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SC8701 High Efficiency, Synchronous Buck-Boost Controller

1 Description
The SC8701 is a synchronous 4-switch buck-boost
controller. It is able to effectively output voltage no

matter it is higher, lower or equal to the input voltage.

The SC8701 supports very wide input and output
voltage range. It can support applications from 2.7V to
36V input range and 2V to 36V output range. The
driver voltage is set to 10V to fully utilize external
MOSFETSs for highest efficiency.

Feature

High efficient buck-boost operation

Dynamic adjustable output voltage

Dynamic adjustable Input and Output current limit
Wide input voltage range: 2.7 Vto 36 V

Wide output range: 2V to 36V

Integrated 10V, 2A gate driver

Adjustable frequency: 200kHz /400kHz /600kHz

Under voltage protection

) o e Constant current limit
The SC8701 supports input current limit, output current
e Output short current protect

e QFN-32 Package

limit and over temperature protections to ensure safety

under different abnormal conditions.

The SC8701 adopts 32 pin QFN 4x4 package.

3 Applications $C8701 efficiency

e Power Bank VIN = 7.2V
98%
e USBPD o
e Car Charger 94% z
. . . 92% f
e Industrial applications 7

——VOUT = 12V

——VOUT = 9V

4 Device Information 86%

VOUT = 5V
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5 Revision History

Revision Date Page(s) changed Changes Description
Vv1.0.0 2024/7/4 1. Formal Format
V1.1.0 2025/3/5 Pagel3~14 |1. Add protection description

6 Typical Application Circuit
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7 Terminal Configuration and Functions
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110 DESCRIPTION
NUMBER NAME
1 ICE | Chip Logic Enable, CE=Low, chip enable. Internal pull low
2 NC | Floating
PWM pin accepts square waveform from 20K to 100K. By adjusting duty cycle, output voltage can
be adjusted according to needs. When duty=0, output voltage = 1/6 of the preset value by the
3 PWM | feedback resistor divider at FB pin. When duty = 100%, output voltage = preset value.
15
VOUT = Vour_set*(=+= xD)
6 6
4 PG (0] Open drain, active high when VOUT is within 90% to 110% * VOUT target.
IPWM pin is used together with ITUNE pin to adjust the current limit value of either ILIM1 or ILIM2.
The ITUNE pin is used to select the control object between ILIM1 and ILIM2, and IPWM signal is to
adjust the limit value.
IPWM pin accepts PWM waveform from 20kHz to 100kHz, and the current limit value is
proportional to its duty cycle.
5 IPWM | For example, if ITUNE pin selects ILIM1, then the input current limit is set by:
Iin = lumr_serxD
In the equation above, Iu:_ser is the current limit value set by the resistor at ILIM1 pin, D is the duty
cycle of the IPWM signal.
Similarly, if ITUNE pin selects ILIM2, then the output current limit is set by:
lour = lumz_serxD
ITUNE pin selects the IPWM control object between ILIM1 and ILIM2. .
If ILIM1 current limit needs to be controlled, connect the ILIM1 resistor between ILIM1 pin and
6 ITUNE 10 ITUNE pin. If ILIM2 current limit is to be controlled, connect the ILIM2 resistor between ILIM2 pin
and ITUNE pin.
Only one current limit can be selected by ITUNE pin.

