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3.5V-36V Vin, 6A, High Efficiency Synchronous Step-down DCDC Converter
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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: Update DEVICE ORDER INFORMATION.

Revision 1.2: Update MSL and the Current Limit in the EC table.
Revision 1.3: Update THERMAL INFORMATION.

DEVICE ORDER INFORMATION

ORDERABLE PACKAGING STANDARD PACKAGE PINS PACKAGE MSL
DEVICE TYPE PACK QTY MARKING DESCRIPTION
SCT2464QFNAR Tape & Reel 5000 2464Q 14 FCQFN3.5x4-14L 3

ABSOLUTE MAXIMUM RATINGS

Over operating free-air temperature unless otherwise noted®

DESCRIPTION MIN | MAX | UNIT
VIN1, VIN2 -0.3 42 v
EN -0.3 42 v
BOOT -0.3 48 Y%
sw -1 42 Y%
BOOT-SW -0.3 6 Y%
BIAS, PGOOD -0.3 24 v
VCC, FB, RT/SYNC -0.3 6 Vv

Operating junction temperature

PIN CONFIGURATION

Figure 1. 14-Lead FCQFN 3.5mmx4mm
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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. The internal oscillator synchronizes to the external clock
frequency with PLL. If detected clocking edges stops, the operation mode automatically
returns to resistor adjusted frequency.
Enable pin to the regulator with internal pull-up current source. Pull below 1.1V to
EN 7 disable the converter. Float or connect to VIN to enable the converter. The tap of resistor
divider from VIN to GND connecting EN pin can adjust the input voltage lockout
threshold.
VINI 8 Input supply to the converter. Connect a high-quality bypass capacitor or capacitors
from this pin to PGND1. Low impedance connection must be provided to VIN2.
Power ground to internal low-side MOSFET. Connect to system ground. Low
PGND1 9 impedance connection must be provided to PGND2. Connect a high-quality bypass
capacitor or capacitors from this pin to VIN1.
SwW 10 Regulator switching output. Connect SW to an external power inductor
Power ground to internal low-side MOSFET. Connect to system ground. Low
PGND2 11 impedance connection must be provided to PGND1. Connect a high-quality bypass
capacitor or capacitors from this pin to VIN2.
VIN? 12 Input supply to the converter. Connect a high-quality bypass capacitor or capacitors
from this pin to PGND2. Low impedance connection must be provided to VIN1.
Power supply bias for high-side power MOSFET gate driver. Connect a 0.1uF capacitor
BOOT 13 from BOOT pin to SW pin. Bootstrap capacitor is charged when low-side power
MOSFET is on or SW voltage is low.
NC 14 Not Connection.
For more information www.silicontent.com © 2023 Silicon Content Technology Co., Ltd. All Rights Reserved 3
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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
T; Operating junction temperature -40 150 °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
Wir evm @ Junction-to-top characterization parameter (EVM) 1.71

(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 SCT2464Q is mounted and external environmental factors. The PCB board is a heat sink that is soldered to
the leads of the SCT2464Q. Changing the design or configuration of the PCB board changes the efficiency of the heat sink and
therefore the actual Resaand Resc.

(2) Measured on JESD51-7, 4-layer PCB. The values given in this table are only valid for comparison with other packages and cannot
be used for design purposes. These values were calculated in accordance with JESD51-7 and simulated on a specified JEDEC
board. They do not represent the performance obtained in an actual application.

(3) Measured on SCT standard EVM: SCT2464Q Demo Board, 10z copper thickness
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ELECTRICAL CHARACTERISTICS
Vv
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SYMBOL PARAMETER TEST CONDITION MIN TYP MAX | UNIT
v Power-good flag over voltage POWER BAD (% of FB voltage) 110 %
re-ov tripping threshold POWER GOOD (% of FB voltage) 105

6
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FUNCTIONAL BLOCK DIAGRAM

Figure 8. Functional Block Diagram
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OPERATION

Overview

The SCT2464Q is a 3.5V-36V input, 6A output, EMI friendly synchronous buck converter with built-in 30mQ Rdson
high-side and 18mQ Rdson low-side power MOSFETSs. It implements constant frequency peak current mode control
to regulate output

- For more information www.silicontent.com © 2023 Silicon Content Technology Co., Ltd. All Rights Reserved 9
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Enable and Under Voltage Lockout Threshold

