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SC8724 H igh E ffic iency, Synch ronous , 22V Buck -B oos t
Converte r w ith Fou r In teg ra ted MOSFET

1 Descrip tion
SC8724 is a synchronous 4-switch buck-boost converter

with four integrated switches. It provides excellent power

efficiency and voltage regulation no matter whether the

output voltage is higher, lower, or equal to the input voltage.

SC8724 supports a very wide input and output voltage range.

It can support applications from 2.7V to 22V input range and

3V to 22V output range and provides up to 10A average

inductor current limit.

SC8724 employs average current-mode control. The output

voltage is adjusted by a divider resistor network on the FB

pin. The switching mode (PSM/FPWM) and the switching

frequency can be adjusted by the external setting. The

device also provides a programmable output current limit

which supports flexible design for different applications.

SC8724 supports internal current limit, input under-voltage

protection, output over-voltage protection, output short

protection, FB short circuit protection, and over-temperature

protection to ensure safety under different abnormal

conditions.

The IC is in a 25-pin 4x4 QFN package.

2 Features
 High-Efficiency Buck-Boost Conversion

 Few External Components

 Integrated Low RDS(ON) Switches

 Wide VIN Range: 2.7 V to 22 V

 Wide VOUT Range:3V to 22V

 Fixed 5.1V VOUT with FB tied to GND

 Up to 10A Inductor Current Limit

 250k/500k/800k/1MHz Adjustable Switching Frequency

 Adjustable Output Current Limit

 Forced PWM Mode/ PSM Mode Selectable

 EN control and Programmable UVLO

 Internal Soft Start

 Absolute Input and Output Over Voltage Protection

 Output Short Protection with Hiccup Mode

 Thermal Shutdown Protection

 Under Voltage Protection

 Over Voltage Protection

 QFN-25 FC 4 x 4 Package

3 Applica tions
 Wall Adapter

 Power Bank with Quick Charge

 USB Type C Hub

 Wireless Charger

 Industry Power Supplies

4 Device In form ation

Part Number Package D imension

SC8724QFER 25 pin QFN 4.0mm x 4.0mm x 0.75mm
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5 Typ ica l App lica tion C ircu it

Figure1. Typical application circuit
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6 Term ina l Configura tion and Functions

Top V iew

TERM INAL
I/O DESCR IPTION

NUMBER NAME

1 BT1 PWR
Connect a 100nF ceramic capacitor between the BT1 pin and SW1 pin to provide the boosted bias
voltage for the high side gate driver of Q1.

2,3,4 VIN PWR The power input node of the converter.

5,6,15,16,23 PGND PWR Power ground. The user shall connect PGND and AGND on PCB.

7 EN I
Enable logic input. Logic high level enables the device and logic low level disables the device.
Using a 100k resistor in serial with EN pin when the EN pin is tied to VIN.

8 ILIM I Connect a resistor to set the current limit value of the output current.

9 COMP I Connect an RC network to compensate for the control loop.

10 AGND I/O Analog ground. The user shall connect PGND and AGND on PCB.

11 FB I
Feedback node of VOUT output voltage. Set the VOUT output voltage by the resistor divider
connected to this pin. The output voltage is configured for fixed 5.1V with the FB pin connected to
GND.

12 FREQ I

Set the typical switching frequency of the device.
FREQ pin ties to AGND: 250kHz
FREQ pin keeps floating: 500kHz
RFREQ = 75kΩ: 800kHz
RFREQ = 220 kΩ: 1MHZ
The switching frequency is locked during the device is enabled.

13 VCC PWR
The output of an internal regulator. Connect a 1 µF ceramic capacitor from VCC to the PGND pin
close to the IC. The regulator supplies internal gate drivers.

14 MODE I Mode selection pin. Logic high level sets the device in forced PWM mode; logic low level or
floating sets the device in PSM mode. Connect to PGND to extend thermal performance if PSM
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mode is used.

17,18,19 VOUT PWR
The power output node of the converter. Output voltage feedback node when FB short to ground
is detected.