Copyright © 2025 Southchip Semiconductor Technology (Shanghai) Co., Ltd.
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If IPWM function is not needed, leave ITUNE pin and IPWM pin floating, and connect the ILIMx
resistor from the ILIMx pin to AGND accordingly.
7 NC | Floating.
Dead Time selection.
8 DT |
Short to ground: 20ns; 68kQ: 40ns; 270kQ: 60ns; Open: 80ns
9 NC | Floating
Frequency selection
10 FREQ |
Short to ground: 200kHz; 68kQ: 400kHz; Open: 600kHz
Connect a resistor to set the current limit value of input current.
| VRer N Rss1
LIM1_SET =
- Rium1  Rsnst
VREF is the internal reference voltage 1.21V;
RLiv1 is the resistor from ILIMT1 to ground or to ITUNE;
11 ILIM1 | . . .
Rsnst is the current sense resistor. Recommended 5mQ-20mQ, typical 10mQ;
Rssi are the resistors connected to SNS1P, SNSIN. The two resistors must be equal and the
recommended value is 1kQ.
A 2.2nF capacitor to ground is needed to bypass noise. If IPWM function is applied to ILIM1,
increase the capacitor value to 10nF. If current limiting function is not needed, please short ILIM1 to
ground.
Connect a resistor to set the current limit value of output current.
| VREF N Rss2
LIM2_SET =
- Riumz2  Rsns2
VREF is the internal reference voltage 1.21V;
12 ILIM2 I Ruimz is the resistor from ILIM2 to ground or to ITUNE;
Rsnsz2 is current sensing resistor. Recommended 5mQ-20mQ, typical 10mQ;
Rss2 are the resistors connected to SNS2P, SNS2N. The two resistors must be equal and the
recommended value is 1kQ.
A 2.2nF capacitor to ground is needed to bypass noise. If IPWM function is applied to ILIM2,
increase the capacitor value to 10nF. If current limiting function is not needed, please short ILIM2 to
ground.
13 NC | Floating
14 AGND (e} Analog Ground
15 COMP (0] Compensation for the control loop.
Feedback for output voltage.
Rup
16 FB | VOUT = Vierx (1 + )
Roown
VREer equals to 1.22V. Rup and Rpown are the value of voltage divider.

Copyright © 2025 Southchip Semiconductor Technology (Shanghai) Co., Ltd. 4
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17 SNS2N Negative input of current sense amplifier. Connect an external current sense resistor between
SNS2P and SNS2N. Current flows from SNS2P to SNS2N.

18 SNS2P | Positive input of current sense amplifier. connect an external current sense resistor between SNS2P
and SNS2N. Current flows from SNS2P to SNS2N.

19 VOUT | Output node of the converter.

20 BT2 PWR Connect a capacitor between BT2 pin and SW2 pin to bootstrap a voltage to provide the bias
voltage for high side MOSFET gate driver2.

21 HD2 PWR | High side MOSFET gate driver2 output

22 Sw2 PWR | Switching Node 2

23 LD2 PWR | Low side MOSFET gate driver2 output

24 VCC PWR Output of internal regulator to provide 10V voltage for the bias voltage of internal gate drivers.
Connect a 1 uF ceramic capacitor from VCC to PGND pin.

25 PGND PWR | Power Ground

26 LD1 PWR | Low side MOSFET gate driverl output

27 SW1 PWR | Switching Node 1

28 HD1 PWR | High side MOSFET gate driverl output

29 BT1 PWR Connect a capacitor between BT1 pin and SW1 pin to bootstrap a voltage to provide the bias
voltage for high side MOSFET gate driverl.

30 VIN | Input node of the converter

31 SNSIN | Negative input of current sense amplifier. Connect an external current sense resistor between
SNS1P and SNSIN. Current flows from SNS1P to SNS1N.

32 SNS1P | Positive input of current sense amplifier. Connect an external current sense resistor between
SNS1P and SNSIN. Current flows from SNS1P to SNS1N.

Ths;rgal For thermal dissipation. Connect to AGND or PGND.

Copyright © 2025 Southchip Semiconductor Technology (Shanghai) Co., Ltd. 5
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8 Specifications

8.1 Absolute Maximum Ratings

Over operating free-air temperature range (unless otherwise noted)

MIN MAX UNIT

VIN, VOUT, SNS1P, SNS1IN, SNS2P, SNS2N, /CE -0.3 42 \Y

SW1, SW2 -1 42

VCC, PG, PWM, IPWM -0.3 20 \Y
Voltage range at FREQ, ILIM1, ILIM2, COMP, DT, FB, ITUNE -0.3 5.5 \Y
terminals © LD1, LD2 03 12 v

BT1, HD1 to SW1 -0.3 12 \Y

BT2, HD2 to SW2 -0.3 12 \%

BT1, BT2 -0.3 50 \Y

Operating Junction, T, -40 150 °C
Temperature Range

Storage temperature range, Tgg -65 150 °C

Q) 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 voltage values are with respect to network ground terminal.

