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High Efficiency 24V 4A Synchronous Buck Converter with Low
Quiescent Current

2 Features

1 Descriptions

SC81340S is a high-efficiency synchronous buck converter
with few external components and is easy to use in compact
applications. The device operates with input voltages from
4V to 24V with a typical switching frequency of 500kHz. It
integrates power MOSFETs and can support up to 4A
continuous output current.

The device adopts a constant on-time control mode with
internal compensation, which features excellent load
transient performance and supports low equivalent series
resistance output capacitors such as ceramic (MLCC)
capacitors. It can operate in the 100% duty cycle to offer a
low input-to-output voltage differential when the VIN equals
VOUT.

The device also features low quiescent current and PSM
mode operation to maximum efficiency at light load. With
PSM mode and low quiescent current during standby or light
load, the device can further prolong battery life and is

suitable for battery-powered applications.

SC81340S provides protections, including input under-
voltage protection, cycle-by-cycle peak current limitation,

and thermal shutdown protection with auto-recovery.

SC81340S is available in QFN-11(2mmx2mm) Package.

3 Applications

e Flat Panel Television and Monitors
e Set-Top Boxes
e HUB

e Portable Devices

4~24V Input Voltage Range

0.6V Reference with £1% Accuracy

Max 4A Continuous Output Current

Power Save Mode

Low Quiescent Current

Integrated 29mQ/13mQ MOSFET

Low Dropout Mode with Almost 100% Duty Cycle
500K Switching Frequency

COT with Fast Load Transient Performance
Internal Soft Start

Power Good Pin

Cycle-by-Cycle Valley and Peak Current Limit
Output Discharge via SW pin

Short Circuit Protection with Hiccup Mode
Input OVP

ULVO, OUTOVP, TSD Protection (Non-Latch)
QFN2X2 Package Available

4 Device Information

ORDER NUMBER

PACKAGE BODY SIZE

SC81340SQFBR

QFN-11 2.00mm x 2.00mm
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5 Typical Application Circuit
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Figure. 1 Typical application circuit
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6 Terminal Configuration and Functions

TOP VIEW
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QFN-11 (2mm x 2mm)

TERMINAL
1/0 DESCRIPTION
NUMBER NAME

Power input node of the conwerter. Connect a decoupled capacitor between VIN and GND

1 VIN PWR
close to the IC.

2,34 PGND PWR Power ground.

5 PG o Open drain power good output. Connect to a wltage source with an external pull-up resistor.
PG goes high when the output range is within the target value.

6 SW PWR Switching Node. Connect to the switch node of the power inductor.
Connect a 220nF X7R ceramic capacitor between the BT and SW pin to provide the boosted

7 BT PWR . . . .
bias woltage for the high-side gate driver.

8 VCC o Internal VCC LDO output. This pin supplies an internal driver and control circuit. Connect a
minimum of 1uF

9 AGND PWR Analog ground.

10 FB | Feedback node of VOUT output wltage. Set the VOUT output woltage using the external
resistor divider connected to this pin.

1 EN | Enable logic input pin. A high logic level enables the device, and a low logic level turns off the
device. EN is internally pulled low.
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7 Specifications

7.1 Absolute Maximum Ratings

over operating free-air temperature range (unless otherwise noted) @

PARAMETER MIN MAX Unit
VIN -0.3 30 \%
SW -0.3 28 \%
Volta_ige range at SW (10ns transient) -4 30 \%
terminals®
BT - SW -0.3 6 \%
PG, VCC, FB, EN -0.3 6 \%
T, Operating junction temperature range -40 150 °C
Tsyg Storage temperature range -65 150 °C

1) Stresses beyond those listed under absolute maximum ratings may cause permanent damage to the device. These are stress ratings
only, and functional operation of the device at these or any other conditions beyond those indicated under recommended operating

conditions is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

2 All wltage values are with respect to network ground terminal.

7.2 Handling Ratings

PARAMETER DEFINITION MIN MAX UNIT
Human body model (HBM) ESD stress wltage?® -2 2 kv
ESD®
Charged device model (CDM) ESD stress wltage® -500 500 \%

1) Electrostatic discharge (ESD) to measure device sensitivity and immunity to damage caused by assembly line electrostatic disc harges

into the device.

2 Lewel listed above is the passing level per ANSI, ESDA, and JEDEC JS-001. JEDEC document JEP155 states that 500-V HBM allows
safe manufacturing with a standard ESD control process.
?3) Lewel listed above is the passing level per EIA-JEDEC JESD22-C101. JEDEC document JEP157 states that 250-V CDM allows safe
manufacturing with a standard ESD control process.

