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Silicon Content Technology

SCT2432C

Rev.1.0

3.8V-40V Vin, 3A, High Efficiency Synchronous Step-down DCDC Converter
with Internal Compensation

FEATURES

e Wide Input Range: 3.8V-40V
e Up to 3A Continuous Output Current
e 0.8V £1.5% Feedback Reference Voltage

e Integrated 160mQ High-Side and 80mQ Low-Side
Power MOSFETs

e Pulse Skipping Mode (PSM) with 25uA Quiescent
Current in Sleep Mode

e 80ns Minimum On-time

e Programmable Soft-start Time

e Adjustable Frequency 300KHz to 1.2MHz
e External Clock Synchronization

* Frequency Spread Spectrum (FSS) Modulation for
EMI Reduction

e Precision Enable Threshold for Programmable
Input Voltage Under-voltage Lock Out Protection
(UVLO) Threshold and Hysteresis

e Low Dropout Mode Operation

< Derivable Inverting Voltage Regulator

e Over-voltage and Over-Temperature Protection
e Available in an ESOP-8L Package

APPLICATIONS

e Battery Pack Powered System - Cordless Power

Tools, Cordless Home Appliance, Drone, Aero
Modeling, GPS Tracker etc.

e Cigarette Lighter Adapters, Chargers

e LCD Display

e USB Type-C Power Delivery, USB Charging

e Industrial and Medical Distributed Power Supplies
e Optical Communication and Networking System

DESCRIPTION

The SCT2432C is 3A synchronous buck converters
with wide input voltage, ranging from 3.8V to 40V,
which integrates an 160mQ high-side MOSFET and an
80mQ low-side MOSFET. The SCT2432C, adopting
the peak current mode control, supports the Pulse
Skipping Modulation (PSM) with typical 25uA low
quiescent current which assists the converter on
achieving high efficiency at light load or standby
condition.

The SCT2432C features programmable the soft-start
time together with the programmable switching
frequency from 300 kHz to 1.2 MHz with an external
resistor, which provides the flexibility to optimize either
efficiency or external component size. The converter
supports external clock synchronization with a
frequency band from 300kHz to 1.2MHz. The
SCT2432C allows power conversion from high input
voltage to low output voltage with a minimum 80ns on-
time of high-side MOSFET.

The SCT2432C is an Electromagnetic Interference
(EMI) friendly buck converter with implementing
optimized design for EMI reduction. The SCT2432C
features Frequency Spread Spectrum FSS with 6%
jittering span of the switching frequency and
modulation rate 1/512 of switching frequency to reduce
the conducted EMI.

The SCT2432C offers cycle-by-cycle current limit and
hiccup over current protection, thermal shutdown
protection, output over-voltage protection and input
voltage under-voltage protection. The device is
available in an 8-pin thermally enhanced SOP-8
package.

TYPICAL APPLICATION
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REVISION HISTORY

NOTE: Page numbers for previous revisions may differ from page numbers in the current version.

Revision 1.0: Release to production.

DEVICE ORDER INFORMATION

ORDERABLE PACKAGING STANDARD PACKAGE PINS PACKAGE MSL
DEVICE TYPE PACK QTY MARKING DESCRIPTION
SCT2432CSTER Tape & Reel 4000 432C 8 ESOP-8L 3
ABSOLUTE MAXIMUM RATINGS PIN CONFIGURATION
Over operating free-air temperature unless otherwise noted
DESCRIPTION MIN MAX | UNIT
VIN, EN @ -0.3 42 Y,
BOOT -0.3 46 \Y
SwW -0.3 42 Y,
SW (<10ns) @ -3 42 \Y
BOOT-SW -0.3 6 \Y
SS, FB, RT/CLK -0.3 6 \Y Figure 1. 8-Lead Plastic E-SOP
Operating junction temperature TJ ¥ | -40 150 °C
Storage temperature TSTG -65 150 °C

(1) Stresses beyond those listed under Absolute Maximum Rating may cause device permanent damage. The device is not guaranteed to
function outside of its Recommended Operation Conditions.

(2) The max VIN transient voltage is guaranteed by design and verified on bench.

(3) This applies to the ringing voltage generated by itself, not externally applied voltage.

(4) The IC includes over temperature protection to protect the device during overload conditions. Junction temperature will exceed 150°C
when over temperature protection is active. Continuous function above the specified maximum operating junction temperature will reduce
lifetime.

PIN FUNCTIONS

NAME NO. PIN FUNCTION

Power supply bias for high-side power MOSFET gate driver. Connect a 0.1uF capacitor
BOOT 1 from BOOT pin to SW pin. Bootstrap capacitor is charged when low-side power
MOSFET is on or SW voltage is low.

