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芯 洲 科 技  
Silicon Content Technology 

 

3.5V-36V Vin, 10A, High Efficiency                                                      
Synchronous Step-down DCDC Converter  

 

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 

• Wide Input Range: 3.5V-36V   

• Up to 10A Continuous Output Current 

• 1V±2% Feedback Reference Voltage 

• Integrated 21mΩ High-Side and 13mΩ Low-Side 
Power MOSFETs 

• 0.8uA Quiescent Current with BIAS Connected to 
an auxiliary power supply to 5V  

• 4ms Internal Soft-start Time  

• Adjustable Frequency 200kHz to 2.2MHz  

• External Clock Synchronization 

• Frequency Spread Spectrum (FSS) Modulation  

• External BIAS for improved efficiency 

• Precision Enable Threshold for adjustable Input 
Voltage Under-Voltage Lock Out Protection 
(UVLO) Threshold and Hysteresis 

• Parallel input path to minimize switch node ringing  

• Low Dropout Function and Minimum On Function 

• Power Good Indicator 

• Over-voltage and Over-Temperature Protection 

• Available in 4mm*4mm FCQFN-24L Package with 
wettable flanks 

APPLICATIONS 
• Automotive infotainment and ADAS 

• Instrument cluster 

DESCRIPTION 
The SCT24A0Q is 10A synchronous buck converters 
with wide input voltage, ranging from 3.5V to 36V, 
which integrates a 21mΩ high-side MOSFET and a 
13mΩ low-side MOSFET. The SCT24A0Q, adopting 
the peak current mode control, supports the Pulse 
Skipping Modulation (PSM) with typical 0.8uA 
(BIAS=5V) low quiescent current which assists the 
converter on achieving high efficiency at light load or 
standby condition.  

The SCT24A0Q features adjustable switching 
frequency from 200kHz to 2.2MHz with an external 
resistor, which provides the flexibility to optimize either 
efficiency or external component size. The converter 
supports external clock synchronization with a 
frequency band from 200kHz to 2.
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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.  

DEVICE ORDER INFORMATION  
ORDERABLE 

DEVICE  
PACKAGING 

TYPE  

STANDARD 
PACK QTY 

PACKAGE 
MARKING 

PINS 
PACKAGE 

DESCRIPTION 
MSL 

SCT24A0QFDAR Tape & Reel 5000 24A0Q 24 FCQFN4x4-24L 1 

ABSOLUTE MAXIMUM RATINGS 
Over operating free-air temperature unless otherwise noted (1) 

 

PIN CONFIGURATION 

DESCRIPTION MIN MAX 
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RT 7 

Set the internal oscillator clock frequency or synchronize to an external clock. Connect 
a resistor from this pin to ground to set the switching frequency between 200kHz and 
2.2MHz.  
An external clock can be input directly to this pin. The internal oscillator synchronizes 
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ELECTRICAL CHARACTERISTICS 
VIN=12V, TJ=-40°C~125°C, typical value is tested under 25°C.  

SYMBOL 
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SYMBOL PARAMETER TEST CONDITION MIN TYP MAX UNIT
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TYPICAL CHARACTERISTICS  

Figure 2. Efficiency, FSW=400kHz, BIAS=VOUT=5V Figure 3. Efficiency, FSW=400kHz, VOUT=5V 

Figure 4. Efficiency, FSW=400kHz, VOUT=3.3V 
 

Figure 5. Efficiency, FSW=2.2MHz, BIAS=VOUT=5V 

 
Figure 6. Line Regulation (VOUT=5V, ILOAD=5A) 
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FUNCTIONAL BLOCK DIAGRAM 

Oscillator
With PLL

EN

RT

FB
+

HS MOSFET
Current limit

LS MOSFET
Current limit

 
Figure 14. Functional Block Diagram 
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Enable and Under Voltage Lockout Threshold  

Start-up and shutdown are controlled by the EN input and VIN UVLO. The SCT24A0Q is enabled when the VIN pin 
voltage rises above 3.25V and the EN pin voltage exceeds the enable threshold of 1.26V. For the device to remain 
in shutdown mode, apply a voltage below 0.7V to the EN pin. In shutdown mode, the quiescent current drops to 
0.6uA (typical). At a voltage above 0.7 and below 1.26V, VCC is active, and the SW node is inactive.  

The EN pin cannot be left floating. The 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 15 from VIN 
to EN. This can be used for sequencing, preventing re-triggering of the device when used with long input cables, or 
reducing the occurrence of deep discharge of a battery power source. The UVLO threshold can be calculated by 
Equation 1 respectively. 

