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5.5V-100V Vin, 1A, Step-down DCDC Converter
FEATURES DESCRIPTION
e Wide Input Range: 5.5V-100V The SCT2A13 is a buck converter with wide input
e Maximum Output Voltage: 30V voltage ranging from 5.5V to 100V which

e 1A Continuous Output Current

e 1.8A Peak Current Limit when Vin<60V

¢ Integrated 970mQ High-Side Power MOSFET
e 49uA Quiescent Current

e 1.2V Feedback Reference Voltage

e 3.5ms Internal Soft-start Time

e Fixed Switching Frequency at 270kHz

e COT Control Mode with Integrated Loop
Compensation

e Precision Enable Threshold for Programmable
Input Voltage Under-Voltage Lock Out Protection
(UVLO) Threshold and Hysteresis

e Cycle-by-Cycle Current Limiting

e OQver-Voltage Protection

e Over-Temperature Protection

e Available in an ESOP-8L Package

APPLICATIONS

e 48V Distributed Power Delivery Bus

e Battery Management System (e-Bike, Scooter)
e Motor Drives, Drones

accommodates a variety of step-down applications,
making it ideal for automotive, industry, and lighting
applications. The SCT2A13 integrates an 970mQ high-
side MOSFET and has 1.8A peak output current limit
when Vin<60V to support high peak current application.

The SCT2A13, adopting the constant-on time (COT)
mode control with integrated loop compensation
greatly simplifies the converter off-chip configuration.

The SCT2A13 features Pulse Frequency Modulation
(PFM) mode at light load with typical 49uA low
quiescent current, which enables the converter to
achieve the high-power efficiency during light-load or
no-load conditions.

The SCT2A13 offers cycle-by-cycle current limit,
thermal shutdown protection, output over-voltage
protection and input voltage under-voltage protection.
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REVISION HISTORY

NOTE: Page numbers for previous revisions may differ from page numbers in the current version.
Revision 1.0: Release to production.

DEVICE ORDER INFORMATION

ORDERABLE PACKAGING STANDARD PACKAGE PINS PACKAGE
DEVICE TYPE PACK QTY MARKING DESCRIPTION
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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 SCT2A13 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 SCT2A13 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 270KHz. The device also supports monolithic startup with pre-
biased output condition.

The SCT2A13 has a default input start-up voltage of 5V with 420mV hysteresis. The EN pin has a precision
threshold that can be used to adjust the input voltage lockout thresholds with two external resistors to meet accurate
higher UVLO system requirements. Floating EN pin enables the device with the internal pull-up current to the
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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 SCT2A13 protects the device from the damage during excessive heat and power dissipation conditions. Once
the junction temperature exceeds 155°C, the internal thermal sensor stops power MOSFETs switching. When the
junction temperature falls below 142°C, the device restarts with internal soft start phase.
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APPLICATION INFORMATION

Typical application
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Figure 10. SCT2A13 Design Example, 12V Output
Design Parameters

Design Parameters Example Value

Input Voltage 48V Normal, 24V to 100V
Output Voltage 12V

Maximum Output Current 1A

Switching Frequency 270 KHz

Output voltage ripple (peak to peak) 10mV

Transient Response 0.25A to 0.75A load step AVout = 69mV
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Output Voltage

The output voltage is set by an external resistor divider

R: and Rz in typical application schematic.
Recommended R resistance is 30KQ. Use Equation 5
to calculate Ro2.
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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 12.

VOUT VOUT
lcinrms = lout \/W a- Vin ) (12)

The worst case condition occurs at Vin=2*Vour, wWhere:

lcinrms = 0.5 oyt (13)

For simplification, choose an input capacitor with an RMS current rating greater than half of the maximum load
current.

When selecting ceramic capacitors, it needs to consider the effective value of a capacitor decreasing as the DC
bias voltage across a capacitor increasing.

The input capacitance value determines the input ripple voltage of the regulator. The input voltage ripple can be
calculated using Equation 14 and the maximum input voltage ripple occurs at 50% duty cycle
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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

=

Bh[Vout

T R e—

N @ 00y v @ 1004 % @00% i iy

Figure 12. Power up (lload=1A)
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Figure 16. Over Current Protection Figure 17. Over Current Release
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Application Waveforms(Continued)
Vin=48V, Vout=12V, unless otherwise noted
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Figure 18. Load Transient (0.1A-0.9A, 1.6A/us) Figure 19. Load Transient (0.25A-0.75A, 1.6A/us)
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Figure 23. Thermal, 48VIN, 12Vout,1A

Figure 22. Output Ripple (lload=1A)
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Layout Guideline

Proper PCB layout is a critical for SCT
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PACKAGE INFORMATION
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SYMBOL | MIN NOM MAX
TOTAL THICKNESS A | - - 1.75
STAND OFF 0.05 0.125 0.20
MOLD TOTAL THICKNESS A2 1.30 1.40 1.60
LEAC WOTH o 0.3 5 0.53
[LEAD WDTH ol 0.30 | 0.40 | 0.50
| LEAD THICKNESS ¢ 0.20 0.2+
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TAPE AND REEL INFORMATION
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NOTICE: The information in this document is subject to change without notice. Users should warrant and guarantee the third
party Intellectual Property rights are not infringed upon when integrating Silicon Content Technology (SCT) products into any
application. SCT will not assume any legal responsibility for any said applications.
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