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3.5V-36V Vin, 4A, High Efficiency Synchronous Step-down DCDC Converter

FEATURES

e Qualified for Automotive Applications
AEC-Q100 Qualified with the Following Results:

- Device Temperature Grade 1: -40°C to 125°C
Ambient Operating Temperature Range

e Wide Input Range: 3.5V-36V

e Up to 4A Continuous Output Current

e 1V +£1.5% Feedback Reference Voltage

e Integrated 30mQ High-Side and 18mQ Low-Side
Power MOSFETs

e 13uA Quiescent Current with VBIAS Connected to
an auxiliary power supply to 5V
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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
RT/SYNC 6 input directly to this pin.
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RECOMMENDED OPERATING CONDITIONS

Over operating free-air temperature range unless otherwise noted

PARAMETER DEFINITION MIN MAX UNIT
ViN Input voltage range 3.5 36 \%
Vour Output voltage range 1 16 V
Ta Operating junction temperature -40 125 °C
ESD RATINGS
PARAMETER DEFINITION MIN MAX UNIT
Human Body Model (HBM) -2 +2 kv
Vesp
Charged Device Model (CDM) -1 +1 kV
THERMAL INFORMATION
PARAMETER THERMAL METRIC FCQFN3.5x4-14L UNIT
Resa M@ Junction to ambient thermal resistance 48.5
Wir@ Junction-to-top characterization parameter 2.51
Wi @ Junction-to-board characterization parameter 4.46
Reictop 1@ Junction to case thermal resistance 30.98 °CIW
Ress @ Junction-to-board thermal resistance 4.55
Resa_evm @ Junction to ambient thermal resistance (EVM) 34.67
Junction-to-top characterization parameter (EVM) 1.71

Wit evm @

(1) SCT provides Rgjaand Rgyc numbers only as reference to estimate junction temperatures of the devices. Rg;aand Reyc are not a
characteristic of package itself, but of many other system level characteristics such as the design and layout of the printed circuit
board (PCB) on which the SCT2444Q is mounted and external
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SYMBOL PARAMETER TEST CONDITION MIN TYP MAX UNIT
torr_MIN" Minimum off-time 250 ns
tLoo
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FUNCTIONAL BLOCK DIAGRAM
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FB I|

RT/CLK e

Figure 8. Functional Block Diagram

8 For more information www.silicontent.com © 2026 Silicon Content Technology Co., Ltd. All Rights Reserved

Product Folder Links: SCT2444Q


http://www.silicontent.com/

SCT2444Q

OPERATION

Overview
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Enable and Under Voltage Lockout Threshold
The SCT
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power-up and power-down application, the off-time of the high side MOSFET starts to approach the minimum value.
Without LDO operation mode, beyond this point the switching may become erratic and/or the output voltage will fall
out of regulation. To avoid this problem, the SCT2444Q LDO mode automatically reduces the switching frequency

to increase the effective duty cycle and maintain regulation.

Figure 11. LDO Operation Characteristic (Vout =5V)

Over Current Limit and
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Power Good

The PGOOD pin is an open-drain output. A pull up resistor between the values of 10KQ and 100KQ to a voltage
source that is 5V or less is recommended.

Once the FB pin is between 95% and 105% of the internal voltage reference the PGOOD pin is de-asserted and
the pin floats with 2ms delay. The PGOOD pin is pulled low when the FB is lower than 90% or greater than 110%
of the nominal internal reference voltage with 100us deglitching time,PG_OVP only work in the close-loop state .
Also, the PGOOD is pulled low if VIN UVLO or thermal shutdown are asserted or the EN pin pulled low, Output
voltage excursions that are shorter than 100us deglitching time do not trip the PGOOD flag.

Thermal Shutdown

The SCT2444Q protects the device from the damage during excessive heat and power dissipation conditions. Once
the junction temperature exceeds 172°C, the internal thermal sensor stops power MOSFETs switching. When the
junction temperature falls below 160°C, the device restarts with internal soft start phase.
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APPLICATION INFORMATION

Typical Application

—4VIN1

—

~|PGND1

EN

RT/SYNC

Figure 12. SCT2444Q Design Example, 5V Output with Adjustable UVLO

Design Parameters

Design Parameters

Example Value

Input Voltage 12V Normal 3.5V to 36V
Output Voltage 5V

Maximum Output Current 4A

Switching Frequency 400 KHz

Output voltage ripple (peak to peak) 7.5mV

Transient Response 1A to 3A load step AVout = 216mV

Start Input Voltage (rising VIN) 6.3V

Stop Input Voltage (falling VIN) 5.5V
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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 DC resistance(DCR). Larger inductance results in less inductor cur
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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 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 13.

vV vV
lcinrms = loutr V/ \?UT 1- —\?UT) (13)
IN IN

The worst case condition occurs at Vin=2*Vourt, where:

lcinrms = 0.5 loyr (14)

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 increases.

The input capacitance value determines the input ripple voltage of the regulator. The input voltage ripple can be
calculated using Equation 15 and the maximum input voltage ripple occurs at 50% duty cycle.

_ _lout Vout _ Vourt
AV T fsw CIN VIN @ VIN) (15)

For this example, two 4.7uF, X7R ceramic capacitors rated for 50 V in parallel are used. And
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Application Waveforms
Vin=12V, Vout=5V, unless otherwise noted.
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Figure 14. Power down (lload=4A)

Figure 13. Power up (lload=4A)
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Figure 15. EN toggle (lload=0.1A)
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Figure 18. Over Current Release (hard short to 0.1A)

Figure 17. Over Current Protection (0.1A to hard short)
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Application Waveforms
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Figure 20. Load Transient (1A-3A, 1.6A/us)
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Figure 22. Output Ripple (lload=1A)

Figure 21. Output Ripple (lload=100mA)
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Figure 23. Output Ripple (lload=4A) Figure 24. Thermal,12Vin,5Vout,4A
20 For more information www.silicontent.com © 2026 Silicon Content Technology Co., Ltd. All Rights Reserved

Product Folder Links: SCT2444Q


http://www.silicontent.com/

SCT2444Q

For more information


http://www.silicontent.com/

SCT2444Q

PACKAGE INFORMATION

TOP VIEW BOTTOM VIEW

SIDE VIEW

SECTION A
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