7.3 Recommended Operating Conditions

PARAMETER MIN TYP MAX UNIT
Vin VIN wltage range 4 24 \
Vour VOUT wltage range 0.6 20 \
lout Continuous Output Current 4 A
T, Operating junction temperature -40 125 °C
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7.4 Thermal Information

THERMAL RESISTANCE® QFN-11 (2mm x 2mm) UNIT
[SIN Junction to ambient thermal resistance 75 °CIW
O Junction to case resistance 14 °CIW
(1) Measured on JESD51-7, 4-layer PCB.
7.5 Electrical Characteristics
Vin =12V, Ti=-40°C to 125°C, typical values are tested at To= 25°C, unless otherwise noted.
PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
SUPPLY VOLTAGE
Vin Input woltage range 4 24 \
Iin Quiescent current Ven = 3.3V, Vi = 0.62V 115 140 MA
lvin_sp VIN Shutdown current Ven = OV 3 MA
POWER SWITCH
Roson Hs High-side MOS on resistance 29 mQ
Roson 1s Low-side MOS on resistance 13 mQ
SWike Switch leakage Ven = 0V, Vgw = OV 1 MA
VCC REGULATOR
Vvee VCC Voltage 4.8 5 5.2 \
Vvce rea VCC load regulation lce =5mA 2 %
CURRENT LIMIT
lovt s Low-side valley current limit 3.7 55 7.2 A
lzcp Zero-crossing current Vour = 3.3V, L =22uH 220 mA
lovt Hs High-side peak current limit 55 8.5 1.5 A
SWITCHING FREQUENCY AND MINIMUM OFF TIMER
Fsw Switching frequency Vin =12V, Vgour = 3.3V 430 500 570 kHz
Thwin_on Minimum on time 50 ns
Twin_oFF Minimum off time 220 ns
Twax_on Maximum on time 31 us
OVERVOLTAGE AND UNDERVOLTAGE PROTECTION
Vow VOUT OVP threshold 125 130 135 Ves%
Ve VOUT UVP threshold 55 60 65 Vg%
tuveoLy VOUT UVP deglitch time 32 us
Vin_ove VIN OVP rising threshold 255 26.5 27.5
Vin_ove Hys VIN OVP hysteresis 1.1
FEEDBACK VOLTAGE AND SOFT START
Ves Feedback regulation voltage T, =25°C 594 600 606 mV
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T, =-40°C to 125°C 590 600 610 mV

Tss 1.7 2.3 2.9 ms
ENABLE (EN) AND UNDER VOLTAGE LOCKOUT (UVLO)
Ven r Enable rising threshold 1.16 1.2 1.24 \Y
Ven_Hvs Enable hysteresis 150 mV
len Enable input current Veny = 3.3V 3.5 MA
Vvee uvo R VCC UVLO rising threshold 3.4 3.6 3.8 \
Ve uvio Hys VCC UVLO threshold hysteresis 450 mV
Vin_uvio R VIN UVLO rising threshold 3.7 3.9 4.1 \
Vin_uvio Hys VIN UVLO threshold hysteresis 500 mV
POWER GOOD
Vee FrauLT) PG for falling threshold (Fault) 85 90 95 %V Rer
Vre r(GooD) PG for rising threshold (Good) 90 95 100 %V Rer
Veg R(FaULT) PG for rising threshold (Fault) 110 115 120 %V Rer
Ve F(Goop) PG for falling threshold (Good) 100 105 110 %V rer
THERMAL SHUTDOWN

Thermal shutdown temperature 155 °C
Teo Thermal shutdown hysteresis 20 °C
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8 Functional Block Diagram
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Figure 2 Functional Block Diagram
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9 Feature Description

9.1 Overview

The SC81340S is a synchronous 24V buck converter with
integrated power MOSFETs capable of supporting 4A
continuous output current.

The SC81340S adopts a constant-on-time (COT) mode with
a pseudo-fixed switching frequency. It can provide a fast
transient response. The device integrated an internal ramp
compensation circuit that supports low ESR output
capacitors, such as ceramic capacitors. It simplifies the
design procedure and reduces the cost of external
components. The device supports low quiescent current and
higher light load efficiency in PFM mode.

The SC81340S supports complete protection, including
input under-voltage protection, input over-voltage protection,
output over-voltage protection, cycle-by-cycle valley current
limitation, short circuit protection with hiccup mode, and
thermal shutdown protection.

