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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.   

NC 
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ELECTRICAL CHARACTERISTICS 
VIN=12V, TJ=-40°C~150°C, typical value is tested under 25°C.  
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OPERATION 

Overview 

The SCT9431Q device is 3.8V-36V input, 3A output, EMI 
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Enable and Start up 

When applying a voltage higher than the EN high threshold (typical 1.18V/rise), the SCT9431Q enables all functions 
and the device starts soft-start phase. The SCT9431Q has the built in 4ms soft-start time to prevent the output 
overshoot and inrush current. When EN pin is pulled low, the internal SS net will be discharged to ground. Buck 
operation is disabled when EN voltage falls below its lower threshold (typically 1.1V/fall). 

An internal 1.5uA 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 4uA 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.  
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Figure 8. Adjustable VIN UVLO 

 

𝑅3 =
𝑉𝑆𝑡𝑎𝑟𝑡 (
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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=1.5uA 
⚫ I2=4uA 
⚫ VENR=1.18V 
⚫ VEMF=1.1V 

Power-GOOD (PG) Indicator 

The SCT9431Q has an open-drain output that is actively held low during soft start period until the output voltage 
reaches 90% of the target output. When the output voltage is outside of its regulation by -10%, the PG will pull low 
until the output returns to set value. The PG low to high transition is delayed by 2.5ms while the falling edge PG is 
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delayed by 220μs to prevent false triggering. 

Peak Current Limit and Hiccup Mode 

The SCT9431Q have 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 

Both SCT9431Q 
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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). 

Thermal Shutdown 

Once the junction temperature in the SCT9431Q exceeds 170°C, the thermal sensing circuit stops converter 
switching and restarts with the junction temperature falling below 145°C. Thermal shutdown prevents the damage 
on device during excessive heat and power dissipation condition. 
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APPLICATION INFORMATION 

Typical Application 

 

SCT9431Q

L
6.8µH

R1
158kΩ  

R2
30kΩ    

C3

100nF

C5

3x22μF 
C2

0.1μF

VIN

SW

BST

FB

GND

VOUT
5V

C4
33pF

COMP

EN

PG

VIN

1

2

5

6

9

3

4

8

C1

2x10μF

3.8-36V

Rt
2kΩ    

R3
1kΩ    

 

Figure 9. 12V Input, 5V/3A Output with Internal Compensation 

Design Parameters 

 
  

Design Parameters Example Value 

Input Voltage 12V 

Output Voltage 5V 

Output Current 3A 

Output voltage ripple (peak to peak) ±0.03V 

Switching Frequency 400kHz 
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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 and a 0.1μF ceramic bypass capacitor is recommended to be placed as close as possible 
to the VIN pin of the SCT9431Q.  
 
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 sure 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 in
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loss. For a certain inductor, larger current ripple generates higher DCR and ESR conduction losses and higher core 
loss.  
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Output Feed-Forward Capacitor Selection 
 
The SCT9431Q has the internal integrated loop compensation as shown in the function block diagram. The 
compensation network includes a 18k resistor and a 7.6nF capacitor. Usually, the type II compensation network has 
a phase margin between 60 and 90 degree. However, if the output capacitor has ultra-low ESR, the converter results 
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Where: 

• Tv(S) is the voltage loop 

• Ti(S) is the current loop 

• K(S) is the voltage sense gain 

• -Av(S) is the feedback compensation gain 

• He(S) is the current sampling function 

• Fm is the PWM comparator gain 

• Vin is the DC input voltage 

• D is the duty cycle 

• Rc is the ESR of the output capacitor, COUT 

• Ro is the output load resistancev̂in is the AC small-signal input voltage 

• i ̂ in is the AC small-signal input current 

• d̂

  • i ̂
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The goal of loop compensation design is to achieve: 

• High DC Gain 

• Gain Margin less than -10dB 

• Phase Margin greater than 45° 

• Loop Bandwidth Crossover Frequency (fc) less than 40kHz (10% of fsw) 
 
The loop gain at crossover frequency of fc has a unity gain. Therefore, the compensator resistance R3 is 
determined by equation below. A recommended rule of thumb is to set the crossover frequency to be approximately 
1/5 to 1/10 of switching frequency. 
 

𝑅3 =
2𝜋 ∙ 𝑓𝑐 ∙ 𝑉𝑜𝑢𝑡 ∙ 𝐶𝑜 ∙ 𝑅𝑡

𝑔𝑚 ∙ 𝑉𝐹𝐵
 

(13) 

Where  

• gm=0.3mS,  

• Rt=0.2V/A 

• VFB=0.8V,  

• fc is the desired crossover frequency 

• Vout is the output voltage 

• Co is the effective output capacitance.  
Be cautioned that most ceramic will degrade with voltage stress or temperature extremes.  
 

The compensator capacitor C6 and C7 are then equal to: 

𝐶6 =
𝑉𝑜𝑢𝑡 ∙ 𝐶𝑜

𝐼𝑜 ∙ 𝑅3
,   

3
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Application Waveforms(continued) 

Vin=12V, Vout=5V, unless otherwise noted 

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

 
Figure 20. Load Transient (0.3A-2.7A, 1.6A/us) 

 

 
Figure 21. Output Ripple (Iload=10mA) 

 
Figure 22. Output Ripple (Iload=0.1A) 

 

 
 

Figure 23. Output Ripple (Iload=3A) 

 

Figure 24. Thermal, 12VIN, 5Vout, 3A 
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Layout Guideline 

Figure 25 and Figure 26 are the recommended PCB layout of SCT9431Q with or without external compensation 
network. 

1. The SCT9431Q works at 3A load current so heat dissipation is a major concern in the layout of the PCB. 
2oz copper for both the top and bottom layers is recommended. 

2. Place the input capacitors as closely across VIN and GND as possible. 
3. Place the inductor as close to SW as possible. 
4. Place the output capacitors as close to GND as possible. 
5. Place the feedback components as close to FB as possible. 
6. If using four or more layers, use at least the 2nd and 3rd layers as GND to maximize thermal performance. 
7. Add as many vias under both the thermally exposed GND pad and GND plane for heat dissipation to all the 

GND layers. 
8. Add as many vias under both the thermally exposed VIN pad and VIN plane for heat dissipation to all the 

VIN layers. 
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Figure 25. PCB Layout Example for application with internal compensation 
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Figure 26. PCB Layout Example for application with external compensation 
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PACKAGE OUTLINE DRAWING FOR 9L FCQFN (2X3MM)

POD-0005 Revision 0.0

SIDE VIEW

BOTTOM VIEW

NOTE:

1) THE LEAD SIDE IS WETTABLE.

2) ALL DIMENSIONS ARE IN MILLIMETERS.

3) LEAD COPLANARITY SHALL BE 0.08 

MILLIMETERS MAX.

4) JEDEC REFERENCE IS MO-220.

5) DRAWING IS NOT TO SCALE.
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TAPE AND REEL INFORMATION 
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