Input supply voltage. Connect a local bypass capacitor from VIN pin to GND pin. Path

VIN 2 from VIN pin to high frequency bypass capacitor and GND must be as short as possible.
Enable pin to the
EN 3
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Place a ceramic cap from this pin to ground to program soft-start time. An internal 4uA
SS 6 .
current source pulls SS pin to VCC.
GND 7 Ground.
SwW 8 Regulator switching output. Connect SW to an external power inductor.
Thermal Heat dissipation path of die. Electrically connection to GND pin. Must be connected to
9 : -
Pad ground plane on PCB for proper operation and optimized thermal performance.

RECOMMENDED OPERATING CONDITIONS

Over operating free-air temperature range unless otherwise noted
PARAMETER DEFINITION
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ELECTRICAL CHARACTERISTICS
Vin=24V, Ty=-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 3.8 40 \%
Input UVLO Threshold VN rising 3.5 3.7 \%
VIN_uvLo .
Hysteresis 400 mV
IsHDN Shutdown current from VIN pin EN=0, no load 1 3 A
. . EN floating, no load, non-
lo Quiescent current from VIN pin switching, BOOT-SW=5V 25 57 HA
Iactve_evm* | Active current from VIN pin Vin=12V, EN floating, Vour=5V, 100 uA
no-load
Power MOSFETs
Rbson_H High-side MOSFET on-resistance VeooT-Vsw=5V 75 160 265 mQ
Rpson_L Low-side MOSFET on-resistance 35 80 155 mQ
Reference
VREF Reference voltage of FB 0.788 0.8 0.812 |V
Current Limit and Over Current Protection
| High-side power MOSFET peak Ty=25 3.5 4 4.7 A
HIMLHS current limit threshold T,=-40~125 3.4 5
Low-side power MOSFET souring To=25 2.9 33 3.7
ILim_Lssre S A
current limit threshold T,=-40~125 2.7 3.9
Tew t?r:/zr current protection hiccup wait 512 cycles
Thc & Qver current protection hiccup restart 8192 cycles
time
Enable and Soft Startup
VEN_H Enable high threshold 111 1.18 1.25 \%
VEN_L Enable low threshold 1.03 1.1 1.17 \%
len_L Enable pin pull-up current EN=1V 1 15 2 A
len_H Enable pin pull-up current EN=1.5V 3.8 5.5 6.5 uA
Switching Frequency and External Clock Synchronization
FrRANGE_RT Frequency range using RT mode 300 1200 kHz
Fsw Switching frequency RrT=200 kQ(1%) 420 500 580 kHz
France_cLk | Frequency range using CLK mode 300 1200 kHz
. Frequency spread spectrum in o
Farrer percentage of Fsw 6 &
ton_mIN" Minimum on-time 80 ns
Iss SS pin current 1.8 4 6 UuA
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Protection
Voup Feedback overvoltage with respectto | Vrs/Vrer rising 110 %
reference voltage Ves/Vrer falling 105 %

BOOT-SW falling 2.36 \%

VeooTuv BOOT-SW UVLO threshold Hysteresis 300 mv

Teo' Thermal shutdown threshold Ty rising 170 °C
Hysteresis 25 °C

*Derived from bench characterization or design function.
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TYPICAL CHARACTERISTICS
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FUNCTIONAL BLOCK DIAGRAM
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OPERATION

Overview

The SCT2432C 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 and the clock synchronization mode, to optimizes either the power efficiency or the external components’
sizes.
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below 1.1V. An internal 1.5uA pull up current source to EN pin allows the device enable when EN pin floats.
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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 or the plot in Figure 10. to determine the resistance for a
switching frequency needed.
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out of regulation. To avoid this problem the SCT2432C LDO mode automatically reduces the switching frequency
to increase the effective duty cycle and maintain regulation.

- For more information www.silicontent.com © 2026 Silicon Content Technology Co., Ltd. All Rights Reserved 11

Product Folder Links: SCT2432C



http://www.silicontent.com/

SCT2432C

APPLICATION INFORMATION

Typical Application
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Figure 11. SCT2432C Design Example, 5V Output with Programmable UVLO

Design Parameters

R4
10.2K

Design Parameters Example Value

Input Voltage 12V Normal 7V to 40V
Output Voltage 5V

Maximum Output Current 3A

Switching Frequency 400 KHz

Output voltage ripple (peak to peak) 13mV

Start Input Voltage (rising VIN) 6.2V

Stop Input Voltage (falling VIN) 5.5V

12
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Output Voltage

The output voltage is set by an external resistor divider
R5 and R4 in typical application schematic.
Recommended R4 resistance is 10.2KQ. Use equation
6 to calculate R5.

s=C———-1) 4 (6)
where:

* Vrer is the feedback reference voltage, typical
0.8v

Switching Frequency

Table 1. Rs, RsValue for Common Output Voltage
(Room Temperature)

Vour Rs R4

33V 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

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 Table 2. Rrsw Value for Common Switching Frequencies

switching frequency of the converter. The resistor value
required for a desired frequency can be calculated using
Equation 7 or determined from Figure 10.

