
SCT2434CQ 
Rev.1.5  

 

   For more information www.silicontent.com    © 2023 Silicon Content Technology Co., Ltd.   All Rights Reserved    1 

Product Folder Links:  SCT2434CQ 

芯 洲 科 技  
Silicon Content Technology 

 

3.6V-36V Vin, 3A, High Efficiency Synchronous Step-down DCDC Converter  

 

FEATURES 

http://www.silicontent.com/


SCT2434CQ 

 

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

Product Folder Links:  SCT2434CQ 

REVISION HISTORY  

http://www.silicontent.com/


SCT2434CQ 

 

For more information 

http://www.silicontent.com/


http://www.silicontent.com/


SCT2434CQ 

 

For more information www.silicontent.com    © 2023  Silicon Content Technology Co., Ltd.   All Rights Reserved        5     

Product Folder Links:  SCT2434CQ  

SYMBOL PARAMETER TEST CONDITION MIN TYP MAX UNIT 

tPGDFLT(fall） 
Glitch filter time constant for 
PGOOD function 

  130  us 

Protection 

VOVP 
Feedback overvoltage with 
respect to reference voltage 

VFB/VREF rising  110  % 

VFB/VREF falling  105  % 
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TYPICAL CHARACTERISTICS  

Figure 2. Efficiency, FSW=2.1MHz, VOUT=3.3V Figure 3. Efficiency, FSW=2.1MHz, VOUT=5V 

Figure 4. Line Regulation (VOUT=5V, ILOAD=1.5A) 
 

Figure 5. 
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FUNCTIONAL BLOCK DIAGRAM 
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Figure 8. Functional Block Diagram 
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OPERATION 

Overview 

The SCT2434CQ is a 3.6V-36V input, 3A output, EMI friendly synchronous buck converter with built-in 60mΩ Rdson 
high-side and 36mΩ Rdson low-side power MOSFETs. It implements constant frequency peak current mode control 
to regulate output voltage, providing excellent line and load transient response and simplifying the external 
frequency compensation design.  

The switching frequency is fixed 2.1MHz. The SCT2434CQ features an internal 4ms soft-start time to avoid large 
inrush current and output voltage overshoot during startup. The device also 
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Enable and Under Voltage Lockout Threshold  

The SCT2434CQ is enabled when the VIN pin voltage rises about 3.4V and the EN pin voltage exceeds the enable 
threshold of 1.24V. The device is disabled when the VIN pin voltage falls below 3.1V or when the EN pin voltage is 
below 1.12V. An internal 1uA pull up current source to EN pin allows the device enable when EN pin floats. 

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 
to EN. The UVLO rising and falling threshold can be calculated by Equation 1 and Equation 2 respectively. 

 

𝑅1 =
𝑉𝑟𝑖𝑠𝑒 (

𝑉𝐸𝑁𝐹

𝑉𝐸𝑁𝑅
) − 𝑉𝑓𝑎𝑙𝑙

𝐼1 (1 −
𝑉𝐸𝑁𝐹

𝑉𝐸𝑁𝑅
) + 𝐼2

 (1) 

 

𝑅2 =
𝑅1 × 𝑉𝐸𝑁𝐹

𝑉𝑓𝑎𝑙𝑙 − 𝑉𝐸𝑁𝐹 + 𝑅1(𝐼1 + 𝐼2)
 (2) 

where  

• Vrise is rising threshold of Vin UVLO 

• Vfall is falling threshold of Vin UVLO 

• I1=1uA, I2=3.8uA, VENR=1.24V, VENF=1.12V 

 
 

Figure 9. System UVLO by enable divide 

Output Voltage 

The SCT2434CQ regulates the internal reference voltage at 1.0V with 1% tolerance over the operating 
temperature and voltage range. The output voltage is set by a resistor divider from the output node to the FB pin. It 
is recommended to use 1% tolerance o
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Bootstrap Voltage Regulator and Low Drop-out Operation 

An external bootstrap capacitor between BOOT pin and SW pin powers the floating gate driver to high-side power 
MOSFET. The bootstrap capacitor voltage is charged from an integrated voltage regulator when high-side power 
MOSFET is off and low-side power MOSFET is on. 

