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SILICON CONTENT 
TECHNOLOGY 

3.8V-40V Vin, 3A, High Efficiency Synchronous Step-down DCDC Converter 
with Internal Compensation 

FEATURES 
• Qualified for Automotive Applications  
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REVISION HISTORY  
NOTE: Page numbers for previous revisions may differ from page numbers in the current version. 

Revision 0.8: Customer Samples. 

Revision 0.81: Update THERMAL INFORMATION. 

DEVICE ORDER INFORMATION  

ORDERABLE 
DEVICE  

PACKAGING 
TYPE  

STANDARD 
PACK QTY 

PACKAGE 
MARKING 

PINS 
PACKAGE 

DESCRIPTION 

SCT2432CQSTER Tape & Reel 4000 432CQ 8 ESOP-8L 

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

 

PIN CONFIGURATION 
 

DESCRIPTION MIN MAX UNIT 
  

Figure 1. 8-Lead Plastic E-SOP 

 

VIN, EN (2) -0.3 42 V  

BOOT -0.3 46 V  

SW  -0.3 42 V  

SW (<10ns) (3) -3 42 V  

BOOT-SW -0.3 6 V  

SS, FB, RT/CLK -0.3 6 V  

Operating junction temperature TJ (4) -40 150 °C  

Storage temperature TSTG -65 150 °C  

(1) Stresses beyond those listed under Absolute Maximum Rating may cause device permanent damage. The device is not guaranteed to 
function outside of its Recommended Operation Conditions.  

(2) The max VIN transient voltage is guaranteed by design and verified on bench. 
(3) This applies to the ringing voltage generated by itself, not externally applied voltage. 
(4) The IC includes over temperature protection to protect the device during overload conditions. Junction temperature will exceed 150°C 

when over temperature protection is active. Continuous function above the specified maximum operating junction temperature will reduce 
lifetime.  

PIN FUNCTIONS 

NAME NO. PIN FUNCTION 

BOOT 1 
Power supply bias for high-side power MOSFET gate driver. Connect a 0.1uF capacitor 
from BOOT pin to SW pin. Bootstrap capacitor is charged when low-side power 
MOSFET is on or SW voltage is low.  

VIN 2 
Input supply voltage. Connect a local bypass capacitor from VIN pin to GND pin. Path 
from VIN pin to high frequency bypass capacitor and GND must be as short as possible.   

EN 3 

Enable pin to the regulator with internal pull-up current source. Pull below 1.1V to 
disable the converter. Float or connect to VIN to enable the converter. The tap of resistor 
divider from VIN to GND connecting EN pin can adjust the input voltage lockout 
threshold.   

RT/CLK 4 

Set the internal oscillator clock frequency or synchronize to an external clock. Connect 
a resistor from this pin to ground to set switching frequency. An external clock can be 
input directly to the RT/CLK pin. The internal oscillator synchronizes to the external 
clock frequency with PLL. If detected clocking edges stops, the operation mode 
automatically returns to resistor programmed frequency.  
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TYPICAL CHARACTERISTICS  

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

 
Figure 4. Load Regulation (VIN=12V, VOUT=5V) Figure 5. Line Regulation (VOUT=5V, Io=2A) 

Figure 6. Quiescent Current VS Temperature 
 

Figure 7. Reference Voltage VS Temperature 

  

0

10

20

30

40

50

60

70

80

90

100

0.001 0.01 0.1 1

E
ff

ic
ie

n
c
y
(%

)

Output Current(A)

VIN=8V

VIN=12V

VIN=24V

0

10

20

30

40

50

60

70

80

90

100

0.001 0.01 0.1 1

E
ff

ic
ie

n
c
y
(%

)

Output Current(A)

VIN=8V

VIN=12V

VIN=24V

4.94

4.96

4.98

5.00

5.02

5.04

5.06

0.001 0.01 0.1 1

O
u
tp

u
t 
V

o
lla

g
e
(V

)

Output Current(A)

4.99

5.00

5.00

5.01

5.01

5 10 15 20 25 30 35 40

O
u
tp

u
t 
V

o
lt
a
g
e
(V

)

Input Voltage(V)

10

15

20

25

30

35

40

45

50

-50 -25 0 25 50 75 100 125

I Q
(u

A
)

Temperature(ºC)

http://www.silicontent.com/


SCT2432CQ 

 

       6     For more information www.silicontent.com    © 2025 Silicon Content Technology Co., Ltd.   All Rights Reserved  

Product Folder Links:  SCT2432CQ 

FUNCTIONAL BLOCK DIAGRAM 

 
Figure 8. Functional Block Diagram 
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OPERATION 

Overview 

The SCT2432CQ is a 3.8V-40V input, 3A output, EMI friendly synchronous buck converter with built-in 160mΩ 
Rdson high-side and 80mΩ Rdson low-side power MOSFETs. It implements constant frequency peak current mode 
control with internal compensation to regulate output voltage, providing excellent line and load transient response 
and make free the frequency compensation design.  

