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芯 洲 科 技  
Silicon Content Technology 

 

3.6V-36V Vin, 3.5A, High Efficiency Synchronous Step-down DCDC Converter  

 

FEATURES 
• AEC-Q100 Qualified with the Following Results: 

- Device Temperature Grade 1: -40°C
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REVISION HISTORY  
NOTE: Page numbers for previous revisions may differ from page numbers in the current version. 

Revision 1.0: Release to production. 

Revision 1.1: Update Pin Functions. 

Revision 1.2: Update the selection of resistor R4 in APPLICATION INFORMATION. 
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BOOT 4 
High-side driver upper supply rail. Connect a 100-nF capacitor between SW pin and 
BOOT. An internal diode connects to VCC and allows BOOT to charge while SW node 
is low. 

NC 5 This pin has no internal connection to the regulator. 

AGND 6 
Analog ground for internal circuitry. Feedback are measured with respect to this pin. 
Must connect AGND to both PGND1 and PGND2 on PCB. 

FB
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ELECTRICAL CHARACTERISTICS 
VIN=24V, TJ=-40°C~125°C, typical value is tested under 25°C.  

SYMBOL PARAMETER TEST CONDITION MIN TYP MAX UNIT 

Power Supply 

VIN Operating input voltage  3.6  36 V 

VIN_UVLO 
Input UVLO Threshold VIN rising  3.4 3.6 V 

Hysteresis   300  mV 
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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  % 

VBOOTUV  
BOOT-SW falling  2.7  V 

Hysteresis  400  mV 

TSD Thermal shutdown threshold* 
TJ rising  160  °C 

Hysteresis  20  °C 

*Derived from bench characterization 
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TYPICAL CHARACTERISTICS  

Figure 2. Efficiency, FSW=400KHz,  VOUT=3.3V Figure 3. Efficiency, FSW=400KHz, VOUT=5V 

Figure 4. Line Regulation (VOUT=5V, ILOAD=3.5A) 
 

Figure 5. Input Current (VOUT=5V, ILOAD=0A) 

 
Figure 6. Load Regulation (VOUT=5V) 

 

Figure 7. Current Limit vs Temperature 
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FUNCTIONAL BLOCK DIAGRAM 
 

EN

FB
++

 
Figure 8. Functional Block Diagram 
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OPERATION 

Overview 

The SCT2434AQ is a 3.6V-36V input, 3.5A 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 400kHz. The SCT2434AQ features an internal 4ms soft-start time to avoid large 
inrush current and output voltage overshoot during startup. The device also supports monolithic startup with pre-
biased output condition. The seamless mode-transition between PWM mode and PSM mode operations ensure 

high
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Enable and Under Voltage Lockout Threshold  

The SCT2434AQ 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=1
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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 of 3.1V and hysteresis of 4
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Over Current Limit and Hiccup Mode 

The inductor current is monitored during high-side MOSFET Q1 and low-side MOSFET Q2 on. The SCT2434AQ 
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 1.7V typical. When COMP voltage is clamped for 16 cycles of low side OC, the converter stops 

switching.  After remaining OFF for 33.6ms，the device restarts from soft starting phase. If overload or hard short 

condition still exists during soft-start and make COMP voltage clamped at high ，after soft start time and COMP 

still keep high for 16 cycles of low side OC，the device enters into turning-off mode again. When overload or hard 

short condition is removed, the device automatically recovers to enters normal regulating operation. 

The hiccup protection mode above makes the average short circuit current to alleviate thermal issues and protect 
the regulator. 

 

Over voltage Protection 

The SCT2434AQ implements the Over-Voltage Protection OVP circuitry to minimize output voltage overshoot 
during load transient, recovering from output fa33.88 455.23 Tm
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Output Voltage 
 

The output voltage is set by an external resistor divider 
R3 and R4 in typical application schematic. When the 
output voltage is greater than 3V, recommended R4 
resistance is 24.9KΩ. Use equation 4 to calculate R3. 

 

𝑅3 = (
𝑉𝑂𝑈𝑇
𝑉𝑅𝐸𝐹

− 1) ∗ 𝑅4 (4) 

where: 

• VREF is the feedback reference voltage, typical 
1V 

 

If the output voltage is less than 3V, R4 cannot exceed 
24 KΩ
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Table 2: Typical External Component Values  

VOUT R3 R4 FREQUENCY L1 COUT 

3.3V 57.6 KΩ 24.9 KΩ 400KHz 10uH 4*22uF 

5V 100 KΩ 24.9 KΩ 400KHz 10uH
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Application Waveforms 
VIN=12V, VOUT=5V, unless otherwise noted 

 

 
Figure 12. Power up(ILOAD=3.5A) 

 
Figure 13. Power down(ILOAD=3.5A) 

 
Figure 14. EN toggle (ILOAD=0.1A) 

 
Figure 15. EN toggle (ILOAD=3.5A) 

 
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 (0.35A-3.15A, 1.6A/us) 

 

 
Figure 19. Load Transient (0.87A-2.63A, 1.6A/us) 

 
Figure 20. Output Ripple (ILOAD=100mA) 

 
Figure 21. Output Ripple (ILOAD=1A) 

 

 
Figure 22. Output Ripple (ILOAD=3.5A) 

 

Figure 23. Thermal, 12VIN, 5VOUT, 3.5A 
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Layout Guideline 

Proper PCB layout is a critical for SCT2434AQ’s 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 
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PACKAGE INFORMATION 
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TAPE AND REEL INFORMATION 
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