20 BT2 PWR
Connect a 100nF ceramic capacitor between the BT2 pin and SW2 pin to provide the boosted bias
voltage for the high side gate driver of Q4.

21,22 SW2 PWR
Switching Node 2. Connect to the inductor. Connect a 100nF ceramic capacitor between the BT2
pin and SW2 pin to provide the boosted bias voltage for the high side gate driver.

24,25 SW1 PWR
Switching Node 1. Connect to the inductor. Connect a 100nF ceramic capacitor between the BT1
pin and SW1 pin to provide the boosted bias voltage for the high side gate driver.
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6.1 Abso lu te M axim um Ratings
over operating free-air temperature range (unless otherwise noted) (1)

M IN MAX Unit

Voltage range at
terminals(2)

MODE, ILIM, COMP, FB, FREQ, VCC -0.3 6 V

VIN, VOUT, SW1, SW2, EN -0.3 25 V

SW1, SW2 for less than 10ns -4 27 V

BT1 to SW1, BT2 to SW2 -0.3 6 V

TJ Operating junction temperature range -40 150 °C

Tstg Storage temperature range -65 150 °C

(1) Stresses beyond those listed under abso lu te max imum 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
cond itions is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

(2) All voltage values are with respect to the network ground terminal.

6.2 Therm al In form ation
THERMAL RES ISTANCE (1 ) QFN-25 (4mmX4mm ) UN IT

θJA Junction to ambient thermal resistance 42 °C/W

θJC Junction to case resistance 10 °C/W

(1) Measured on JESD51-7, 4-layer PCB.

6.3 Handling Ratings

PARAMETER DEFIN ITION M IN MAX UN IT

ESD(1)
Human body model (HBM) ESD stress voltage(2) -1.5 1.5 kV

Charged device model (CDM) ESD stress voltage(3) -750 750 V

(1) Electrostatic discharge (ESD) to measure device sensitivity and immunity to damage caused by assembly line electrostatic discharges
into the device.

(2) Level 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) Level 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.

6.4 Recommended Operating Conditions

M IN MAX UN IT

VIN VIN voltage range 2.7 22 V

VOUT VOUT voltage range 3 22 V

L
Inductance for L1, Fsw=250kHz 3.3 μH

Inductance for L1, Fsw=500kHz/800kHz/1MHz 2.2 μH
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6.5 E lectrica l Characteris tics
TJ= 25°C and VIN = 12V, unless otherwise noted.