 

𝑅1 = (
𝑉𝑂𝑁

𝑉𝐸𝑁

− 1) ∗ 𝑅2 

                    𝑉𝑂𝐹𝐹 = 𝑉𝑂𝑁 ∗ (1 − 𝑉𝐸𝑁_𝐻𝑌𝑆𝑇) (1) 

W
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• When overcurrent occurs causing a decrease in output voltage.  

When the above conditions are removed, the output voltage will still increase under soft start. But it should be noted 
that if the output voltage drops below 40% due to overcurrent, hiccup will be triggered. 

Switching Frequency and Clock Synchronization 

The switching frequency of the SCT24A0Q is set by placing a resistor between RT pin and the ground or 
synchronizing to an external clock.  

In resistor setting frequency mode, a resistor placed between RT pin to the ground sets the switching frequency 
over a wide range from 200kHz to 2.2MHz. RT pin is not allowed to be left floating or shorted to the ground. Use 
Equation 3 and the plot in Figure 17 to determine the resistance for a switching frequency needed.  

 

𝑅𝑇(𝑘𝛺) =
16.4

𝑓𝑆𝑊(𝑀𝐻𝑧)
− 0.633                                   (3)  

 

where, fSW is switching clock frequency. 

 

Oscillator

With PLL
CLK

RT

  
Figure 16. Setting Frequency and 

Clock Synchronization 

 

Figure 17. Setting Switching Frequency 

In clock synchronization mode, the switching frequency synchronizes to an external clock applied to RT pin. The 
synchronization frequency range is from 200kHz to 2.2MHz and the rising edge of the SW synchronizes to the rising 
edge of the external clock at RT pin 
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Frequency Spread Spectrum 

To reduce EMI, the SCT24A0Q implements Frequency Spread Spectrum (FSS). The purpose of spread spectrum 
is to eliminate peak emissions at specific frequencies by spreading these emissions across a wider range of 
frequencies rather than apart with fixed frequency function. In most systems containing the SCT24A0Q, low 
frequency-conducted emissions from the first few harmonics of the switching frequency can be easily filtered. 

The FSS circuit uses pseudo-random frequency hopping to vary the switching frequency within a specific range. 
The jittering span is ±4
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Thermal Shutdown 

The SCT24A0Q protects the device from the damage during excessive heat and power dissipation conditions. Once 
the junction temperature exceeds 168°C, the internal thermal sensor stops power MOSFETs switching. When the 
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APPLICATION INFORMATION 

Typical Application 

 

VIN1

PGND1

EN

RT

VIN2

PGND2

BIAS

SW

VIN=7.6V~36V

L1 

3.3uH

C5

10uF

C4

47nF

C9

47uF

C10

47uF

R5

100k

R6

24.9k

VOUT=5V  IOUT=10A

C3

47nF

C13

47pF

C2

10uF

C11

47uF
C12

47uF

R1

383k

R2

76.8k
PGOOD BST

VCC

AGND FB

COMP
 C7

1uF

R3

40.2k

C8

100nFR4 100k

C14

1nF

R7

255k

C1

10uF

C1

 

Figure 18. SCT24A0Q Design Example, 5V Output with Adjustable UVLO 

Design Parameters 

Design Parameters Example Value 

Input 
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• VEN=1.26V, VEN_HYST=0.33V 

Inductor Selection 

There are several factors should be considered in selecting inductor such as inductance, saturation current, the 
RMS current and DC resistance (DCR). Larger inductance results in less inductor current ripple and therefore leads 
to lower output voltage ripple. However, the larger value inductor always corresponds to a bigger physical size, 
higher series resistance, and lower saturation current.  A good rule for determining the inductance to use is to allow 
the inductor peak-to-peak ripple current to be approximately 30%~50% of the maximum output current. 

The peak-to-peak ripple current in the inductor ILPP can be calculated as in Equation 8. 

 𝐼𝐿𝑃𝑃 =
𝑉𝑂𝑈𝑇∗(𝑉𝐼𝑁−𝑉𝑂𝑈𝑇)

𝑉𝐼𝑁∗𝐿∗𝑓𝑆𝑊
 (8) 

 
Where: 

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

• L is the inductance of inductor. 

• fSW is the switching frequency. 

• 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

t    
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• fSW is the switching frequency. 

• L is the inductance of inductor. 

• COUT is the output capacitance.  

• VOUT is the output voltage. 

• VINis the input voltage. 

Due to capacitor’s degrading under DC bias, the bias voltage can significantly reduce capacitance. Ceramic 
capacitors can lose most of their capacitance at rated voltage. Therefore, leave margin on the voltage rating to 
ensure adequate effective capacitance. Typically, four 47μF ceramic output capacitors work for most applications. 
If you want to achieve better dynamic response performance, you need to add electrolytic capacitors with larger 
capacitance values. 