8.2 Handling Ratings

PARAMETER DEFINITION MIN MAX UNIT
" Human body model (HBM) ESD stress voltage @ -2 2 kv
ESD
Charged device model (CDM) ESD stress voltage © -750 750 \%

Q) 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.

8.3 Recommended Operating Conditions

MIN TYP MAX UNIT

Vin Input voltage range 2.7 36 \Y

Vour Output voltage range 2 36 \%

Cin Input Capacitance 30 uF
Cour Output capacitance 30 uF
L Inductance 2.2 10 uH
Rsns1/2 Current Sensing Resistor 5 20 mQ
fsw Operating frequency range 200 600 kHz
frwm, firwm PWM signal frequency range 20 100 kHz

Copyright © 2025 Southchip Semiconductor Technology (Shanghai) Co., Ltd. 6
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Dpwwm, Dipwm PWM signal duty cycle range 0 100 %
Ts Operating junction temperature -40 125 °C

Copyright © 2025 Southchip Semiconductor Technology (Shanghai) Co., Ltd. 7
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8.4 Thermal Information
THERMAL RESISTANCE® QFN-32 (4mm x 4mm) UNIT
Oin Junction to ambient thermal resistance 35 °C/W
Osc Junction to case resistance 7 °C/W
(1) Measured on JESD51-7, 4-layer PCB.
8.5 Electrical Characteristic
Ts=25°C and Vin = 12V, Vour = 5V, Rss1 = Rss2 = 1kQ unless otherwise noted.
PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
SUPPLY VOLTAGE (VIN, VOUT)
Vin Operating voltage 2.7 36 \Y
Vour Operating voltage 2 36 \Y
Voo mE:;hold under-voltage  lockout | Rising ed.ge 26 2.7 v
Hysteresis 160 mV
la ;t:?v(‘jlmlcﬁg\':_nitsimgh\é:_’)\l or VOUT /CE = low, controller non-switching 0.7 2 mA
| Sryitoun suret oto YN 9 | e = high R
sD
VOUT pin (whioh s fower) | /CE = ian 2 | v
VCC AND DIRVER
Vee VCC clamp voltage 9.4 10 10.6 \Y
Ivee Lim VCC current limit Vee =2V ~10V 50 75 100 mA
Rrvx_pu High side driver pull up resistor 15 Q
Rhvx_pd High side driver pull down resistor 1 Q
Ruvx_pu Low side driver pull up resistor 15 Q
Ruvx_pa Low side driver pull down resistor 1 Q
ERROR AMPLIFIER
Vrg Rrer FB reference voltage 1.214 1.22 1.226 \Y
ViLimx_Rer ILIMx reference voltage 1.196 1.212 1.228 \Y
Gmea Error amplifier gm 0.16 mS
Rout Error amplifier output resistance (") 20 MQ
IBias(Fex) FBx pin input bias current FBx in regulation 100 nA
CURRENT LIMIT
>
ILimx ILIMx current limit accuracy :SL::I_T;:LS;& :(:)S(r)nrzv -10% 10%
SWITCHING FREQUENCY
Rrreq = 0Q 180 210 240 kHz
fsw Switching frequency Rereq = 68kQ (+ 10%) 360 410 460 kHz
Rerea = 270kQ (£ 10%) 540 600 660 kHz
INDICATION
tea_degitch PG signal deglitch time fsw = 200kHz 27 38.5 50 ms
Isink_Pa PG sink current Vps =04V 3.6 41 4.6 mA
Vour_re VOUT power good threshold High limit falling edge (PG from low 110%
Copyright © 2025 Southchip Semiconductor Technology (Shanghai) Co., Ltd. 8
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to high)
High limit hysteresis (PG from high 59%
(]
to low)
Low limit rising edge (PG from low o
to high) 90%
Low limit hysteresis (PG from high 5%
to low) 0
LOGIC CONTROL
/CE internal pull down resistor 1 MQ
PWM pin internal pull down 0.5 MQ
Rep resistor
IPWM pin internal pull down 1 MQ
resistor
Vi /ICE, PWM, IPWM input low 0.4 Vv
voltage
Vi /CE, PWM, IPWM input high 192 Vv
voltage
Soft Start
tss Internal soft-start time From /CE low to 90% VOUT 8 15 ms
THERMAL SHUTDOWN
T Thermal shutdown temperature () 165 °C
S|
° Thermal shutdown hysteresis (" 15 °C

(1) Guarantee by design

Copyright © 2025 Southchip Semiconductor Technology (Shanghai) Co., Ltd. 9
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9 Functional Block Diagram
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10 Feature Description

The SC8701 is a synchronous four-switch buck-boost
controller with a wide input/output voltage range. The
SC8701 regulates the output at, above, below the input
voltage.