100000

3(KQ) = fsw (KHz )

()

where:

« fswis the desired switching frequency

Under Voltage Lock-Out

(Room Temperature)

Fsw R3 (RFsw)
330 KHz 301 KQ
400 KHz 249 KQ
500 KHz 200 KQ
800 KHz 124 KQ
1100 KHz 90.9 KQ

An external voltage divider network of R1 from the input to EN pin and Rz from EN pin to the ground can set the
input voltage’s Under Voltage Lock-Out (UVLO) threshold. The UVLO has two thresholds, one for power up when

the
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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 current ripple and therefore leads
to lower output voltage ripple. However, the larger value inductor always corresponds to a bigger physical size,
higher series resistance, and lower saturation current. A good rule for determining the inductance to use is to allow
the inductor peak-to-peak ripple current to be approximately 30%~50% of the maximum output current.

The peak-to-peak ripple current in the inductor ILpp can be calculated as in Equation 10.

_ C = ) (10)

e Iep is the inductor peak-to-peak current.
e Lis the inductance of inductor.

e fswis the switching frequency.

e Vour is the output voltage.

e Vi is the input voltage.

Since the inductor-current ripple increases with the input voltage, so the maximum input voltage in application is
always used to calculate the minimum inductance required. Use Equation 11 to calculate the inductance value.

= Q- ) (11)

e Lwm is the minimum inductance required.
e fswis the switching frequency.

e Vour is the output voltage.

*  Vinmay is the maximum input voltage.

* lout(max is the maximum DC load current.
¢ LIR is coefficient of Ipp to lour.

The total current flowing through the inductor is the inductor ripple current plus the output current. When selecting
an inductor, choose its rated current especially the saturation current larger than its peak operation current and
RMS current also not be exceeded. Therefore, the peak switching current of inductor, ILreak and ILrws can be
calculated as in Equation 12 and Equation 13.

= +T (12)
=V e () (13
12

e Ipeak is the inductor peak current.

e louris the DC load current.

e Ipp is the inductor peak-to-peak current.
e Iirms is the inductor RMS current.

In overloading or load transient conditions, the inductor peak current can increase up to the switch current limit of
the device which is typically 4A. The most conservative approach is to choose an inductor with a saturation current
rating greater than 4A. Because of the maximum I.peak limited by device, the maximum output current that the
SCT2432C can deliver also depends on the inductor current ripple. Thus, the maximum
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affects the selection of inductance. The smaller inductor results in larger inductor current ripple leading to a higher
maximum output current.

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)
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e fswis the switching frequency.

e Lis the inductance of inductor.
e Cour is the output capacitance.
e Vour is the output voltage.

e Vwis the input voltage.

Due to capacitor’'s degrating 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.
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Application Waveforms

Vin=12V, Vout=5V, Fsw=400k, unless otherwise noted.
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Application Waveforms

Figure 18. Load Transient (0.3A~2.7A, 1.6A/us) Figure 19. Load Transient (0.75A~2.25A, 1.6A/us)
Figure 20. Output Ripple (ILoab=0.01A) Figure 21. Output Ripple (ILoab=1A)
Figure 22. Output Ripple (ILoap=2.5A) Figure 23. Thermal,
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Layout Guideline

Proper PCB layout is a critical for SCT2432C'’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.
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PACKAGE INFORMATION

FiN1 ID MARKING
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1) ALL DIMENSIONS ARE IN MILLIMETERS.

2) PACKAGE LENGTH DDES NOT INCLUDE MOLD
FLASH, PROTRUSIONS OR GATE BURRS.
24— —E&-30 3) PACKAGE WIDTH DOES NOT INCLUDE
INTERLEAD FLASH OR PROTRUSIONS.

4) LEAD COPLANARITY (BOTTOM OF LEADS AFTER

i L _| FORMING) SHALL BE 0.1 MILLIMETER MAX.
J 5) DRAWING REFERENCE TO JEDEC M5-012,
VARIATION AA.
R 6) DRAWING IS5 NOT TO SCALE.
RECOMMENDED LAND PATTERN
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TAPE AND REEL INFORMATION
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