The switching frequency is programmable from 300kHz to 1.2MHz with two setting modes, resistor setting frequency 
mode and蔰԰԰

 

http://www.silicontent.com/


http://www.silicontent.com/


SCT2432CQ 

 

For more information www.silicontent.com    © 2025 Silicon Content Technology Co., Ltd.   All Rights Reserved        9     

Product Folder Links:  SCT2432CQ  

over a wide range from 300KHz to 1.2MHz. The RT/CLK pin voltage is typical 0.5V. RT/CLK pin is not allowed to 
be left floating or shorted to the ground. Use Equation 5 or the plot in Figure 10. to determine the resistance for a 
switching frequency needed.  

 

ܴܶሺߗܭሻ ൌ
ͳͲͲͲͲͲ

ሻݖܪܭሺݓݏ݂
ሺͷሻ 

 

Where: 

fsw is switching clock frequency 

Oscillator
With PLL

CLK
RT/CLK

  

Figure 10. Setting Frequency and Clock Synchronization 

In clock synchronization mode, the switching frequency synchronizes to an external clock applied to RT/CLK pin. 
The synchronization frequency range is from 300KHz to 1.2MHz and the rising edge of the SW synchronizes to the 
falling edge of the external clock at RT/CLK pin with typical 66ns time delay. A square wave clock signal to RT/CLK 
pin must have high level no lower than 2V, low level no higher than 0.4V, and pulse width larger than 80ns.  

In applications where both resistor setting frequency mode and clock synchronization mode are needed, the device 
can be configured as shown in Figure 10. Before an external clock is present, the device works in resistor setting 
frequency mode. When an external clock presents, the device automatically transitions from resistor setting mode 
to external clock synchronization mode. An internal phase locked loop PLL locks internal clock frequency onto the 
external clock within typical 85us. The converter transitions from the clock synchronization mode to the resistor 
setting frequency mode when the external clock disappears. 

Frequency Spread Spectrum 

To reduce EMI, the SCT2432CQ implements Frequency Spread Spectrum (FSS). The FSS circuitry shifts the 
switching frequency of the regulator periodically within a certain frequency range around the programmed switching 
frequency. The jittering span is 
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out of regulation. To avoid this problem the SCT2432CQ LDO mode automatically reduces the switching frequency 
to increase the effective duty cycle and maintain regulation. 

Over Current Limit and Hiccup Mode 

The inductor current is monitored during high-side MOSFET Q1 and low-side MOSFET Q2 on. The SCT2432CQ 
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 COMP pin voltage ramps up to high clamp 
voltage. When COMP voltage is clamped for 512 cycles, the converter stops switching.  After remaining OFF for 

8192 cycles，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 for 512 cycles，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 SCT2432CQ implements the Over-voltage Protection OVP circuitry to minimize output voltage overshoot during 
load transient, recovering from output fault condition or light load transient. The overvoltage comparator in OVP 
circuit compares the FB pin voltage to the internal reference voltage. When FB voltage exceeds 110% of internal 
0.8V reference voltage, the high-side MOSFET turns off to avoid output voltage continue to increase. When the FB 
pin voltage falls below 105% of the 0.8V reference voltage, the high-side MOSFET can turn on again. 

Thermal Shutdown 

The SCT2432CQ protects the device from the damage during excessive heat and power dissipation conditions. 
Once the junction temperature exceeds 170C, the internal thermal sensor stops power MOSFETs switching. When 
the junction temperature falls below 145C, the device restarts with internal soft start phase.  
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APPLICATION INFORMATION 

Typical Application 

 

Figure 11. SCT2432CQ Design Example, 5V Output with Programmable UVLO 

Design Parameters 

Design Parameters Example Value 

Input Voltage 12V Normal 7V to 40V 

Output Voltage 5V 

Maximum Output Current 3A 

Switching Frequency 400 KHz 

Output voltage ripple (peak to peak) 13mV 

Start Input Voltage (rising VIN) 6.2V 

Stop Input Voltage (falling VIN) 5.5V 
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Output Voltage 
 
The output voltage is set by an external resistor divider 
R5 and R6 in typical application schematic. 
Recommended R6 resistance is 10.2KΩ. Use equation 
6 to calculate R5. 

