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PG

EN

Open-drain power-good status output. Pull this pin up to a suitable voltage supply
8 through a current limiting resistor. High = power OK, low = fault. PG

output goes low when EN =low, VIN > 1V.

Enable pin to regulator with internal pull-up current source. Pull below 1.12V to disable
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ELECTRICAL CHARACTERISTICS
Vin=24V, T,=-40°C~125°C, typical value is tested under 25°C.

SYMBOL PARAMETER TEST CONDITION MIN TYP MAX UNIT
Power Supply
VIN Operating input voltage 3.6 36 \
Input UVLO Threshold VN rising 34 3.6 \
VIN_uvLo .
Hysteresis 300 mvV
IsHDN Shutdown current from VIN pin EN=0 1.2 10 A
. . EN floating, non-switching,
lo Quiescent current from VIN pin BOOT-SW=5V 30 55 HA
Power MOSFETs
High-side MOSFET on- _
Rpson_H resistance VeooT-Vsw=4.2V 60 100 mQ
Rpson_L
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TYPICAL CHARACTERISTICS

Figure 2. Efficiency, Fsw=400kHz, Vour=5V Figure 3. Efficiency, Fsw=2.2MHz, Vour=5V

Figure 4. Line Regulation (FSW=400kHz,Vour=5V) Figure 5. Input Current (Vout=5V, lLoap=0A)
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FUNCTIONAL BLOCK DIAGRAM

EN

FB I|
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OPERATION

Overview

The SCT2434DQ is a 3.6V-36V input, 3A output, EMI friendly synchronous buck converter with built-in 60mQ Rdson
high-side and 36mQ Rdson low-side power MOSFETSs. It implements constant frequency peak current mode control
to regulate output voltage, providing excellent line and load transient response and simplifying the external
frequency compensation design.

The switching frequency is adjustable from 200kHz

8 For more information www.silicontent.com © 2024 Silicon Content Technology Co., Ltd. All Rights Reserved s

Product Folder Links: SCT2434DQ 5 C 1


http://www.silicontent.com/

SCT2434DQ

Enable and Under Voltage Lockout Threshold

The SCT2434DQ is enabled when the VIN pin voltage rises about 3.4V and the EN pin voltage exceeds the enable
threshold of 1.24V. The device is disabled when the VIN pin voltage falls below 3.1V or when the EN pin voltage is
below 1.12V. An internal 1uA pull up current source to EN pin allows the device enable when EN pin floats.

EN pin is a 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 9 from VIN
to EN. The UVLO rising and falling threshold can be calculated by Equation 1 and Equation 2 respectively.

(l) W7\

W

T—o

) L

where
. Viise is rising threshold of Vin UVLO
. Vi is falling threshold of Vin UVLO
. [1=1UA, [2=3.8uUA, Venr=1.24V, Venr=1.12V

Figure 9. System UVLO by enable divide

Output Voltage

The SCT2434DQ regulates the internal reference voltage at 1.0V 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
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Table 3. Resw Value for Common Switching Frequencies (Room Temperature)

Fsw Rs (RFsw)
200 KHz 182 KQ
300 KHz
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Figure 10. 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 SCT2434DQ
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 SCT2434DQ 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 1.0V reference voltage, the high-side MOSFET turns off to avoid output voltage continue to increase. When
the FB pin voltage falls below 105% of the 1.0V reference voltage, the high-side MOSFET can turn on again.

Power Good

The PG 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 PG pin is de-asserted and the pin
floats with 2ms delay. The PG pin is pulled low when the FB is lower than 90% or greater than 110% of the nominal
internal reference voltage with 130us deglitching time. Also, the PG is pulled low if Vin UVLO or thermal shutdown
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are asserted or the EN pin pulled low, Output voltage excursions that are shorter than 130us deglitching time do
not trip the PG flag.

Thermal Shutdown

The SCT2434DQ protects the device from the damage during excessive heat and power dissipation conditions.
Once the junction temperature exceeds 160°C, the internal thermal sensor stops power MOSFETSs switching. When
the junction temperature falls below 140°C, the device restarts with internal soft start phase.
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Output Voltage

The output voltage is set by an external resistor divider
Rs and R4 in typical application schematic. When the
output voltage is greater than 3V, recommended R4
resistance is 24.9KQ. Use E
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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
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Application Waveforms
Vin=12V, Vout=5V, unless otherwise noted
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Figure 12. Power up(lLoap=3A) Figure 13. Power down(lLoap=3A)
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Figure 15. EN toggle (ILoap=3A)

By 10.0ms 100M7%/ 2V @ coov 5 @ 500V
By 30,10 % 10M p5 2.40% & soov 5 P 5004

Figure 16. Over Current Protection(1A to hard short) Figure 17. Over Current Release (hard short to 1A)
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Layout Guideline

Proper PCB layout is a critical for SCT2434DQ'’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. 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 PGND as possible to reduce parasitic effect.

3. Output inductor should be placed close to the SW pin. The area of the PCB conductor minimized to prevent
excessive capacitive coupling.

4. UVLO adjust and feedback components should connect to small signal ground which must return to the GND
pin
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PACKAGE INFORMATION
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RECOMMENDED LAND PATTERN
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TAPE AND REEL INFORMATION

PR L0 ND L.

.14 +0.10 3.30 +0.10 2.20 +0.10 |
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