PARAMETER TEST COND ITIONS M IN TYP MAX UN IT

SUPPLY VOLTAGE

VIN Operating voltage 2.7 22 V

VUVLO
VIN under-voltage lockout
threshold

Rising edge 2.45 2.55 2.65 V

Hysteresis 180 mV

VINOVP Absolute OVP threshold for VIN
Rising edge 22.5 23 24 V

Hysteresis 1.2 V

IQ Quiescent current into VIN
VIN = 8V, VOUT = 5V
EN = H, non-switching

1.5 mA

ISHUTDOWN Shutdown current VIN VIN = 8V, EN = L 6 8 μA

VCC , DR IVER AND POWER SW ITCH

VCC VCC regulation voltage
VIN = 9V 5 V

VIN= 5V, ICC = 30mA 4 V

IVCC_LIM VCC current limit VIN = 9V, VCC = 4V 80 100 mA

RDSon_HS

High side MOS Q1 on resistance VIN=12V 17 mΩ

High side MOS Q4 on resistance VIN=12V 17 mΩ

RDSon_LS
Low side MOS Q2 on resistance VIN=12V 21 mΩ

Low side MOS Q3 on resistance VIN=12V 21 mΩ

OUTPUT

VOUT Output voltage range 3 22 V

VFB FB reference voltage FPWMmode 1.188 1.2 1.212 V

VFB_OVP FB OVP threshold, over FB target
Rising edge 108 110 112 %

Hysteresis 7 %

VOUT_ABSOVP Absolute OVP threshold for VOUT
Rising edge 22.5 23 24 V

Hysteresis 1 V

VSHORT
The short circuit detection
threshold

Falling edge 2.1 2.3 2.5 V

Hysteresis 0.2 V

THiccup_on On period of Hiccup Mode Output short circuit detected 20 ms

THiccup_off Off period of Hiccup Mode Output short circuit detected 400 ms

CURRENT LIM IT

ILIM Max average inductor current limit VO=5V 8 10 13 A

IOCP Output current limit
VOUT=5V, RILIM=22k 2.4 2.7 3 A

VOUT=5V, RILIM=18k 3 3.3 3.6 A

ERROR AMPLIF IER

GmEA Error amplifier gm 0.16 mS

ROUT Error amplifier output resistance 20 MΩ

ICOMP COMP sink and source current 35 μA
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IBIAS_FB FB pin input bias current FB in regulation 50 nA

LOG IC CONTROL

VEN EN control logic threshold
Rising edge 1.1 1.2 1.3 V

Hysteresis 0.2 V

VMODE_L MODE logic low voltage 0.4 V

VMODE_H MODE logic high voltage 1.4 V

Frequency

Fsw Switching frequency

FREQ pin ties to AGND 200 250 330 kHz

FREQ pin keeps floating 420 500 580 kHz

RFREQ= 75kΩ 700 800 900 kHz

RFREQ= 220kΩ 850 1000 1150 kHz

SOFTSTART

tSS Internal soft-start time From 10% to 90% VOUT 10 ms

THERMAL SHUTDOWN

TSD
Thermal shutdown temperature 150 °C

Thermal shutdown hysteresis 20 °C



SC8724 DATASHEET
SOUTHCH IP SEM ICONDUCTOR V1.0.2，REV ISED JUL . 2026

Copyright © 2026, Southchip Sem iconductor Technology (Shanghai) Co., Ltd. 8

7 Functiona l B lock D iagram
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8 Feature Descrip tion

8.1 Enab le and Programmable UVLO
The SC8724 has an enable control pin EN: pulling it high
enables the IC and pulling it low disables the IC. Connect EN
to VIN for automatic startup.

EN pin can also be reused for VIN under-voltage protection.
Connecting the center tap of the divider resistors between
VIN and GND programs the VIN under-voltage threshold and
restart voltage, as shown in Figure. 2

The VIN under-voltage threshold can be calculated as the
following equation.

���_��� = 1V × 1 +
RIN1

RIN2

When the input voltage is higher than the startup threshold,
the device goes back to normal operation.

V��_���� = 1.2V × 1 +
RIN1

RIN2

Figure 2 UVLO Threshold Programming

8.2 Soft S tart
The IC implements a soft start feature to prevent inrush
current during startup. After the IC is enabled, it ramps up
the internal reference voltage by 10ms. The output voltage
follows the reference, so it starts up slowly. Meantime, the IC
ramps up the current limits during the startup.

8.3 Output Vo ltage Setting
The SC8724 can be configured for fixed 5.1V output with FB
pin connected to GND. The output voltage can also be
configured for customized values by using external feedback
resistors and can be calculated as below.

VOUT = VFB_REF x (1+
RUP

RDOWN
)

Where:

VFB_REF is the internal reference voltage of 1.2V. RUP is the
resistor connected from VOUT to FB and RDOWN is the
resistor connected from FB to AGND.

8.4 Constant Current Mode
SC8724 operates either in CV (constant voltage) mode or
CC (constant current) mode and automatically changes from
CV to CC smoothly. In CV mode, SC8724 regulates the
output voltage. As long as the output current limit threshold
is reached, SC8724 enters CC mode, and the output voltage
drops while the output current is clamped at the setting
values.

The output current limit can be set by the resistors
connected ILIM pin to the ground by the following equation.

ILIM_OUT =
60000
�����

Where RILIM is the value of the current configuration resistor.

If the current limiting function is not needed, please short the
ILIM pin to ground

8.5 FPWM /PSM Operation
The IC supports two operation modes: FPWM mode and
PSM mode.

In FPWM mode, the IC always works with a constant
switching frequency for the whole load range. This helps
achieve the best output voltage performance, but the
efficiency is low at light load conditions because of the high
switching loss.