The SCT2464Q is enabled when the VCC pin voltage rises above 3.3V and the EN pin voltage exceeds the enable
threshold of 1.25V. The device i

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

Product Folder Links: SCT2464Q



http://www.silicontent.com/

SCT2464Q

For more information www.silicontent.com © 2023 Silicon Content Technology Co., Ltd. All Rights Reserved 11

Product Folder Links: SCT2464Q



http://www.silicontent.com/

"
|

Poec

SCT2464Q

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 SCT2464Q 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 Hiccup Mode

The inductor current is monitored during high-side MOSFET Q1 and low-side MOSFET Q2 on. The SCT2464Q
implements over current protection with cycle-by-cycle limiting high-side MOSFET peak current and low-side
MOSFET valley current to avoid inductor current running away during unexpected overload or output hard short
condition.

When overload or hard short happens, the converter cannot provide output current to satisfy loading requirement.
The inductor current is clamped at over current limitation. Thus, the output voltage drops below regulated voltage
with FB voltage less than internal reference voltage continuously. The internal COMP voltage ramps up to high
clamp voltage 1.7V typical. When COMP voltage is clamped for 16 cycles of low side OC, the converter stops
switching. After remaining OFF for 33.6ms the device restarts from soft starting phase. If overload or hard short
condition still exists during soft-start and make COMP voltage clamped at high  after soft start time and COMP
still keep high for 16 cycles of low side OC the device enters into turning-off mode again. When overload or hard
short condition is removed, the device automatically recovers to enters normal regulating operation.

The hiccup protection mode above makes the average short circuit current to alleviate thermal issues and protect
the regulator.

Over voltage Protection

The SCT2464Q implements the Over-voltage Protection OVP circuitry to minimize output voltage overshoot during
load transient, recovering from output fault condition or light load transient. The overvoltage comparator in OVP
circuit compares the FB pin voltage to the internal reference voltage. When FB voltage exceeds 110% of internal
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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 PWRGD 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 SCT2464Q 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

ViN=5.5V~36V
[e]
—VIN1 VIN2
= _LC4J_ C3
47nF | 4.7uF
—|PeNDL PGND2 I I L1
= = 4.7uH
EN BIAS Vour=5V. lour=6A
RT/SYNC SW— _L _L ’ O
C7 cs8
MA—] 22uF—|_22uF
— R5
100K
R6
24 9K
Figure 12. SCT2464Q Design Example, 5V Output with Adjustable UVLO
Design Parameters
Design Parameters Example Value
Input Voltage 24V Normal 3.5V to 36V
Output Voltage 5V
Maximum Output Current 6A
Switching Frequency 400 KHz
Output voltage ripple (peak to peak) 6.2mV
Transient Response 1.5A to 4.5A load step AVout = 300mV
Start Input Voltage (rising VIN) 6.3V
Stop Input Voltage (falling VIN) 5.5V
14  For more information www.silicontent.com © 2023 Silicon Content Technology Co., Ltd. All Rights Reserved s
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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 24.9KQ. Use equation
5 to calculate R5.

s=(C——-1) 6 (%)
where:

e VRer
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For this design, use LIR=0.2 or 0.5, and the inductor value is calculated to be 4.5uH, the RMS inductor current is
6A and the peak inductor currentis 7.2A. The chosen inductor is a WE 74439346047, which has a saturation current
rating of 13A and a RMS current rating of 7.4A. This also has a typical inductance of 4.7uH at no load and 4.7 pH
at 6A load. The inductor DCR is 14.3 mQ.

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
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Application Waveforms
Vin=24V, Vout=5V, unless otherwise noted
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Figure 13. Power up(lload=6A) Figure 14. Power down(lload=6A)

Figure 17. Over Current Protection(1A to hard short) Figure 18. Over Current Release (hard short to 1A)
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Application Waveforms
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Figure 19. Load Transient (0.6A-5.4A, 1.6A/us) Figure 20. Load Transient (1.5A-4.5A, 1.6A/us)
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Figure 21. Output Ripple (lload=100mA) Figure 22. Output Ripple (lload=1A)

Figure 23. Output Ripple (lload=6A) Figure 24. Thermal,12Vin,5Vout,6A
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Layout Guideline

Proper PCB layout is a critical for SCT2464Q’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.
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