The SC8701 features automatic buck, boost mode smooth
transition and maximum input and output current limit
capability using additional resistors. In addition, the SC8701
features output voltage dynamic change, input/output current
limit dynamic change, and power MOSFETs dead time
control.

10.1 Chip Enable (/CE)

The SC8701 turns on/off by /CE signal. When /CE input is
“L”, the SC8701 is turned on; when /CE input is “H”, the
SC8701 is turned off.

10.2 VOUT voltage setting (FB)

The VOUT voltage is set by external resistor divider at FB
pin and is calculated as:

Rup
VOUT = Vrs rerx (1 ¥ )
Rpown

Where:

Vrs_rer = Internal reference voltage 1.22V

Rup and Rowon = Resistor divider at FB connected to VOUT
and AGND.

10.3 Output voltage POWER GOOD indicator (PG)
The PG signal indicates VOUT voltage status.

If VOUT voltage remains in between 90% ~ 110% of
programmed voltage, PG pin becomes high impedance and
due to the output pull-up resistor, PG out becomes “H” to
indicate the output voltage is good.

If VOUT is out of normal voltage range, PG out becomes “L”".

If power good indication is not required, leave PG pin floating.

10.4 Real-time output voltage control (PWM)

The SC8701 supports VOUT voltage change by PWM signal
at PWM pin.

The PWM pin accepts a PWM signal in the range of 20kHz
to 100kHz, and its duty cycle can adjust the VOUT voltage.
VOUT output voltage is calculated as:

15
VOUT = Vourt_seTx( 5 + 5 xD)

Where;
Vout_ser = VOUT voltage which is set by FB resistor divider;

D = Duty cycle of PWM signal.

The relationship between VOUT voltage and D is showed in
Figure 1

VOUT

VOUT_SET

1/6*VOUT_SET

L » D
0 100%

Figure 1 VOUT voltage vs PWM duty cycle.

If PWM input signal is logic high, it means 100% of duty
cycle, then the output voltage become the set value by FB1
resistor divider.

If PWM input signal is logic low, it means 0% of duty cycle,
then the output voltage become the 1/6 of the set value.

If PWM pin is left floating, due to the IC internal pull down
circuit at PWM pin, VOUT voltage becomes the 1/6 of
programmed voltage.

If real-time output voltage control is not required, connect
PWM pin to VCC pin.

10.5 Input/output current setting (ILIMXx)

The SC8701 can adjust the current limit of both input side
and output side by resistors at ILIM1 and ILIM2 pins.

Control Pins Description
ILM1 Set the input current limit (Iin_Lim)
ILM2 Set the output current limit(lout Lim)

The SC8701 senses the input and output current by
monitoring Rsns: and Rsnsz respectively as below figure
shows.

Copyright © 2025 Southchip Semiconductor Technology (Shanghai) Co., Ltd. 11
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If both VIN and VOUT current limits are programmed, the
Inputcurrent  Rss: Rsnsz Output current SC8701 controls the current which reaches its current limit
VIN R, 10mO 10 mQ . ouT first
= <3 .
T T

<

Rss1
1kQ

SC8701

RiLm Ciimz
10nF

Figure 3 Input/output current monitoring circuit

Rsnsx is the current sense resistor (x means 1 or 2) at input
/output. The SC8701 monitors the voltage across the sense
resistors Rsnsx through Rssx and Rssx and calculates the
input and output current. Cssx is the filter capacitor and
typically 47pF is sufficient.

The ILIMx pin is used to set the current limit. Connect the
RiLmx resistor between ILIMx pin and GND (or ITUNE pin if
IPWM function is used).

