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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.
VIN 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.
SW 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.
VIN2 12 Input supply to the converter. Connect a high-quality bypass capacitor or capacitors
from this pin to PGNDZ2. Low impedance connection must be provided to VIN1.
Power supply bias for high-side power MOSFET gate driver. Connect a 0.1uF
BOOT 13 capacitor 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.
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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 V
Vout Output voltage range 1 36 V
T; Operating junction temperature -40 150 °C
ESD RATINGS
PARAMETER DEFINITION MIN MAX UNIT
Human Body Model(HBM) -2 +2 kv
VEsD
Charged Device Model(CDM) -1 +1 kv
THERMAL INFORMATION
PARAMETER THERMAL METRIC QFN-14L UNIT
Reaa
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ELECTRICAL CHARACTERISTICS
Vin=24V, Ta=-40°C~125°C, typical value is tested under 25°C.

SYMBOL

PARAMETER TEST CONDITION

MIN

TYP

MAX

UNIT

Power Supply
VIN
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TYPICAL CHARACTERISTICS

Figure 2. Efficiency, Fsw=400KHz, Vour=5V(BIAS) Figure 3. Efficiency, Fsw=400KHz, Vour=5V(NO BIAS)
Figure 4. Efficiency, Fsw=400KHz, Vout=3.3V Figure 5. Efficiency, Fsw=1.8MHz, Vin=12V
Figure 6. Load Regulation (Vout=5V) Figure 7.Clock Frequency vs RT/CLK Resistor
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FUNCTIONAL BLOCK DIAGRAM
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Figure 8. Functional Block Diagram
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Enable and Under Voltage Lockout Threshold

The SCT2464 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 is disabled when the VCC pin voltage falls below 3.1V or when the EN pin voltage
is below 1.05V. An internal 250A 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.

1
= (_2 +1) % 1) I=250nA

—
= (_; +1) x (2) 1.26V—>|>

. Viise is rising threshold of Vin UVLO
e Vi is falling threshold of Vin UVLO Figure 9. System UVLO by enable divide
. Venr=1.25V, Venr=1.05V

where

Output Voltage

The SCT2464 regulates the internal reference voltage at 1.0V with 1.5% 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 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.

=(—-1) ) (3

where
. Rre _Top is the resistor connecting the output to the FB pin.

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

Internal Soft-Start
The SCT2464 integrates an interna(en-US)>BDC 0100000912 0 612 7928(3/Lang (en-US)>BDC q[))]TIETQEMC /Span <</I

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

Product Folder Links: SCT2464 i C-I



http://www.silicontent.com/

SCT2464

1 RT/SYNC

¢ )

Oscillator | CLK

—33x107%) x 1.346 x 10* (4) With PLL [T LI

where, fsw is switching clock frequency

Figure 10. Setting Frequency and
Clock Synchronization

In clock synchronization mode, the switching frequency synchronizes to an external clock applied to RT/SYNC pin.
The synchronization frequency range is from 200KHz to 1.8MHz and the rising edge of the SW synchronizes to
the falling edge of the external clock at RT/SYNC pin with typical 66ns time delay. A square wave clock signal to
RT/SYNC pin must have high level no lower than 3V, low level no higher than 0.4V, and pulse width larger than
100ns (TYP).

In applications where both resistor setting frequency mode and clock synchronization mode are needed, the
device can be configured as shown in Figure 10. Before an external clock is present, the device works in resistor
setting frequency mode. When an external clock presents, the device automatically transitions from resistor
setting mode to external clock synchronization mode. An internal phase locked loop PLL locks internal clock
frequency onto the external clock within typical 85us. The converter transitions from the clock synchronization
mode to the resistor setting frequency mode when the external clock disappears.

Frequency Spread Spectrum

To reduce EMI, the SCT2464 implements Frequency Spread Spectrum (FSS). The FSS circuitry shifts the
switching frequency of the regulator periodically within a certain frequency range around the adjusted switching
frequency. The jittering span is 6% of the switching frequency with 1/512 swing frequency. This frequency
dithering function is effective for both frequency adjusted by resistor placed at RT/CLK pin and an external clock
synchronization application.

