, the harmonic wave amplitude is reduced, and the harmonic wave band is wider.  

In buck converter, the switching node ringing amplitude and cycles are critical especially related to the high 
frequency radiation EMI noise. The SCT2331D implements the multi-level gate driver speed technique to achieve 
the switching node ringing-free without scarifying the switching node rise/fall slew rate and power efficiency of the 
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converter. The switching node ringing amplitude and cycles are damped by the built-in MOSFETs gate driving 
technique (SCT Patented Proprietary Design).  

Peak Current Limit and Hiccup Mode 

The inductor current is monitored during high-side MOSFET Q1 and low-side MOSFET Q2 on. The SCT2331D 
implements over current protection with cycle-by-cycle limiting high-side MOSFET peak current and low-side 
MOSFET valley current to avoid inductor current running away during unexpected overload or output hard short   
condition. 

When overload or hard short happens, the converter cannot provide output current to satisfy loading requirement.  
The inductor current is clamped at over current limitation. Thus, the output voltage drops below regulated voltage 
with FB voltage less than internal reference voltage continuously. The internal COMP voltage ramps up to high 
clamp voltage. When COMP voltage is clamped for 16 switching cycles, the converter stops switching.  After 

remaining OFF for 40ms，
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The minimum operating frequency limit of about 85kHz can also effectively prevent audio noise interference caused 
by switching frequency when 
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Application Waveforms 
VIN=12V, VOUT=5V, unless otherwise noted 

 

 
Figure 10. Power up (ILOAD=3A) 

 
Figure 11. Power down (I
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Application Waveforms 

 

 
Figure 16. Load Transient (0.3A~2.7A, 1.6A/us) 

 

 
Figure 17. Load Transient (0.75A~2.25A, 1.6A/us) 

 
Figure 18. Output Ripple (ILOAD=0A) 

 
Figure 19. Output Ripple (ILOAD=1A) 

 

 
Figure 20. Output Ripple (ILOAD=3A) 

 

Figure 21. Thermal, 12VIN, 5VOUT, 3A 
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