9.2 CCM Operation

The buck converter operates in continuous conduction
mode (CCM) when the valley inductor current exceeds zero
amps. At the beginning of each cycle, the high-side
MOSFET (HS-FET) is turned on when the feedback (FB)
voltage is below the reference voltage VREF. The on period
is set proportional to the converter input voltage and
inversely proportional to the output voltage, maintaining a
pseudo-fixed frequency over the input voltage range. Then,
the HS-FET is turned off after the on period. The low-side
MOSFET (LS-FET) is turned on when the HS-FET is turned
off. The on period is reset, and the HS-FET turns on again
when the FB voltage falls below the VREF. A dead-time
control scheme is internally integrated to avoid shoot-
through between the LS-FET and HS-FET.

9.3 DCM Operation

As the load current decreases, the converter enters
discontinuous conduction mode (DCM) after the inductor
current crosses zero. In this operation, when the FB voltage
is below the VREF, the HS-FET is turned on for a fixed
period. Then, the HS-FET is turned off, the LS-FET is turned
on, and the inductor current decreases. The LS-FET driver

enters the Hi-Z state when the inductor current reaches zero.

It takes a longer time to discharge the output capacitor with
a light load current. The HS-FET will turn on again when the
FB voltage drops to VREF. With this mechanism, the
SC81340S reduces the switching frequency and improves
the efficiency at light load. The device can also revert to

CCM operation once the output current exceeds the critical
level. The below equation can calculate the critical current:

1 (Vin —VouT) XVout
2XLX fsw Vin

IOUT(CRIT) =
9.4 Low Dropout Operation

At the beginning of each cycle, the HS-FET is turned on by
the on-timer which is set according to the input and output
voltage. When the on timer expires, if the FB voltage is still
below the reference voltage VREF, the on-timer will be
extended, and the HS-FET will remain on until the maximum
on time is reached. Then the HS-FET turns off, and the LS-
FET turns on. The maximum on-time of HSFET is limited to
31us and the minimum off-time is limited to 200ns, therefore
the maximum duty cycle during low dropout can approach
100%.

9.5 Enable and Disable

The SC81340S has an enable control pin EN. The device is
enabled when VIN rises above UVLO threshold and the EN
pin voltage exceeds enable threshold of 1.2V. If the device
is enabled, the converter starts switching and regulates the
output voltage to the target.

EN is clamped internally by a 3.7V series Zener diode and
pull-down by an 1MQ resistor.

9.6 Soft Start

The SC81340S has the soft-start (SS) function, which
makes the output smooth when powering up. Ensure the
input voltage is ready before togging the EN pin from low to
high. When the EN becomes high, the output voltage
increases slowly with the SS function. Once the output
reaches the target value, the SS process is finished.

If the output of the power rails is pre-biased by a specific
voltage during start-up, the device will not activate switching
until the internal SS voltage becomes higher than the pre-
bias voltage. This scheme ensures a smooth soft-start
process.

9.7 Power Good Indication

The SC81340S provides an open drain output (PG Pin) to
indicate the output voltage status. Pull the PG pin to an
appropriate DC voltage (not exceeding 6V) through a
resistor. It's recommended to use a pull-up resistor range
from 10kQ to 100kQ.

During the power-up, the PG output is pulled low. When the
FB voltage is within the power good range, and the soft start
is finished, the internal PG switch is turned off, and the
external voltage pulls up the PG pin voltage; when the FB
voltage is out of this good range, the PG switch is turned on,
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and the PG pin voltage will be pulled down to low. The power
good indication can be referred to in Figure 3.

\

LOwW >

Figure.3 Power Good Indication

When EN is off, UVLO, thermal shutdown, and VIN OVP,
the PG pin can also pull down.

9.8 Protection Functions

9.8.1 Under Voltage Lock Out

The SC81340S features an input under-voltage lockout
(UVLO) function to stop the operation of the converter when
the input voltage drops below the UVLO falling threshold.
The IC resumes regular operation when the rising voltage at
the VIN pin is above the UVLO rising threshold.

The SC81340S also has VCC UVLO. The SC81340S starts
up only when both VCC and VIN exceed their UVLO rising
threshold. It shuts down when VCC or VIN is below the
UVLO falling threshold. These UVLO protections are non-
latching.

9.8.2 Input Over Voltage Protection

The part will be shut down with non-latched if the VIN
exceeds the OVP threshold. This device restarts working
when the VIN drops below the falling threshold.