VCC LDO, VCC UVLO, and BIAS Input

The VCC pin is the output of the internal LDO used to supply the control circuits of the SCT2464 and the typical
output voltage is 4.2V. The BIAS pin is the input of the internal LDO. This input can be connected to Vour to save
the power loss from Vin. If the BIAS voltage is larger than 4.8V, LDO is powered by BIAS pin. If the BIAS voltage
is less than 4.6 V, VIN1 and VIN2 directly powers the internal LDO. To prevent unsafe operation, VCC has a
UVLO that prevents switching if the internal voltage is too low.

Bootstrap Voltage Regulator and Low Drop-out Operation

An external bootstrap capacitor between BOOT pin and SW pin powers the floating gate driver to high-side power
MOSFET. The bootstrap capacitor voltage is charged from an integrated voltage regulator when high-side power
MOSFET is off and low-side power MOSFET is on.

The UVLO of high-side MOSFET gate driver has rising threshold of 2.6V and hysteresis of 250mV. When the
device operates with high duty cycle or extremely light load, bootstrap capacitor may be not recharged in
considerable long time. The voltage at bootstrap capacitor is insufficient to drive high-side MOSFET fully on.
When the voltage across bootstrap capacitor drops below 2.35V, BOOT UVLO occurs. The converter forces
turning on low-side MOSFET periodically to refresh the voltage of bootstrap capacitor to guarantee the converter’s
operation over a wide duty range.

During the condition of ultra-low voltage difference from the input to the output,The duty cycle is large and
reaches the minimum-off time(200nS), SCT2464 operates in Low Drop-Out LDO mode.The switching frequency
starts to decrease, and the minimum decreases to 80kHZ. To ensure that the output voltage can better follow the
change of input voltage.

During slowing power up and power down application, the output voltage can closely track the input voltage
ramping down thanks to LDO operation mode. As the input voltage is reduced to near the output voltage, i.e.
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during slowing 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 SCT2464 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 L
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APPLICATION INFORMATION

Typical Application

—]VIN1 VIN2
1
~|PGND1 PGND2 T
EN BIAS
RT/SYNC Sw J_ J_
W] T T 5

Figure 12. SCT2464 Design Example, 5V Output with Adjustable UVLO

Design Parameters

Design Parameters Example Value
Input Voltage 24V Normal 3.5V to 36V
Output Voltage 5V
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the SCT2464 can deliver also depends on the inductor current ripple. Thus, the maximum desired output current
also affects the selection of inductance. The smaller inductoer /Span1QE
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Mour = g (16)

e AVyyris the output voltage ripple
e 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 47uF ceramic output capacitors work for most applications.

Table 3: Typical External Component Values

VOUT RS R6 FREQUENCY RT L1 couT
3.3V 57.6 KQ 24.9KQ 400KHz 33.2KQ 3.3uH 4*22uF
3.3V 57.6 KQ 24.9KQ 1800KHz 7.15KQ 1uH 4*22uF

S\ 100 KQ 24.9KQ 400KHz 33.2KQ 4.7uH 4*22uF
S5V 100 KQ 24.9KQ 1800KHz 7.15KQ 1.5uH 4*22uF
12v 274 KQ 24.9KQ 400KHz 33.2KQ 10uH 6*22uF
12v 274 KQ 24.9KQ 1800KHz 5.9KQ 2.2uH 4*22uF
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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)
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Figure 16. EN toggle (lload=6A)
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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 20. Load Transient (1.5A-4.5A, 1.6A/us)
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Figure 21. Output Ripple (lload=100mA)
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Figure 23. Output Ripple (lload=6A)
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Figure 22. Output Ripple (lload=1A)

Figure 24. Thermal,12Vin,5Vout,6A
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PACKAGE INFORMATION
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SECTION A-A RECOMMENDED LAND PATTERN
QFN-14L (3.5*4) Package Outline Dimensions
NOTE:
1. THE LEAD SIDE IS WETTABLE.
2. ALL DIMENSIONS ARE IN MILLIMETERS.
3. LEAD COPLANARITY SHALL BE 0.08 MILLIMETERS MAX.
4. JEDEC REFERENCE IS MO-220.
5. DRAWING IS NOT TO SCALE.
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