In PSM mode, the IC still works with constant switching
frequency under heavy load conditions, but under light load
conditions, it changes to pulse-skip operation to reduce the
switching loss. The efficiency can be improved under light
load conditions while the output voltage ripple will be a little
larger compared with PWM operation.

The device adopts a MODE pin to configure the switching
mode. Logic high level sets the device in forced PWM mode;
logic low level or floating sets the device in PSM mode.
Connect to PGND to extend thermal performance if PSM
mode is used.

The below figure shows the output voltage behavior of PSM
mode.

Figure 3 PSM operation



SC8724 DATASHEET
SOUTHCH IP SEM ICONDUCTOR V1.0.2，REV ISED JUL . 2026

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

8.6 Sw itch ing Frequency
The SC8724 provides four switching frequency selection of
250kHz/ 500kHz/ 800kHz/ 1MHz. The switching frequency is
configured by an RFREQ resistor from the FREQ pin to GND.
The typical switching frequency configuration is shown in the
following table:

Table 1 Switching frequency configuration

Recommended R FREQ Typ ical FSW

0Ω (Tie to GND) 250kHz

Floating 500kHz

75kΩ 800kHz

220kΩ 1MHz

8.7 VCC Driver
The IC integrates a VCC regulator to generate the driving
voltage for the internal driver circuit.

The VCC is supplied by VIN or VOUT and is clamped to 5V.
Connect a 1µF ceramic capacitor from VCC to the PGND pin
close to the IC.

8.8 Pro tections

8 .8 .1 Over Vo ltage Pro tection

The IC supports 3 mechanisms for overvoltage protection.

The first is once the IC detects the VIN voltage is higher than
23V(Typ.), it stops switching until the voltage drops below
the threshold.

The second is once the IC detects the output voltage
exceeds 110% of the setting target, the IC stops switching
until the output voltage drops below 103% of the set target.
This feature reduces output voltage overshoot during a line
or a load transient.

The third is once the IC detects the VOUT voltage is higher
than 23V(Typ.), the IC stops switching until the voltage drops
below the threshold. This protection protects the device from
damage even if the FB feedback connection is improperly
configured.

8 .8 .2 Inducto r Curren t L im itation

The IC implements internal current limits. Once the IC
detects the inductor current is higher than the target, it
reduces the switching duty cycle and keeps the inductor
current from increasing. The typical internal average current
limit is 10A.

8 .8 .3 Outpu t Short C ircu it P ro tection

The device integrates a hiccup mode which is triggered once
the output voltage is lower than 2.3V. In hiccup mode,
SC8724 periodically stops switching for 400ms and then
tries to restart with output current increases to the current
limit of 20ms. This protection mode is especially useful when
the output is dead-shorted to the ground. The average short-
circuit current is greatly reduced to alleviate the thermal
issue and to protect the converter. Once the short-circuit
condition is removed, SC8724 exits hiccup mode and goes
back to normal operation.

8 .8 .4 Over Temperatu re P ro tection

Once SC8724 detects the chip junction temperature exceeds
150°C, the device goes into thermal shutdown and stops
switching. When the junction temperature falls below the
typical 130°C, the IC resumes operation.
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9 App lication In form ation

9.1 Input and Output Capacitor Selection
Since MLCC ceramic capacitor has good high-frequency
filtering and low ESR, X5R or X7R capacitors are
recommended for input and output capacitors. Typically, two
22 μF ceramic input capacitors and three 22 μF ceramic
output capacitors work for most applications. The
input/output capacitors should be placed as close to VIN /
VOUT pins as soon as possible, and they should be also
near the PGND pins or thermal pad.

Capacitors’ derating effect under DC bias should be taken
into account when selecting the capacitors. Ceramic
capacitor normally loses their most capacitance at the rated
voltage, so leave a margin on voltage rating to ensure
adequate effective capacitance. For example, if the highest
operating voltage is 12V, select a 16V or 25V capacitor.

Besides this, a high-value electrolytic capacitor or tantalum
capacitor is recommended to place in parallel with the
ceramic capacitors at the output to improve the load
transient response.

