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芯 洲 科 技  
Silicon Content Technology 

 

3.8V-32V Vin, 3A Synchronous Step-down DCDC Converter with EMI Reduction 

FEATURES 
 EMI Reduction with Switching Node Ringing-free 

 400kHz Switching Frequency  

 Force Pulse Width Modulation (FPWM) Mode 

 3.8V-32V Wide Input Voltage Range 

 Up to 3A Continuous Output Load Current 

 0.8V ±1% Feedback Reference Voltage 

 Fully Integrated 80mΩ Rdson High Side MOSFET 
and 42mΩ Rdson Low Side MOSFET 

 1uA Shut-down Current 

 80ns Minimum-
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BST 6 
Power supply for the high-side power MOSFET gate driver. Must connect a 0.1uF or 
greater ceramic capacitor between BST pin and SW node.   

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

PARAMETER DEFINITION MIN MAX UNIT 

VIN Input voltage range 3.8 32 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(1) 

-2 +2 kV 

Charged Device Model(CDM), per ANSI-JEDEC-JS-002-
2014specification, all pins(1) 

-0.5 +0.5 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 TSOT23-6L UNIT 

RθJA Junction to ambient thermal resistance(1) 89 
°C/W 

RθJC Junction to case thermal resistance(1)
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SYMBOL PARAMETER TEST CONDITION MIN TYP MAX UNIT 

RDSON_L Low side FET on-resistance   42  mΩ 

Feedback and Error Amplifier 
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Figure 7. Load Regulation, Vout=3.3V Figure 8. Line Regulation, Iout=3A 
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FUNCTIONAL BLOCK DIAGRAM 
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Figure 9. Functional Block Diagram 
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setup, there is a 4uA hysteresis pull up current source on EN pin which configures the VIN UVLO voltage with an 
off-chip resistor divid
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Peak Current Limit and Hiccup Mode 

The SCT2331 has cycle-by-cycle peak current limit with sensing the internal high side MOSFET Q1 current during 
overcurrent condition. While the Q1 turns on, its conduction current is monitored by the internal sensing circuitry. 
Once the high-side MOSFET Q1 current exceeds the limit, it turns off immediately. If the Q1 over current time 
exceeds 512 switching cycles (hiccup waiting time), the buck converter enters hiccup mode and shuts down. After 
8192 cycles off, the buck converter restarts to power up. The hiccup modes reduce the power dissipation in over 
current condition. 

Over Voltage Protection and Minimum On-time 

The SCT2331 feature buck converter output over voltage protection (OVP). If the output feedback pin voltage 
exceeds110% of feedback reference voltage (0.8V), the converter stops switching immediately. When the output 
feedback pin voltage drops below 105% of feedback reference voltage, the converter resumes to switching. The 
OVP function prevents the connected output circuitry damaged from un-predictive overvoltage. Featured feedback 
overvoltage protection also prevents dynamic voltage spike to damage the circuitry at load during fast loading 
transient.  

The high-side MOSFET Q1 has minimum on-time 80ns typical limitation. While the device operat@t@t`�㌔80ns typic呡➒
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Low Drop-out Regulation 

To support the application of small voltage-difference between Vout and Vin, the Low Drop Out (LDO) Operation is 
implemented by the SCT2331. The Low Drop Out Operation is triggered automatic when the off time of the high-
side power MOSFET exceeds the minimum off time limitation. 

In low drop out operation, high-side MOSFET remains ON as long as the BST pin to SW pin voltage is higher than 
BST UVLO threshold. When the voltage from BST to SW drops below 2.35V, the high-side MOSFET turns off and 
low-side MOSFET turns on to recharge bootstrap capacitor periodically in the following several switching cycles. 
Only 100ns of low side MOSFET turning on in each refresh cycle minimizes the output voltage ripple. Low-side 
MOSFET may turn on for several times till bootstrap voltage is charged to higher than 2.7V for high-side 

MOSFET working normally. Then high-side MOSFET turns on and remains on until bootstrap voltage drops to 
trigger bootstrap UVLO again. Thus, the effective duty cycle of the switching regulator during Low Drop-out LDO 
operation can be very high even approaching 100% as shown in Figure 12.  