9.8.3 Over Current Protection

The SC81340S has inductor overcurrent limit (OCL)
protection through cycle-by-cycle valley current detection.
The drain to the source voltage of LS-FET senses the
switching current.

When the HS-FET turns on, the switching current increases
at a linear slew rate. When the HS-FET turns off, the current
decreases linearly. If the sensed current exceeds the OCL
threshold, the LS-FET will remain on even if the FB voltage
is lower than the reference. The new switching cycle can be
delayed until the switch current drops to the OCL threshold.
Thus, the maximum load current is shown below:

Al
Imax - IOCL +7

When the OCL is triggered, the inductor current is limited,
and the output voltage will drop due to higher load conditions.
The part will enter hiccup protection mode when the output
voltage drops below the UVP threshold.

9.84 Output Under Voltage Protection

The SC81340S has output under-voltage protection. When
the FB voltage drops below 60% of Vrer, the UVP
comparator goes high, and the converter will enter hiccup
mode after 32us delay time.

In hiccup mode, the SC81340S periodically stops switching,
and then IC tries to restart with a soft start. If the short
condition still exists during the hiccup on time, the device will
stop switching again. This protection mode is beneficial
when the output is dead-shorted to the ground. The average
short-circuit current is significantly reduced to alleviate the
thermal issue and to protect the converter. Once the short-
circuit condition is removed, The SC81340S exits hiccup
mode and returns to regular operation.

9.8.5 Output Over Voltage Protection

The SC81340S has an over-voltage protection. When the
VFB exceeds 130% of Vrer, the OVP comparator goes high,
the HS-FET driver is turned off, and the output will be
discharged.

9.8.6 Output Voltage Discharge

The SC81340S discharges the output when the controller is
turned VIN off, EN off, or other protections, such as OVP,
UVP, UVLO, and thermal shutdown. The discharge current
on the output is about 50mA.

9.8.7 Over Temperature Protection

Once the IC detects the chip junction temperature exceeds
the threshold of 150°C, the IC goes into thermal shutdown
and stops switching. When the junction temperature falls
below the typical 125°C, the IC resumes operation with a
power-up sequence.
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10 Application Information

10.1 Output Voltage

The output voltage can be configured for customized values
using external feedback resistors.

L Vour
SW "M —

Ru _L Crr

FB J‘ Cour
RD :[

Figure 4 Output Voltage Setup with Divide Resistor

Vour = Vrer X ( )

Use 1% tolerance or higher accuracy resistors and keep the
feedback resistors close to the FB pin on the PCB layout.
Considering interference and losses, the upper-dividing
resistor (RU) on FB is recommended to be no more than
100K. A feed-forward capacitor is necessary and is
recommended to be 10~33pF.

10.2 Inductor Selection

The inductor selection is a tradeoff between size, cost,
efficiency, and transient response performance. The critical
parameters of an inductor are inductance, DC resistance,
and saturation current.

Generally, choose the inductor current ripple AI, to be
approximately 30% to 50% of the maximum load current.
The switching frequency, input voltage, output voltage, and
output ripple determine the inductor value:

Vour Vour
L= x (1 -2
Al X fow Vin

The inductor saturation current should be higher than the
inductor peak current.

10.3 Input Capacitor Selection

The input current of the Buck converter is discontinuous, and
the input capacitor should be carefully selected. The
SC81340S requires input decoupling capacitors and
sufficient bulk capacitors. Reserve at least a 10uF MLCC to
reduce the voltage spikes.The input voltage ripple caused
by the capacitance can be calculated by:

I Vi V
ovur . Your (1- OUT)

AV =
i fswXCy Vin Vin

Placing a solid-state capacitor at the input can effectively
suppress surges (hot-plugging) and reduce the input ripple.

10.4 Output Capacitor Selection

Since ceramic capacitors have low ESR and good high-
frequency filtering, they are recommended for the best ripple
performance across temperature and input voltage
variations. The output voltage ripple is estimated as the
following equation:

VbUT)

[OUT
X (R
L (Resr Vi

fsw X
Based on the voltage coefficient of ceramic, it loses its most
capacitance at the rated voltage, soleave margin on voltage
rating to ensure adequate, effective capacitance. Larger
capacitors cause lower output voltage ripple and higher load
transient performance.