9.2 Inductor Selection
Because the selection of the inductor affects the loop
stability and the power efficiency, the inductor is one of the
most important components for the DCDC design.

The IC can work with inductors between 2.2 μH to 10 μH
range for most applications. A higher value is suggested to
keep the inductor current ripple ≤ 30% of the DC.

Compared with a high-value inductor in the same package
size, a lower value inductor normally has smaller DC
resistance (DCR) and means lower conduction power loss.
The DCR power loss can be calculated roughly as

PL_DC = IL2∙DCR

IL is the effective value of the inductor current.

However, besides DCR, the core loss or AC loss of an
inductor also affects the power efficiency a lot. The low-
value inductor causes a large inductor current ripple, thus
high core loss or AC loss, so it is not always the low-value
inductor that supports the higher efficiency.

Since the core loss is related to the inductor material type,
and normally the inductor vendors don’t provide the core
loss data, it is very difficult to suggest what inductor value
can result in higher efficiency.

For applications where efficiency or thermal dissipation is
very important, it is highly suggested that the user chooses

the inductor in a larger package size for lower DCR, and
also tests the efficiency with different inductor values, to find
the best combination to achieve the highest efficiency.

The saturation current is another important parameter when
selecting the inductor. The inductance can decrease from
20% to 35% when the current approaches saturation level,
so the user should make sure the saturation current is
higher than the inductor peak current during the operation.

The inductor peak current can be calculated by the below
formula.

IL_peak = IIN +
VIN∙(VOUT-VIN∙η)
2∙fsw∙L∙VOUT

(VOUT≥VIN)

IL_peak = IOUT +
VOUT∙(VIN - VOUT)

2∙fsw∙L∙VIN∙η
(VOUT<VIN)

� is the power conversion efficiency. Users can use 90% for
calculation.

fsw is the switching frequency

L is the inductor value

When selecting an inductor, the inductor saturation current
must be higher than the peak inductor current with enough
margin (20% margin is recommended). The rating current of
the inductor must be higher than the output current.

9.3 Loop Compensation Design
The device adopts an average current mode control scheme
with an external compensation circuit.

The purpose of loop compensation is to ensure stable work
within the rated range. The voltage loop requires external
compensation and the output of the error amplifier is
connected to the COMP pin. Connect the RC compensation
network from the COMP pin to the ground to avoid voltage
loop oscillations.

The different operation modes of the SC8724 use the same
compensation network, and the boost has one extra right
half-plane zero frequency, so the boost is easier to oscillate.
From the point of view of loop stability, choose one of the
worst of both to compensate, which is the boost mode.

The simplified boost voltage loop with a TYPE_II
compensation network is moded by the following equation：

H s =����
����

×��×��×�����× 1−�
0.02 ×

(1+ �
2������

)(1− �
2������

)(1+ �
2������

)

(1+ �
2���

)(1+ �
2������1

)(1+ �
2������2

)

Which
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����� is the output impedance.

� is the duty cycle in boost mode.

�� is the output impedance of the error amplifier that is
100MΩ.

�� =
1

2� × ����� × ����

����� =
1

2� × ����� × ����

����� =
����� × 1 − � 2

2� × �

And the following is the zero and pole frequency of TYPE_II
compensation

����� =
1

2� × �� × ��

�����1 =
1

2� × �� × ��

�����2 =
1

2� × �� × ��

In general, loop compensation is calculated in the following
steps:

Step 1, set the crossing frequency, ��. For stability reasons,
�� must be less than 1/6 of the �����, and less than 1/10
of the switching frequency. The higher the ��, the faster the
dynamic response of the load and the more sensitive it is to
other noise on boards.

Step 2, set compensation parameters.

�� =
2� × �� × ����

�� × ����
����

× (1 − �)
0.02

�� =
����� × ����

��

Step 3, compensate ESR zero frequency. If the output has
only ceramic capacitors, �� can be omitted

�� =
���� × ����

��

To ensure the stability of transients, the low-frequency gain
after the design is recommended to be greater than 10dB,
and the phase margin is greater than 45°.

