
SCT2451 
Rev. 2.0  

 

 For more information www.silicontent.com    É 2017  Silicon Content Technology Co., Ltd.   All Rights Reserved    1   

Product Folder Links:  SCT2451 

芯 洲 科 技  
Silicon Content Technology 

 

3.8V-36V Vin, 5A, High Efficiency Synchronous Step-down DCDC Converter 
with Programmable Soft-start Time 

FEATURES 
• Wide Input Range: 3.8V-36V  

• Up to 5A Continuous Output Current 

• 0.8V Ñ1% Feedback Reference Voltage 

• Integrated 45mÝ High-Side and 20mɋ Low-Side 
Power MOSFETs 

• Pulse Skipping Mode PSM with 25uA Quiescent 
Current in Sleep Mode 

• 100ns Minimum On-time 

• Programmable Soft-start Time  

• Fixed Switching Frequency 570kHz  

• Frequency Spread Spectrum FSS Modulation for 
EMI Reduction 

• Precision Enable Threshold for Programmable 
Input Voltage Lock Out (UVLO) Threshold and 
Hysteresis 

• Low Dropout Mode Operation 

• Derivable Inverting Voltage Regulator 

• Over-voltage and Over Temperature Protection 

• Available in an ESOP-8 Package 

APPLICATIONS 
• Battery Pack Powered System - Cordless Power 

Tools, Cordless Home Appliance, Drone, Aero 
Modeling, GPS Tracker etc. 

• Cigarette Lighter Adapters, Chargers 

• LCD Display 

• USB Type-C Power Delivery, USB Charging 

• Industrial and Medical Distributed Power Supplies 

• Optical Communication and Networking System 

• Automotive System 

DESCRIPTION 
The SCT2451 is 5A synchronous buck converters with 
wide input voltage, ranging from 3.8V to 36V, which 
integrates a 45mÝ high-side MOSFET and a 20mÝ 
low-side MOSFET. The SCT2451, adopting the peak 
current mode control, supports the Pulse Skipping 
Modulation (PSM) with typical 25th
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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: Updated Functional Block Diagram. 

Revision 1.2: Updated Related Parts Parameters. 

Revision 1.3: Updated Description. 

Revision 1.4: Updated Description. 

Revision 1.5: Updated Table 2: Compensation Values for Typical Output Voltage/Capacitor Combinations. 

Revision 1.6: Table 2: Compensation Values. 

Revision 1.7: Correct typo of equation (25). 

Revision 1.8: Updated Max Vin Transient voltage. 

Revision 1.9: Update thermal information in page 3. 

Revision 2.0: Update DEVICE ORDER INFORMATION. 

DEVICE ORDER INFORMATION  
ORDERABLE 

DEVICE  
PACKAGING 

TYPE  

STANDARD 
PACK QTY 

PACKAGE 
MARKING 

PINS 
PACKAGE 

DESCRIPTION 

SCT2451STER Tape & Reel 4000 2451 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, SS -0.3 6 V  

Operating junction temperature TJ
(2) -40 150 ÁC  

Storage temperature TSTG -65 150 ÁC  

(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 150ÁC 

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.  
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ELECTRICAL CHARACTERISTICS 
VIN=24V, TJ=-40ÁC~150ÁC, typical value is tested under 25ÁC.  

SYMBOL PARAMETER TEST CONDITION MIN TYP MAX UNIT 

Power Supply 

VIN
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Figure 8． Shutdown Current vs Temperature 

 
Figure 9. Reference Voltage vs Temperature 

 
Figure 10. Threshold vs Temperature 

 

Figure 11. EN Pull-up Current vs Temperature 
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FUNCTIONAL BLOCK DIAGRAM 

 

570KHz
Oscillator

EN

SS

FB
+

8

1

7

5

6

3

HS MOSFET
Current limit

LS MOSFET
Current limit

GND

SW

COMP

+
+

Slop 

CLK

EA
PWM

Control

Logic

1.21V/Rise

1.10/Fall

0.8V

BOOT

Thermal

Shutdown

+ EN LOGIC

VIN UVLO

Reference

 
Figure 14. Functional Block Diagram 
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EN pin is 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 SCT2451 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 = (
𝑉
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APPLICATION INFORMATION 

Typical Application 
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VIN=3.8V~36V

 

Figure 17. SCT2451 Design Example, 3.3V Output with Programmable UVLO 

Design Parameters 

Design Parameters Example Value 

Input Voltage 24V Normal 3.8V to 36V 

Output Voltage 3.3V 
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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 10.2Kɋ. 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 Common Output Voltage 

(Room Temperature) 

VOUT R5 R6 

1.8   V 12.7 Kɋ 10.2 Kɋ 

2.5   V 21.5 Kɋ 10.2 Kɋ 
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Where 

• LMIN is the minimum inductance required 

• fsw is the switching frequency 

• VOUT is the output voltage 

• VIN(max) is the maximum input voltage 

• IOUT(max) is the maximum DC load current 

• LIR is coefficient of ILPP to IOUT 

The total current flowing through the inductor is the inductor ripple current plus the output current. When selecting 
an inductor, choose its rated current especially the saturation current larger than its peak operation current and 
RMS current also not be exceeded. Therefore, the peak switching current of inductor, ILPEAK and ILRMS can be 
calculated as in equation 10 and equation 11. 

𝐼𝐿𝑃𝐸𝐴𝐾 = 𝐼𝑂𝑈𝑇 +
𝐼𝐿𝑃𝑃

2
 (10) 

𝐼𝐿𝑅𝑀𝑆 = √(𝐼𝑂𝑈𝑇)2 +
1

12
∗ (𝐼𝐿𝑃𝑃)2 (11) 

 
Where 

• ILPEAK is the inductor peak current 

• IOUT is the DC load current 

• ILPP is the inductor peak-to-peak current  

• ILRMS
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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, 11.2A/V typically 

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

𝐴𝑉𝐷𝐶 = 𝐴𝐸𝐴 ∗ 𝐺𝐼𝑆𝑁𝑆 ∗
𝑉𝐹𝐵

𝐼𝑂𝑈𝑇

 (17) 

The system has two noteworthy poles: one is due to the compensation capacitor C7 and the error amplifier output 
resistor. The other is caused by the output capacitor and the load resistor. These poles as located at:  

𝑓𝑃1 =
1
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𝐶7 =
𝑅𝐿𝑂𝐴𝐷 ∗ 𝐶𝑂𝑈𝑇

𝑅4
 (25) 

Determine if the optional compensation capacitor C6 is required. Generally, it is required if the ESR zero fZ2 is 
located less than half of the switching frequency. Then fp3 can be used to cancel fz2. C6 can be calculated with 
Equation 26. 

𝐶6 =
𝐶𝑂𝑈𝑇 × 𝐸𝑆𝑅

𝑅4

 (26) 

Table 2 lists typical values of compensation components for some standard output voltages with various output 
ceramic capacitors and inductors. The values of the compensation components have been optimized for fast 
transient responses and good stability. For the conditions not list in Table 3, customers can use Equation 22-
Equation 25 
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Layout Guideline 

Proper PCB layout is a critical for SCT2451ôs 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 

 
 

SOP8/PP(95x130) Package Outline Dimensions 
 

Symbol 
Dimensions in Millimeters Dimensions in Inches 

Min. Max. Min.  Max. 

A 1.300 1.700 0.051 0.067 

A1 0.000 0.100 0.000 0.004 

A2 1.350 1.550 0.053 0.061 

b 0.330 0.510 0.013 0.020 

c 0.170 0.250 0.007 0.010 

D 4.700 5.100 0.185 0.201 

D1 
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