The current limit is calculated as:

| VLM _REF N Rss1
INLIM = ——— X ——
- Rimi Rsnst

| VLM _REF N Rss2
OUT LM = ——— X ——
- RiLm2  Rsns2

Where:

Vum_rer = Internal reference voltage 1.21V;
RiLimx = Resistors at ILIMx pin;

Rsnsx = Current sense resistors;

Rssx = Resistors between current sense resistor and the
SC8701 pins (SNSxP, SNSxN).

Rsns1 should be placed between MOSFET and input
capacitor. Rsns2 can be placed either between the MOSFET
and output capacitor or behind the output capacitor.

Rss1 and Rsst should have the same value; Rss2 and Rss2
also the same. Typically 1kQ resistor is used.

If Rsnsx is changed, Rssx/Rssx values need to be adjusted
accordingly with below calculation:

10 mQ

Rsnsx _
T 1kQ

Rssx

For example, If Rsnsx is 20mQ, then Rssx/Rssx should be
2kQ; if Rsnsx is 5mQ, then Rssx/Rssx’ should be 500Q).

If the input/output current limit is not required, connect
ILIM1/ILIM2 pin to GND.
10.6 Real-Time current control (IPWM)

The SC8701 is able to control the input/output current
dynamically by applying a PWM signal to IPWM pin.

The IPWM signal should be in the range of 20kHz ~ 100kHz,
and the input/output current is proportional to its duty cycle
as:

lLimx=ILmx_seT*D
Where:

lLmx_seT = lumx Input or output current limit value (x=1: input,
X=2: output);
D = IPWM duty cycle;

IlLimx = Target current limit of input/output current.

ITUNE pin selects the target which is controlled by IPWM. If
input current should be controlled, the resistor at ILIM1
should be connected between ILIM1 and ITUNE pins; If
output current should be controlled, the resistor at ILIM2
should be connected between ILIM2 and ITUNE pins.

Only one target can be selected by ITUNE pin.

Refer to Figure 2. IPWM real-time input/output current
control.

SC8701

JILIM2

Ciume Riumz Ciumz

10nF 2.2nF

a. IPWM controls input current, ILIM1 = ILIM1_set x D, as above

IPWM

ITUNE

SC8701

JILIM1

Riumz Cium
2.2nF

b. IPWM controls output current, ILIM2 = ILIM2_setx D, as above

Figure 2. IPWM real-time input/output current control.

Copyright © 2025 Southchip Semiconductor Technology (Shanghai) Co., Ltd. 12
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When the IPWM signal is logic high, which means the duty
cycle is 100%, the current limit is then the ILIMx set value.

For the ILIMx pin which is controlled by IPWM signal, its filter
capacitor should still be connected to ground. If the IPWM
frequency is low, higher capacitance should be applied. For
example, 22nF capacitor is suggested for 20kHz frequency.

If real-time current control is not required, connect ILIMx
resistor to GND and float IPWM and ITUNE pins.

Do not leave IPWM pin float if the ITUNE pin is connected to
one ILIMx resistor; otherwise, the SC8701 cannot operate
normally.

It is not allowed to set any of the current limits to 0A. Keep
the minimum current limit above 0.3A.

10.7 Dead time setting (DT)

The one of four dead times is selectable by resistor value at
DT pin:

DT resistor Dead time
0Q 20ns
68kQ ( +10%) 40ns
270kQ ( +10%) 60ns
Open 80ns

The accuracy of the resistor at DT is allowed +10%. DT

does not support the real-time change and new resistor
value change will be applied in next turn on.

When driving large power MOSFET with high Ciss value, or
adding driver resistors at LDx or HDx to adjust the MOSFET
turning on/off time, it is suggested to check and change the
dead time to prevent MOSFET shoot-through.

10.8 Switching frequency setting (FREQ)

The one of three-switching frequency is selectable by
resistor value at FREQ pin:

FREQ resistor Switching frequency fsw
0Q 200kHz
68kQ ( +10%) 400kHz
Open 600kHz

The accuracy of the resistor at FREQ is allowed +10%. The

real-time switching frequency change is not valid and new
resistor value change will be applied in next turn on.

10.9 Feedback compensation (COMP)

The feedback loop can be compensated by adjusting the
external components to the COMP pin. Typically, the values
in Figure 4 are used. If faster loop response is required, user
can increase the resistor to like 10kOhm or 20kOhm. After
changing the compensation, check and make sure the loop
is stable under the application operation conditions.