AVoyr = )x (-

+—
8 X fsw X Coyr

When using a solid-state capacitor as the output capacitor,
it is advisable to reserve a placement for the RFF resistor in
series with the CFF capacitor. Combining it with the CFF
capacitor is beneficial for loop stability debugging and
optimization.

10.5 EN Pin Configuration

For an application that is enabled by VIN, connecting the EN
pin through a pull-up resistor to VIN limits the current at the
EN pin to less than 200pA, which prevents damage to the
internal zener diode. A resistor of 200KQ ~ 1MQ is
recommended for 20V input applications.

The device can also use a divider resistor between VIN and
GND to program the input automatic start-up voltage:

Ryp+Rpown//1M

Roown//1M )

Vin_srarr = 1.2 X (

10.6 Parameters Selection

Table 1 lists the recommended parameter values for
common output voltages.

Table 1: Parameters Selection for Common Output Voltages

VO(V) | RUKQ) | RD(KQ) | CFF(pF) | L(uH)
12 75 3.9 22 6.8
5 40.2 5.49 33 4.7
3.3 40.2 8.87 33 47

Copyright © 2026, Southchip Semiconductor Technology (Shanghai) Co., Ltd. 10



souTHcHiP SOUTHCHIP SEMICONDUCTOR

SC81340S DATASHEET

V0.3.2, REVISED JULY 2026

11 Layout Guide

For a COT buck coverter, the layout is an important step. If
the layout is not carefully designed, the converter may suffer
instability and noise issues. A reasonable PCB design is the
key to the safe, efficient and stable operation of the IC. The
following are some PCB design rules for your reference:

1) The input MLCCs should be placed as close as possible
to the VIN and PGND pins of the IC to minimize the BUCK
hot loop. A large-area copper pour should be created to
connect the PGND pins of the IC and those of the input
MLCCs. Additionally, some metallized vias should be placed
to connect the top copper area to the internal and bottom
GND layers. This approach can minimize the GND
impedance and maximize the thermal performance.

2) Ensure the lowest impedance between the AGND pin and
the PGND pin. Place multiple vias (=3) near the AGND pins
and connect them to the PGND through internal GND layers.

3) The VCC capacitor should be placed as close as possible
to the VCC/AGND pins of the IC.

4) The dividing resistors of the output feedback should be
close to the AGND and FB pin.

5) The BT capacitor should be placed as close as possible
to the BT/SW pins of the IC, ensuring that the traces are as
short as possible.

6) Ensure that the SW trace is as thick and short as possible
when placing the inductor. Keep the SW node as far away
as possible from the output feedback resistors (FB dividing
resistors).

7) To achieve better thermal performance and lower ground

impedance, a PCB with four or more layers is recommended.

It is advisable to set the first middle layer(Middle layerl) as
a GND copper pour.

The following figures provide a typical reference for PCB
design.

Figure 5 PCB layout Example - Top layer

Figure 8 PCB layout Example - Bottom layer
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MECHANICAL DATA

QFN-11 2mm x 2mm
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IMPORTANT NOTICE AND DISCLAIMER

Southchip Semiconductor Technology (Shanghai) Co., Ltd. and its subsidiaries (“SOUTHCHIP”) provides
technical and reliability data (including datasheets), design resources (including reference designs, software),
application or other design advice and otherresources (“Resources”) “AS IS” AND WITH ALL FAULTS.

The Resources are intended for skilled developers designing with SOUTHCHIP’s products. SOUTHCHIP may
provide but DISCLAIMS WARRANTY FOR SOUTHCHIP’s technical support or design services for the
customers. Customers are solely responsible for (1) selecting and using the appropriate SOUTHCHIP's
products for your application, (2) designing, validating and testing your application, and (3) ensuring your
application meets applicable standards, and any other safety, security, or other requirements. SOUTHCHIP
DISCLAIMS RESPONSIBILITY FOR any claims, damages, costs, losses, liabilities arising out of Customers’

use of the Resources.

SOUTHCHIP’s sample products are provided “AS IS” and only for purposes of designing, validating and
testing. SOUTHCHIP reserves the right to make changes, corrections, enhancements, modifications and
improvements to SOUTHCHIP’s products and/or to the Resources at any time without notice. Customers shall,
prior to, mass producing, using or distributing any products of their own that incorporate SOUTHCHIP’s
products, obtain the latest relevantinformation on SOUTHCHIP’s products and thoroughly test such products
for purposes of mass production, quality and safety. Use of SOUTHCHIP’s products without a safety design
is fully at the risk of Customers, subject only to applicable laws and regulations governing limitations on product

liability.
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