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FUNCTIONAL BLOCK DIAGRAM
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Oscillator
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Figure 8. Functional Block Diagram
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OPERATION

Overview

The SCT2432CQ is a 3.8V-40V input, 3A output, EMI friendly synchronous buck converter with built-in 160mQ
Rdson high-side and 80mQ Rdson low-side power MOSFETSs. It implements constant frequency peak current mode
control with internal compensation to regulate output voltage, providing excellent line and load transient response
and make free the frequency compensation design.

The switching frequency is programmable from 300kHz to 1.2MHz with two setting modes, resistor setting frequency
mode
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over a wide range from 300KHz to 1.2MHz. The RT/CLK pin voltage is typical 0.5V. RT/CLK pin is not allowed to
be left floating or shorted to the ground. Use Equation 5
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out of regulation. To avoid this problem the SCT2432CQ LDO mode automatically reduces the switching frequency
to increase the effective duty cycle and maintain regulation.

Over Current
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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 10.2KQ. Use equation
6 to calculate R5.

— B) (6)
where:

* Vrer is the feedback reference voltage, typical
0.8v

Switching Frequency

Higher switching frequencies support smaller profiles of output inductors and output capacitors, resulting in lower
voltage and current ripples. However, the higher switching frequency causes extra switching loss, which
downgrades converter’s overall power efficiency and thermal performance. The 100ns minimum on-time limitation
also restricts the selection of higher switching frequency. In this design, a moderate switching frequency of 400 kHz
is selected to achieve both small solution size and high efficiency operation.

The resistor connected from RT/CLK to GND sets
switching frequency of the converter. The resistor value
required for a desired frequency can be calculated using
Equation 7 or determined from Figure 10.

KQ

Table 1. Rs, ReValue for Common Output Voltage

(Room Temperature)

Vour Rs Re

3.3V 31.6 KQ 10.2 KQ
5V 53.6 KQ 10.2 KQ
12V 143 KQ 10.2 KQ
24V 294 KQ 10.2 KQ

12 For more information www.silicontent.com © 2025 Silicon Content Technology Co., Ltd. All Rights Reserved

Product Folder Links: SCT2432CQ

=C1


http://www.silicontent.com/

SCT2432CQ

For more information www.silicontent.com © 2025 Silicon Content Technology Co., Ltd. All Rights Reserved 13


http://www.silicontent.com/



http://www.silicontent.com/



http://www.silicontent.com/

SCT2432CQ

16  For more information www.silicontent.com © 2025 Silicon Content Technology Co., Ltd. All Rights Reserved

Product Folder Links


http://www.silicontent.com/



http://www.silicontent.com/

SCT2432CQ

Layout Guideline

Proper PCB layout is a critical for SCT2432CQ'’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 the ground as possible to reduce parasitic effect.

3. For operation at full rated load, the top side ground area must provide adequate heat dissipating area. Make
sure top switching loop with power have lower impendence of grounding.

4. The bottom layer is a large ground plane connected to the ground plane on top layer by vias. The power pad
should be connected to bottom PCB ground planes using multiple vias directly under the IC. The center thermal
pad should always be soldered to the board for mechanical strength and reliability, using multiple thermal vias
underneath the thermal pad. Improper soldering thermal pad to ground plate on PCB will cause SW higher ringing
and overshoot besides downgrading thermal performance. it is recommended 8mil diameter drill holes of thermal
vias, but a smaller via offers less risk of solder volume loss. On applications where solder volume loss thru the vias
is of concern, plugging or tenting can be used to achieve a repeatable process.

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

6. The RT/CLK terminal is sensitive to noise so the RT resistor should be located as close as possible to the IC
and routed with minimal lengths of trace.

7. The SS terminal is sensitive to noise so the soft-start capacitor should be located as close as possible to the IC
and routed with minimal lengths of trace.

8. UVLO adjust and RT resistors, SS capacitor and feedback components should connect to small signal ground
which must return to the GND pin
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TAPE AND REEL INFORMATION
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