SC8701

15k

15nF

|||—| l—’\/\/\,—[] comp

Figure 4 Feedback loop compensation setting

10.10 VCC driver voltage

The SC8701 generates driver voltage VCC internally. The
VCC is selected higher voltage between VIN and VOUT, and
clamped to 10V if it is higher than 10V.

The driving signal LDx to drive low side MOSFET (Q2 and
Q3) is directly supplied from VCC; the driving signal HDx to
drive high side MOSFET (Q1 and Q4) is supplied from the
diode in between VCC to BTx pin, which is generated by
bootstrap circuit with bootstrap capacitor between BTx and
SWHx.

10.11 Protect

10.11.1 Output short current protect

SC8701 determines the short circuit state through the
following two situations

1) When FB < 0.12V, the limit of ILIMx is reduced to 1/10 of
the set value, thus achieving short current protection.

2) When VOUT < 1.5V, the value of internal current limit is
set to 5A (@10mQ+1kQ)

10.11.2 External Output short current protect

There an external circuit to implement the Hiccup function:

VCC

1. When a short circuit occurs, VOUT voltage drops and

Copyright © 2025 Southchip Semiconductor Technology (Shanghai) Co., Ltd. 13
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MOS QL1 is turned off.

2. VCC is still high at this time and will pass through R1 and
R2. Charging capacitor C1, the voltage at point a gradually
increases

After the voltage at point a reaches the logic high level of/CE,
the chip shut down

4. After the chip is turned off, it does not output and the VCC
voltage decline.

5. As the VCC voltage continues to decrease, the voltage at
point a will decrease, drop to the logic low level of/CE, and
the chip works again. VCC re-established, rose to high

6, VOUT starts outputting, but continues to detect short
circuit state, repeat steps 1-5.

10.11.3 External over voltage protect

There an external circuit to implement the OVP function:

VINNOUT

|

D1

/ICE

When the VIN or VOUT voltage is too high, the regulator
diode is turned on, the /CE is pulled high, and the chip stops
working.

Copyright © 2025 Southchip Semiconductor Technology (Shanghai) Co., Ltd.
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11 Application Information

11.1 Input and output capacitor selection

The switching frequency of the SC8701 is in the range of
200kHz ~ 600kHz. Since MLCC ceramic capacitor has good
high frequency filtering with low ESR, above 60uF X5R or

X7R capacitors with higher voltage rating then operating
voltage with margin is recommended. For example, if the
highest operating Vin or Vout voltage is 12V, select at least
16V capacitor and to secure enough margin, 25V voltage
rating capacitor is recommended.

The high capacitance electrolytic capacitor and tantalum
capacitor can be used for stable input and output but
capacitor voltage rating should be higher than the highest
operating voltage. When the tantalum capacitor is used, at
least 1uF ceramic capacitor is placed in parallel. If the
electrolytic capacitor is used, much more ceramic capacitors
are required. For example, if a 47puF electrolytic capacitor is
used, the ceramic capacitors’ capacitance is allowed to

reduce to 30pF ~ 40pF. Even higher capacitance electrolytic

capacitor is used, at least 20uF ceramic capacitor is required.

11.2 Inductor selection

For the SC8701 system stability, the inductance of 2.2uH ~

10 pH inductor is required. High inductance (4.7uH ~ 10uH)

is used in the system where the input voltage and output
voltage difference is big, such as 5V Vin and 20V Vout or the

switching frequency is low; Low inductance (2.2uH) is used

in the system which the input voltage and output voltage
difference is small but high current is required. Typically,

3.3uH inductor is recommended. The inductance can be
adjusted for high efficiency and optimization in application.

The inductor DC resistance value (DCR) affects the
conduction loss of switching regulator, so around 10mQ

DCR is recommended for the first selection. If the power is
relatively small, high DCR inductor can be selected. But if
switch current is high, just like around 10A, then select the

lowest DCR inductor as much as possible because 10mQ
DCR also causes 1W power loss.

The inductor saturation current Isat should be higher than
input / output current with sufficient margin.

11.3 Current sense resistor

The RSNS1 and RSNS2 are current sense resistors and
5mQ ~ 20mQ resistor value is recommended.