9.4 Snubber C ircu it
The RC snubber circuits at SWx nodes as shown below can
be used to suppress the switching spike to improve the
EMC performance. A typical snubber circuit is composed of

a 2.2Ω resistor and 1nF capacitor. The user can reduce the
resistance and increase the capacitance further to improve
the EMC. However, because it often causes higher
switching loss and results in lower efficiency, it is suggested
not to add snubber circuits unless necessary.

Figure 4 Snubber circuit at SWx nodes
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9.5 PCB Layout
9 .5 .1 Layout gu ide

The PCB layout especially at the high switching frequency
can affect the performance of the device seriously, such as
efficiency, stability, noise, etc. Proper layout of the
components to minimize high-frequency current path loop is
important to prevent electrical and magnetic field radiation
and high-frequency resonant problems. Here is a PCB
layout priority list for proper layout.

1． The input capacitors should be placed close to VIN and

PGND pins, and the connection traces should be as

short as possible. Since the trace will carry a high

current, wide copper is suggested. Similarly, the output

capacitors should be placed close to VOUT and PGND

pins, and keep the trace as wide and short as possible.

It is suggested to put the input and output capacitors on

the contrary layer to the IC, so the trace to the PGND

pad can be in the shortest way. Place sufficient vias to

connect VIN or VOUT pins to the capacitors. It is

recommended that all components and all power

conversions be placed on the same PCB layer.

2． Put the inductor close to the SW1 and SW2 pins. Keep

the SW1 and SW2 traces wide because they carry a

high current during operation.

3． The bootstrap capacitors should be placed close to

SW1 and BT1 or SW2 and BT2. To further reduce EMI

radiation, a typical 2~15Ω resistor is recommended in

series with the bootstrap capacitor to limit the turn-on

slew rate of the high-side MOSFET.

4． Use RC snubbers for SW1 and SW2 to further reduce

switching voltage spikes and improve EMI radiation

performance. The RC snubbers should be put close to

the SWx and PGND pin.

5． The VCC capacitor should be placed close to the VCC

and PGND pin.

6． Other components such as the FB divider resistors, RC

compensation network, etc should be kept away from

the switching nodes SW1 and SW2.

7． Other signal traces should not block the ground return,

and the power ground should be kept as wide and

complete as possible.

8． Use DC or GND shielding to reduce noise

contamination.
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MECHAN ICAL DATA
QFN-25 (4x4x0.75)
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RECOMMENDED FOOTPR INT

Example Board Layout

NOTES:

A. All linear dimensions are in millimeters
B. Publication IPC-7351 is recommended for alternate designs
C. Customers should contact their board fabrication site for recommended solder mask tolerances and via tenting

recommendations for vias placed in the thermal pad
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Important Notice

Southchip Semiconductor Technology (Shanghai) Co., Ltd. and its subsidiaries (“SOUTHCHIP”) provides technical and reliability data

(including datasheet), design resources (including reference design,software), application or other design advice and other resources

(“Resources”) “AS IS” ANDWITH 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 that your application meets applicable standards, other safety and security requirements, and any 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 may make

changes, corrections,enhancements, modifications and improvements to Resources and this Notice at any time. Customers are advised to

update the latest information from SOUTHCHIP’s website or authorized distributors before placing an order. Customers shall, prior to,

designing, mass producing, using or distributing any of their own products that incorporate SOUTHCHIP’s products, obtain the latest

information regarding SOUTHCHIP’s products and test thoroughly for mass production, quality and safety. Customers’ products shall

implement the safety and redundancy design, to achieve component traceability and maintainability, so that in case any failures of

component occurs, it can be traced back to the specific batch to repair or replace affected parts to avoid further losses. If Customers fail to

follow SOUTHCHIP's recommendations, or fail to adopt a safety design, the use of SOUTHCHIP's products is entirely at the risk of

Customers, except as otherwise provided by applicable laws and regulations with respect to the limitation of product liability.

Customers should purchase SOUTHCHIP ’ s products from authorized distributors. Products purchased from

unauthorized channels may be counterfeit with quality risks. SOUTHCHIP does not provide customer support or

quality services for products purchased from unauthorized channels, and all risks shall be borne by the Customers.
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