
SCT2450Q 
Rev. 1.4  

 

   For more information www.silicontent.com    © 2021 Silicon Content Technology Co., Ltd.   All Rights Reserved    1 

Product Folder Links:  SCT2450Q 

芯 洲 科 技  
Silicon Content Technology 

 

3.8V-36V Vin, 5A, High Efficiency Synchronous Step-down DCDC Converter 
with Adjustable Frequency 

http://www.silicontent.com/


SCT2450Q 

 

       2     For more information www.silicontent.com    © 2021  Silicon Content Technology Co., Ltd.   All Rights Reserved  

Product Folder Links:  SCT2450Q 

REVISION HISTORY  
NOTE: Page numbers for previous revisions may differ from page numbers in the current version. 

Revision 1.0:  Released to Market. 

Revision 1.1:  Update max Fsw to 2.2MHz in Figure 7 and Tanle 2. Add RθJCbot and RψJT in page 3. 

Revision 1.2:  Update Application Waveforms. 

Revision 1.3:  Update Operating junction temperature. 

Revision 1.4: Update DEVICE ORDER INFORMATION. 

DEVICE ORDER INFORMATION  
ORDERABLE 

DEVICE  
PACKAGING 

TYPE  

STANDARD 
PACK QTY 

PACKAGE 
MARKING 

PINS 
PACKAGE 

DESCRIPTION 

SCT2450QSTER Tape & Reel 4000 2450Q 8 ESOP-8 

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

 

PIN CONFIGURATION 
 

DESCRIPTION MIN MAX UNIT 
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Figure 1. 8-Lead Plastic ESOP 

 

VIN -0.3 38 V  

VIN Transient (300ms) (2) -0.3 42 V  

EN -0.3 38 V  

BOOT -0.3 44 V  

SW -1 38 V  

BOOT-SW -0.3 6 V  

COMP, FB, RT/CLK -0.3 6 V  

Operating junction temperature TJ(3) -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) 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 operation 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 b
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RT/CLK 4 

Set the 20internal oscillator clock frequency 
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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 
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SYMBOL PARAMETER TEST CONDITION MIN TYP MAX UNIT 

VBOOTUV BOOT-SW UVLO threshold  
 

BOOT-SW falling  2.36  V 

 Hysteresis  300  mV 

TSD 
Thermal shutdown threshold TJ rising  170  °C 

 Hysteresis  25  °C 
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TYPICAL CHARACTERISTICS  

Figure 2. Efficiency vs Load Current, Vin=36V 

 

Figure 3. Efficiency vs Load Current, Vin=24V 

Figure 4. Efficiency vs Load Current, Vin=12V 

 

 

Figure 5. Load Regulation (Vout=5V) 

 

 
Figure 6. Line Regulation (Iout=5A) Figure 7.Clock Frequency vs RT/CLK Resistor 

40

50

60

70

80

90

100

0.001 0.01 0.1 1 10

Ef
fi

ci
en

cy
(%

)

Output Current(A)

VIN=36V, VOUT=3.3V

VIN=36V, VOUT=5V

VIN=36V, VOUT=12V

40

50

60

70

80

90

100

0.001 0.01 0.1 1 10

Ef
fi

ci
en

cy
(%

)

Output Current(A)

VIN=24V, VOUT=3.3V

VIN=24V, VOUT=5V

VIN=24V, VOUT=12V

40

50

60

70

80

90

100

0.001 0.01 0.1 1 10

Ef
fi

ci
en

cy
(%

)

Output Current(A)

VIN=12V,VOUT=3.3V

VIN=12V,VOUT=5V

4.96

4.97

4.98

4.99

5.00

5.01

0.001 0.01 0.1 1 10

O
u

tp
u

t 
 V

o
lt

ag
e 

(V
)

Output Current(A)

VIN=24V, VOUT=5V

VIN=12V,VOUT=5V

3.29

3.30

3.30

3.31

3.31

0 10 20 30 40

O
u

tp
u

t 
V

o
lt

ag
e 

(V
)

Input Voltage (V)

100

600

1,100

1,600

2,100

0 100 200 300 400 500

Sw
it

ch
in

g 
Fr

eq
u

en
cy

  
(k

H
z)

RT (kΩ)

http://www.silicontent.com/


SCT2450Q 

 

For more information www.silicontent.com    © 2021  Silicon Content Technology Co., Ltd.   All Rights Reserved        7     

Product Folder Links:  SCT2450Q  

 
Figure 8． Shutdown Current vs Temperature 

 

Figure 9.
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FUNCTIONAL BLOCK DIAGRAM 

 
 

 
Figure 14. Functional Block Diagram 
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below 1.1V. An internal 1.5uA 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 15 from VIN 
to EN. The UVLO rising and falling threshold can be calculated by Equation 1 and Equation 2 respectively. 