Higher resistor value leads to higher current limit accuracy
but using higher resistor value in high current application

causes higher conduction loss. Typically, 10mQ is

recommended. Resistor value can be adjusted depending on
current limit and target power efficiency. If Rsnsx valued is

adjusted, related Rssx value should be

simultaneously.

adjusted

Please refer to 10.5 Input/output current setting (ILIMx) for
proper Rsnsx and Rssx values. The resistor power rating and
temperature coefficient should also be considered. The
power dissipation is roughly calculated as P=I°R, and | is the
highest current flowing through the resistor. The resistor
power rating should be higher than roughly calculated power
dissipation. The resistor value can be varied if the
temperature increased and the variation is decided by
temperature coefficient along with temperature change. If
high accuracy of current limit is required, select lower
temperature coefficient resistor as much as possible.

11.4 MOSFET selection

The SC8701 is a synchronous 4-switch buck-boost controller
and it requires 4 NMOS for power switching circuit.

The Vbs of MOSFET should be higher than the highest
operating voltage with enough margin (recommend more
than 10V higher). For example, if the highest operating
voltage is 20V, at least 30V rated Vbs MOSFET should be
selected; If the highest operating voltage is 24V, 40V Vbs
voltage rating should be selected.

In the application, if the input and output voltage are higher
than 10V, driver circuit voltage can reach 10V, and Ves
voltage rating of MOSFET should be selected higher than

+10V.

Considering PCB parasitic parameters during operation,
driver voltage can be higher than VCC due to transient

overshoot, and *20V Ves is recommended to secure
sufficient margin.

The MOSFET current Io should be higher than the highest
input and output current with enough margin.

To ensure the sufficient current capability in relatively high
temperature circumstance, the current rate at Ta=70°C or Tc

= 100°C should be considered. In addition, the power
dissipation value Pp should also be considered and higher
Po is better in applications. Make sure that MOSFET power
consumption must not exceed Pp value.

The MOSFET Rbs(on) and input capacitor Ciss impact power
efficiency directly. Typically, lower Rpsony MOSFET has
higher Ciss. The Rps(on is related to conduction loss. Higher
Rpson) results in  higher conduction loss, thus lower
efficiency and higher thermal dissipation; the Ciss is related
to MOSFET switch on/off time, and longer on/off time results
in higher switching loss and lower efficiency. The proper
MOSEFT should be selected based on tradeoff between the
Rpson) and Ciss.

Normally, if the output power is around 20W ~ 30W, the

MOSFET with around 10mQ of Rbpson) and lower than

1000pF of Ciss is recommended. If the output power is
increased, the MOSFET with lower Rpson)y and under
2000pF Cissis recommended. The highest Cissis suggested
not to exceed 3000pF.
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If high Ciss MOSFET is selected, the switching on and off
time become longer, then the dead time should be adjusted
with DT pin to avoid simultaneous turn on for both high side
and low side MOSFETS.

11.5 Driver resistor and SWx snubber circuit

For a convenient adjustment of MOSFET switching time and
transient overshoot at EMI debugging, recommend to add
0603 series resistor between driver pins (LD1, LD2, HD1,
HD2) and MOSFET Gate pins, and add RC snubber (0603)
circuit at SW1 and SW2 (refer to Figure 5 Driver resistor and
SWx snubber circuit)

The driver resistor should be placed near to MOSFET Gate
pin. At first, add 0Q and adjust the resistor value

appropriately within 10Q). After increasing the driver resistor

value, the on time of high side and low side MOSFET should
be monitored. If the dead time is insufficient, adjust dead

time accordingly.

QIJ
OR
HD1 — AANA

NC NC
Q2 Q3

OR NC NC OR
LD1 LD2

Figure 5 Driver resistor and SWx snubber circuit

The RC snubber circuit is required when the overshoot at
SWx needs to suppressed. Leave RC snubber circuit as NC
at the first time
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TAPE AND REEL INFORMATION

Carrier Tape

User Direction of feed
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Size (mm)
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Copyright © 2025 Southchip Semiconductor Technology (Shanghai) Co., Ltd.

19




(d% SC8701 DATASHEET

SOUTHCHID

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 other resources (“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 relevant information 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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