Compensation Components 

The SCT24A0Q employs peak current mode control for easy compensation and fast transient response. An external 
network comprising resister R7, ceramic capacitors C14 and optional C15 connected to the COMP pin is used for 
the loop compensation. The Equation16 shows the close-loop small signal transfer function. 

𝐻(𝑆) = [𝐴𝐸𝐴 ∗
1 +

𝑆

2𝜋∗𝑓𝑍1

(1 +
𝑆

2𝜋∗𝑓𝑃1
) ∗ (1 +

𝑆

2𝜋∗𝑓𝑃3
)

] ∗ [𝐺𝐼𝑆𝑁𝑆 ∗
𝑉𝑂𝑈𝑇

𝐼𝑂𝑈𝑇

∗
1 +

𝑆

2𝜋∗𝑓𝑍2

1 +
𝑆

2𝜋∗𝑓𝑃2

] ∗
𝑉𝐹𝐵

𝑉𝑂𝑈𝑇

 (16) 

Where: 
• AEA is error amplifier voltage gain.  

• GISNS is COMP to SW current trans-conductance, 15.6A/V typically. 

The DC voltage gain of the loop is given by Equation 17. 

𝐴𝑉𝐷𝐶 = 𝐴𝐸𝐴 ∗ 𝐺𝐼𝑆𝑁𝑆 ∗
𝑉𝐹𝐵

𝐼𝑂𝑈𝑇

 (17) 
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f𝑃3 =
1

2𝜋 ∗ 𝐶15 ∗ 𝑅7

 
 

(22) 

The crossover frequency of converter is shown in Equation 23. 

f𝐶 =
𝑉𝐹𝐵

𝑉𝑂𝑈𝑇

∗
𝐺𝐸𝐴 ∗ 𝐺𝐼𝑆𝑁𝑆 ∗ 𝑅7

2𝜋 ∗ 𝐶𝑂𝑈𝑇

 (23) 

The system crossover frequency, where the feedback loop has unity gain, is important. A lower crossover frequency 
results in slower line and load transient response. A higher crossover frequency could cause the system unstable. 
A recommended rule of thumb is to set the crossover frequency to be approximately 1/10 of switching frequency.  

The following steps can be followed to calculate the external compensation components. Calculate the 
compensation resistor R7 with Equation 24 once crossover frequency is selected. 

𝑅7 =
𝑉𝑂𝑈𝑇

𝑉𝐹𝐵

∗
2𝜋 ∗ 𝐶𝑂𝑈𝑇 ∗ 𝑓𝐶

𝐺𝐸𝐴 ∗ 𝐺𝐼𝑆𝑁𝑆

 (24) 

Then calculate C

http://www.silicontent.com/


SCT24A0Q 

 

       22     For more information www.silicontent.com    © 2026  Silicon Content Technology Co., Ltd.   All Rights Reserved  

Product Folder Links:  SCT24A0Q 

Application Waveforms 
VIN=12V, VOUT=5V, FSW=400k, unless otherwise noted 

 

 
Figure 19. Power up (ILOAD=10A) 

 
Figure 20. Power down (ILOAD=10A) 

 
Figure 21. EN toggle (ILOAD=0.1A) 

 
Figure 22. EN toggle (ILOAD=10A) 

 

 
Figure 23. Over Current Protection (5A to hard short) 

 
Figure 24. Over Current Release (hard short to 5A) 
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Application Waveforms 

 

 
Figure 25. Load Transient (1A~9A, 1.6A/us) 

 

 
Figure 26. Load Transient (2A~8A, 1.6A/us) 

 
Figure 27. Output Ripple (ILOAD=0A) 

 
Figure 28. Output Ripple (ILOAD=0.1A) 

 

 
Figure 29. Output Ripple (ILOAD=10A) 

 

Figure 30. Thermal, 12VIN, 5VOUT, 10A 
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Layout Guideline 

Proper PCB layout is a critical for SCT24A0Q’s stable and efficient function. 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 because of carrying power, thermal, and glitch/bouncing noise 
associated with clock frequency. The thumb of rule is to make ground trace lowest impendence and power are 
distributed evenly on PCB. Sufficiently placing ground area will optimize thermal and not causing overheat area. 

2. Place a low ESR ceramic capacitor as close to VIN pin and PGND as possible to reduce parasitic effect. 

3. Output inductor should be placed close to the SW pin. The area of the PCB conductor minimized to prevent 
excessive capacitive coupling. 

4. The RT terminal is sensitive to noise so the RT resistor should be located as close as possible to the IC and 
routed with minimal lengths of trace. 

5. UVLO adjust and RT resistors and feedback components should connect to small signal ground which must 
return to the GND pin without any interleaving with power ground. 

6. For achieving better thermal performance, a four-layer layout is strongly recommended. 

 L

 

Figure 31. PCB Layout Example (Sketch Map) 
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TAPE AND REEL INFORMATION 
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