 

Vrise = 1.18 ∗ (1 +
R1

R2
) − 1.5uA ∗ R1 (1) 

 

Vfall = 1.1 ∗ (1 +
R1

R2
) − 5.5uA ∗ R1 (2) 

where  

• Vrise is rising threshold of Vin UVLO 

• Vfall is falling threshold of Vin UVLO 

1.21V

+

4uA1.5uA

20K

VIN

R1

R2

EN

 
 

Figure 15. System UVLO by enable divide 

Output Voltage 

The SCT2450Q regulates the internal reference voltage at 0.8V 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 or better resistors. Use Equation 3 to calculate resistance of resistor dividers. 
To improve efficiency at light loads, larger value resistors are recommended. However, if the values are too high, 
the regulator will be more susceptible to noise affecting output voltage accuracy. 

𝑅𝐹𝐵_𝑇𝑂𝑃 = (
𝑉𝑂𝑈𝑇

𝑉𝑅𝐸𝐹

− 1) ∗ 𝑅𝐹𝐵_𝐵𝑂𝑇 (3) 

where  

• RFB_TOP is the resistor connecting the output to the FB pin. 

• RFB_BOT is the resistor connecting the FB pin to the ground. 

Internal Soft-Start 

The SCT2450Q integrates an internal soft-start circuit that ramps the reference voltage from zero volts to 0.8V 
reference voltage in 4ms. If the EN pin is pulled below 1.1V, switching stops and the internal soft-start resets. 
The soft-start also resets during shutdown due to thermal overloading. 

Switching Frequency and Clock Synchronization 

The switching frequency of the SCT2450Q is set by placing a resistor between RT/CLK pin and the ground, or 
synchronizing to an external clock.  

In resistor setting frequency mode, a resistor placed between RT/CLK pin to the ground sets the switching frequency 
over a wide range from 100KHz to 2.2MHz. 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 4 or the plot in Figure 16. to determine the resistance for a 
switching frequency needed.  

 

𝑅𝑇(𝐾𝛺) =
100000

𝑓𝑠𝑤(𝐾𝐻𝑧)
     (4)  

 

where, fsw is switching clock frequency 

 

Oscillator
With PLL

CLK
RT/CLK

  
Figure 16. Setting Frequency and Clock Synchronization 
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In clock synchronization mode, the switching frequency synchronizes to an external clock applied to RT/CLK pin. 
The synchronization frequency range is from 100KHz to 2.2MHz 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 16. 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
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APPLICATION INFORMATION 

Typical Application 

 

BOOT

VIN

EN

RT/CLK

SW

GND

COMP

FB

SCT2450Q

VIN=3.8V~36V

L1 
5.5uH

C3
4.7uF

C4
4.7uF

C5
0.1uF

R3
200K

C8
47uF

C9
47uF

R4
20K

C7
4.7nF

R5
31.6K

R6
10.2K

C12
0.1uF

VOUT=3.3V  IOUT=5A

C2
4.7uF

C13
Optional

C6
Optional

 

Figure 18. SCT2450Q Design Example, 3.3V Output with Adjustable UVLO 

Design Parameters 

Design Parameters Example Value 

Input Voltage 24V Normal 3.8V to 36V 

Output Voltage 3.3V 

Maximum Output Current 5A 

Switching Frequency 500 KHz 

Output voltage ripple (peak to peak) 16.5mV 

Transient Response 1.25A to 3.75A load step ∆Vout = 135mV 

Start Input Voltage (rising VIN) 5.76V 

Stop Input Voltage (falling VIN) 4.66V 
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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 
5 to calculate R5. 

 

𝑅5 = (
𝑉𝑂𝑈𝑇

𝑉𝑅𝐸𝐹

− 1) ∗ 𝑅6 (5) 

where: 

• VREF is the feedback reference voltage, typical 
0.8V 

 

Table 1. R5, R6Value for 
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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 20%~40% of the maximum output current. 

The peak-to-peak ripple current in the inductor ILPP can be calculated as in Equation 9. 

 𝐼𝐿𝑃𝑃 =
𝑉𝑂𝑈𝑇∗(𝑉𝐼𝑁−𝑉𝑂𝑈𝑇)

𝑉𝐼𝑁∗𝐿∗𝑓𝑆𝑊
 (9) 

 
Where 

• ILPP is the inductor peak-to-peak current  

• L
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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 
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• VINis the input voltage 

Due to capacitor’s degrading 
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Application Waveforms 
Vin=24V, Vout=3.3V, unless otherwise noted 

 

 
Figure 19. Power up(Iload=5A) 

 
Figure 20. Power down(Iload=5A) 

 
Figure 21. EN toggle (Iload=0.1A) 

 
Figure 22. EN toggle (Iload=5A) 

 

 
Figure 23. 
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Layout Guideline 

Proper PCB layout is a critical for SCT2450Q’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 
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PACKAGE INFORMATION 

 
 

ESOP8(95x130) Package Outline Dimensions 
 

Symbol 
Dimensions in Millimeters Dimensions in Inches 

Min. Max. Min.  

http://www.silicontent.com/


SCT2450Q 

 

For more information www.silicontent.com    © 2021  Silicon Content Technology Co., Ltd.   All Rights Reserved        23

 

S�S�Sd 

 

http://www.silicontent.com/

