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BST 7 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 SW voltage is low.
SwW 8 Regulator switching output. Connect SW to an external power inductor
Thermal Pad
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*Derived from bench characterization

TYPICAL CHARACTERISTICS
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Figure 2. Efficiency vs Load Current, Vout=12V Figure 3. Efficiency vs Load Current, Vout=5V
Figure 4. Load Regulation, Vin=48V, Vout=12V Figure 5. Load Regulation, Vin=24V, Vout=5V

Figure 6. Line Regulation, lout=1A Figure 7. Switching Frequency vs Vin, Vout=12V
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FUNCTIONAL BLOCK DIAGRAM
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Figure 8. Functional Block Diagram
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OPERATION

Overview

The SCT2A12 is a 5.5V-100V input, 1.8A peak current limit when Vin<60V, Step-down DCDC converter with built-
in 970mQ high-side power MOSFET. It implements constant on time control to regulate output voltage, providing
excellent line and load transient response, and internal error amplifier integrated improve the line and load regulation.

The SCT2A12 features an internal 3.5ms soft-start time to avoid large inrush current and output voltage overshoot
during startup. The switching frequency is fixed at 390KHz. The device also supports monolithic startup with pre-
biased output condition.

The SCT2A12
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Output Voltage

The SCT2A12 regulates the internal reference voltage at 1.2V. The output voltage is set by a resistor divider from
the output node to the FB pin. Itis 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.

: ® : 3
Y — zY
. o P .
where
) Rrs_top is the resistor connecting the output to the FB pin.

. Rrs_port is the resistor connecting the FB pin to the ground.

Internal Soft-Start

The SCT2A12 integrates an internal soft-start circuit that ramps the reference voltage from zero volts to 1.2V
reference voltage in 3.5ms. If the EN pin is pulled below 1.23V, switching stops and the internal soft-start resets.
The soft-
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circuit compares the FB pin voltage to the internal reference voltage. When FB voltage exceeds 120% of internal
1.2V reference voltage, the high-side MOSFET turns off to avoid output voltage continue to increase. When the FB
pin voltage falls below 115% of the 1.2V reference voltage, the high-side MOSFET can turn on again.

Thermal Shutdown
The SCT2A12 protects the device from the damage during excessive heat and power dissipation conditions

s C-I' For more information www.silicontent.com © 2023 Silicon Content Technology Co., Ltd. All Rights Reserved 9
Product Folder Links: SCT2A12


http://www.silicontent.com/



http://www.silicontent.com/

SCT2A12

Output Voltage

The output voltage is set by an external resistor divider

R: and Rz in typical application schematic.
Recommended R resistance is 30KQ
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Where
e Ipp is the inductor peak-to-peak current
e Listhe
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For the example design, the

- For more information www.silicontent.com © 2023 Silicon Content Technology Co., Ltd. All Rights Reserved 13

Product Folder Links: SCT2A12



http://www.silicontent.com/

SCT2A12

A 0.1pF ceramic capacitor must be connected between BOOT pin and SW pin for proper operation. A ceramic
capacitor with X5R or better grade dielectric is recommended. The capacitor should have a 10V or higher voltage
rating.

Output Capacitor Selection

The selection of output capacitor will affect output voltage ripple in steady state and load transient performance.

The output ripple is essentially composed of two parts. One is caused by the inductor current ripple going through
the Equivalent Series Resistance ESR of the output capacitors and the other is caused by the inductor current ripple
charging and discharging the output capacitors. To achieve small output voltage ripple, choose a low-ESR output
capacitor like ceramic capacitor. For ceramic capacitors, the capacitance dominates the output ripple. For
simplification, the output voltage ripple can be estimated by Equation 16 desired.

0 Zo ®
wz"Q zpzo Zw

V6

(16)

Where
e A6 s the output voltage ripple
o fswis the switching frequency
e Lis the inductance of inductor
e Cour is the output capacitance
e Vour is the output voltage
e Vnis 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, two 22uF ceramic output capacitors work for most applications.

Table 2 lists typical values of external components for some standard output voltages.

Table 2: Component List with Typical Output Voltage BOM list

Vout L1 CouT R2 R1 C5

5V 47uH 2*22uF 95K 30K 100pF
12v 68uH 2*22uF 271K 30K 100pF
24V 150uH 2*22uF 191k 10K 220pF
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Application Waveforms

Vin=48V, Vout=12V, unless otherwise noted
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Figure 12. Power up (lload=1A)

D wov & )(10.0ms 100M75/8 @ S @ s0ov w @
D Looa & H 10M /5 270% ] €
Figure 14. EN toggle (lload=1A)
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Figure 16. Over Current Protection Figure 17. Over Current Release

s C-I' For more information www.silicontent.com © 2023 Silicon Content Technology Co., Ltd. All Rights Reserved 15
Product Folder Links: SCT2A12


http://www.silicontent.com/

SCT2A12

Application Waveforms(Continued)

Vin=48V, Vout=12V, unless otherwise noted

Figure 18.
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PACKAGE INFORMATION
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5 RECOMMENDED LAND PATTERN DETAIL "A’

NOTE:

1} CONTROL DIMENSION 15 IN INCHES. "DIMENSION IN BRACKET.IS IN MILLIMETERS.
2 PACKINGEILFNGYHDES NOTHNCLIDEMDLDIRLASHEFROTRIASIONS:DRAGATERIRRS .
Fﬁ NDE‘HII"‘LL{!}E‘"II!TFRLF&D[F'LAE RFIRSFRITRUS DHS A
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