 

ܴହ ൌ ൬
ைܸ௎்

ோܸாி

െ ͳ൰ כ ܴ଺ (6) 

where: 

• VREF is the feedback reference voltage, typical 
0.8V 

 

Table 1. R5, R6Value for Common Output Voltage 

(Room Temperature) 

VOUT R5 R6 

3.3 V 31.6 KΩ 10.2 KΩ 

5 V 53.6 KΩ 10.2 KΩ 

12 V 143 KΩ 10.2 KΩ 

24V 294 KΩ 10.2 KΩ 
 

Switching Frequency 

Higher switching frequencies support smaller profiles of output inductors and output capacitors, resulting in lower 
voltage and current ripples. However, the higher switching frequency causes extra switching loss, which 
downgrades converter’s overall power efficiency and thermal performance. The 100ns minimum on-time limitation 
also restricts the selection of higher switching frequency. In this design, a moderate switching frequency of 400 kHz 
is selected to achieve both small solution size and high efficiency operation. 
 
The resistor connected from RT/CLK to GND sets 
switching frequency of the converter. The resistor value 
required for a desired frequency can be calculated using 
Equation 7 or determined from Figure 10.  

ܴ͵ሺKΩሻ = 
100000

fsw (KHz )
  ������������������������������������ (7) 

where: 

• fSW is the desired switching frequency 

Table 2. RFSW Value for Common Switching Frequencies 

(Room Temperature) 

Fsw R3 (RFSW) 

330 KHz 301 KΩ 

400 KHz 249 KΩ 

500 KHz 200 KΩ 

800 KHz 124 KΩ 

1100 KHz 90.9 KΩ 
 

Under Voltage Lock-Out 

An external voltage divider network of R1 from the input to EN pin and R2 from EN pin to the ground can set the 
input voltage’s Under Voltage Lock-Out (UVLO) threshold. The UVLO has two thresholds, one for power up when 
the input voltage is rising and the other for power down or brown outs when the input voltage is falling. For the 
example design, the supply should turn on and start switching once the input voltage increases above 6.2V (start 
or enable). After the regulator starts switching, it should continue to do so until the input voltage falls below 5.5V 
(stop or disable). Use Equation 8 and Equation 9 to calculate the resistors. 

�������������������������୰୧ୱୣ ൌ ͳǤͳͺ כ ൬ͳ ൅
ܴଵ
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Inductor Selection 

There are several factors should be considered in selecting inductor such as inductance, saturation current, the 
RMS current and 
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also affects the selection of inductance. The smaller inductor results in larger inductor current ripple leading to a 
higher maximum output current. 

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 14. 

�େ୍୒ୖ୑ୗ ൌ �୓୙୘ כ ඨ
�

Ag

��

cln
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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 degrating 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, two 47μF ceramic output capacitors work for most applications.  
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Layout Guideline 

Proper PCB layout is a critical for SCT2432CQ’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 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 over heat area. 

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

3. For operation at full rated load, the top side ground area must provide adequate heat dissipating area. Make 
sure top switching loop with power have lower impendence of grounding.  

4. The bottom layer is a large ground plane connected to the ground plane on top layer by vias. The power pad 
should be connected to bottom PCB ground planes using multiple vias directly under the IC.  The center thermal 
pad should always be soldered to the board for mechanical strength and reliability, using multiple thermal vias 
underneath the thermal pad. Improper soldering thermal pad to ground plate on PCB will cause SW higher ringing 
and overshoot besides downgrading thermal performance. it is recommended 8mil diameter drill holes of thermal 
vias, but a smaller via offers less risk of solder volume loss. On applications where solder volume loss thru the vias 
is of concern, plugging or tenting can be used to achieve a repeatable process. 

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

6. The RT/CLK 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. 

7. The SS terminal is sensitive to noise so the soft-start capacitor should be located as close as possible to the IC 
and routed with minimal lengths of trace. 

8. UVLO adjust and RT resistors, SS capacitor and feedback components should connect to small signal ground 
which must return to the GND pin 
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TAPE AND REEL INFORMATION 
 

 

 

 

 

 

 

PIN1 Feeding Direction 

http://www.silicontent.com/