During ultra-low voltage difference of input and output voltages, i.e. the input voltage ramping down to power down, 
the output can track input closely thanks to LDO operation mode.  

Thermal Shutdown 

Once the junction temperature in the SCT2331 exceeds 160°C, the thermal sensing circuit stops converter 
switching and restarts with the junction temperature falling below 135°C. Thermal shutdown prevents the damage 

on device during excessive heat and power dissipation condition. 

 

.   
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APPLICATION INFORMATION 

Typical Application 
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Figure 13. 24V Input, 5V/3A Output 

Design Parameters 

 
  

Design Parameters Example Value 

Input Voltage 24V 
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Input Capacitor Selection 
 
For good input voltage filtering, choose low-ESR ceramic capacitors. A ceramic capacitor 10μF is recommended 
for the decoupling capacitor anda0.1μF ceramic bypass capacitor is recommended to be placed as close as 
possible to the VIN pin of the SCT2331.  
 
Use Equation (3) to calculate the input voltage ripple:  

∆𝑉𝐼𝑁 =
𝐼𝑂𝑈𝑇

𝐶𝐼𝑁 × 𝑓𝑆𝑊

×
VOUT

VIN

× (1 −
𝑉𝑂𝑈𝑇

𝑉𝐼𝑁

) 

(3) 

 
Where: 

 CIN is the input capacitor value 

 fsw is the converter switching frequency 

 IOUT is the maximum load current 
 

Due to the inductor current ripple, the input voltage changes if there is parasitic inductance and resistance between 
the power supply and the VIN pin. It is recommended to have enough input capacitance to make the input voltage 
ripple less than 100mV. Generally, a 35V/10uF input ceramic capacitor is recommended for most of applications. 
Choose the right capacitor value carefully with considering high-capacitance ceramic capacitors DC bias effect, 
which has a strong influence on the final effective capacitance. 
 
Inductor Selection 

The performance of inductor affects the power supply’s steady state operation, transient behavior, loop stability, 
and buck converter efficiency. The inductor value, DC resistance (DCR), and saturation current influences both 
efficiency and the magnitude of the output voltage ripple. Larger inductance value reduces inductor current ripple 
and therefore leads to lower output voltage ripple. For a fixed DCR, a larger value inductor yields higher efficiency 
via reduced RMS and core losses. However, a larger inductor within a given inductor family will generally have a 
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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 
 
For buck converter, the output capacitor value determines the regulator pole, the output voltage ripple, and how the 
regulator responds to a large change in load current. The output capacitance needs to be selected based on the 
most stringent of these three criteria. 
 
For small output voltage ripple, choose a low-ESR output capacitor like a ceramic capacitor, for example, X5R and 

X7R family
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Application Waveforms 

Figure 14. SW node waveform and Output Ripple 
VIN=24V, IOUT=3A 

 Figure 15. SW node Waveform and Output Ripple  

VIN=24V, IOUT=10mA 

 
 

Figure 16. Power Up 
VIN=24V, VOUT=5V, IOUT=3A 

 
 
 

 
Figure 18. Load Transient  

VOUT=5V, IOUT=0.3A to 2.7A, SR=250mA/us 

 
 

Figure 17. Power Down 
VIN=24V, VOUT=5V, IOUT=3A 

 

 
Figure 19. Load Transient  

VOUT=5V, IOUT=0.75A to 2.25 A, SR=250mA/us 
 

 
  

http://www.silicontent.com/


SCT2331 

 

For more information www.silicontent.com    

 

http://www.silicontent.com/


SCT2331 

 

       18     For more information www.silicontent.com    © 2017  Silicon Content Technology Co., Ltd.   All Rights Reserved  

Product Folder Links:  SCT2331 

PACKAGE INFORMATION 

                              

TOP VIEW                                                                         BOTTOM VIEW 

 

 
SIDE VIEW 

 
 
NOTE:
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TAPE AND REEL INFORMATION 
 

 

 

 

 

 

 

 

 

Feeding Direction 
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RELATED PARTS 

PN DESCRIPTION COMMENTS 

SCT2320 
SCT2321 

3.8V-32V Vin, 2A Synchronous 
Step-down DCDC Converter with 
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