The UVLO of high-side MOSFET gate driver has rising threshold

http://www.silicontent.com/


SCT2434CQ 

 

For more information www.silicontent.com    © 2023  Silicon Content Technology Co., Ltd.   All Rights Reserved        11     

Product Folder Links:  SCT2434CQ  

Over Current Limit and Hiccup Mode 

The inductor current is monitored during high-side MOSFET Q1 and low-side MOSFET Q2 on. The SCT2434CQ 
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 
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APPLICATION INFORMATION 

Typical Application 

 

VIN=5.9V~36V

 

Figure 11. SCT2434CQ Design Example, 5V Output with Adjustable UVLO 

Design Parameters 

Design Parameters Example Value 

Input Voltage 12V Normal 5.9V to 36V 

Output Voltage 5V 

Maximum Output Current 3A 

Switching Frequency 2.1MHz 

Output voltage ripple (peak to peak) 5mV 

Transient Response 0.75A to 2.25A load step ∆Vout = 268mV 

Start Input Voltage (rising VIN) 5.9V 

Stop Input Voltage (falling VIN) 4.1V 
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• VOUT is the output voltage 

• VIN is the input voltage 

Since the inductor-current ripple increases with the input voltage, so the maximum input voltage in application is 
always used to calculate the minimum inductance required. Use Equation 8 to calculate the inductance value. 

 𝐿𝑀𝐼𝑁 =
𝑉𝑂𝑈𝑇

𝑓𝑆𝑊∗𝐿𝐼𝑅∗𝐼𝑂𝑈𝑇(𝑚𝑎𝑥)
∗ (1 −

𝑉𝑂𝑈𝑇

𝑉𝐼𝑁(𝑚𝑎𝑥)
) (8) 

 
Where 

• LMIN is the minimum inductance required 

• fsw is the switching frequency 

• VOUT is the output voltage 

• VIN(max) is the maximum input voltage 

• IOUT(max) is the maximum DC load current 

• LIR is coefficient of ILPP to IOUT 

The total current flowing through the inductor is the inductor ripple current plus the output current. When selecting 
an inductor, choose its rated current especially the saturation current larger than its peak operation current and 
RMS current also not be exceeded. Therefore, the peak switching current of inductor, ILPEAK and ILRMS can be 
calculated as in Equation 9 and Equation 10. 

 𝐼𝐿𝑃𝐸𝐴𝐾 = 𝐼𝑂𝑈𝑇 +
𝐼𝐿𝑃𝑃

2
 (9) 

 𝐼𝐿𝑅𝑀𝑆 = √(𝐼𝑂𝑈𝑇)
2 +

1

12
∗ (𝐼𝐿𝑃𝑃)

2 (10) 

 
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 4.5A. The most conservative approach is to choose an inductor with a saturation current 
rating greater than 4.5A. Because of the maximum ILPEAK limited by device, the maximum output current that the 
SCT2434CQ 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 
higher maximum output current. 

For this design, use LIR=0.3 to 0.5, and the inductor value is calculated to be 1.7uH, the RMS inductor current is 
3A and the peak inductor current is 3.6A. The chosen inductor is a WE 74439358022, which has a saturation current 
rating of 12.55A. This also has a typical inductance of 2.2µH at no load and 2.19 µH at 3A load. The inductor DCR 
is 3.7mΩ. 

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 11. 
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 ICINRMS = IOUT ∗ √
VOUT

VIN
∗ (1 −

VOUT

VIN
) (11) 

The worst case condition occurs at VIN=2*VOUT, where: 

 ICINRMS = 0.5 ∗ IOUT (12) 

For simplification, choose an input capacitor with an RMS current rating greater than half of the maximum load 
current. 

When selecting ceramic capacitors, it needs to consider the effective value of a capacitor decreasing as the DC 
bias voltage across a capacitor increases. 

The input capacitance value determines the input ripple voltage of the regulator. The input voltage ripple can be 
calculated using Equation 13 and the maximum input voltage ripple occurs at 50% duty cycle. 
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Table 2: Typical External Component Values  

VOUT R3 R4 FREQUENCY L1 COUT 

3.3V 57.6 KΩ 24.9 KΩ 2.1MHz 2.2uH 4*22uF 

5V 1
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Application Waveforms 
VIN=12V, VOUT=5V, unless otherwise noted 

 

 
Figure 12. Power up(ILOAD=3A) 

 
Figure 13. Power down(ILOAD=3A) 

 
Figure 14. EN toggle (ILOAD=0.1A) 

 
Figure 15. EN toggle (ILOAD=3A) 

 

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

 

Figure 17. Over Current Release (hard short to 1A) 
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Application Waveforms 

 

 
Figure 18. Load Transient (0.3A-2.7A, 1.6A/us) 

 

 
Figure 19. Load Transient (0.75A-2.25A, 1.6A/us) 

 
Figure 20. Output Ripple (ILOAD=100mA) 

 
Figure 21. Output Ripple (ILOAD=1A) 

 

 
Figure 22. Output Ripple (ILOAD=3A) 

 

Figure 23. Thermal, 12VIN, 5VOUT, 2A 
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