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Synchronous, 80V Bi-directional Buck-Boost Charger Controller
with 12C interface and MPPT

1 Descriptions

SC8808 is a synchronous buck-boost charger, which
supports buck mode, boost mode and buck-boost mode
during forward charging or reverse discharging operation.
SC8808 manages multi types of battery charging from wide
input range from 4.5V to 80V, supporting trickle charge, pre-
charge, constant current charge, constant voltage charge
and autonomous termination. The battery discharging mode
supports wide output range from 5V to 48V. SC8808 also
provides input current and battery current monitoring
function.

Through I2C  interface, user can set the
charging/discharging mode easily, and program the
charging current, charging voltage, input voltage regulation,
input current limit, OTG output voltage adjustment, current
limits and other parameters flexibly. Besides, input/output
current limit, charge voltage/discharging voltage, and
switching frequency could be set by external resistors.

SC8808 supports frequency dithering to meet better EMI
performance and integrates synchronization feature to
switching under same frequency with external clock.

SCB8808 integrates 11-bit ADC to monitor voltage, current.
Full protection is supported including input and battery over-
voltage protection, input over-current, over-temperature
protection.

SC8808 is available in a 5mm x 6mm QFN-36 Package.

3 Applications

®  Qutdoor Power Station

®  Industrial Equipment

®  Power Backup

® Equipment with Rechargeable Batteries

2

4

Features

Wide Input Range: 4.5V to 80V, 88V sustainable

High Efficiency Buck-Boost Conversion

Buck-Boost Battery Charger up to 16 cells Li-on battery,
18 cells LiFePO4 battery, lead-acid battery

Charging Management including Trickle charge, Pre-
Charge, CC Charge, CV Charge, Auto-recharge

®  Charge current: 1000mA~20A, 150mA/step, for 5mQ

®  Precharge current: 400mA~10A, 100mA/step, for 5mQ

m  Termination Current: 400mA~6700mA, 100mA/step , for 5mQ

Support reverse discharging mode:

] Power up USB port from battery (USB OTG), Compliant with PD 3.1
] OTG output voltage 5~48V

] EPR 28V/36V/48V

] Output Current: 2375mA~50A, 375mA/step for 2mQ

12C interface
Input current limit set by external resistor and register,

up to 50A, support 2mQ/5mQ sense resistor

Input voltage regulation to avoid adapter overload
Support external supply for driver, up to 12V
Switching frequency: 80kHz~480kHz and support
frequency dithering and frequency synchronization
Current monitor for input and output current
Automatic MPPT algorithm to support solar charging
11-bit  high
current/voltage monitor
Protection including UVP, OVP, OCP, SCP, OTP
QFN 5x6-36 Package, 0.5mm pitch

Integrated accuracy ADC for

Device Information

ORDER NUMBER

PACKAGE BODY SIZE

SC8808QDGR

36 pin QFN 5mm x 6mm x 0.75mm
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5 Typical Application Circuit
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Typical Application: driver is supplied by external power
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6 Terminal Configuration and Functions
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110 DESCRIPTION
NUMBER NAME
1 SDA 1o 12C open-drain data I/O. Connect to data line from the host controller or smart battery. Connect
a 10kQ pullup resistor according to 12C specifications.
2 FREQ | switching frequency selection pin. Connect a resistor to gnd to set switching frequency among
80kHz to 480kHz
3 STAT o Charger Version: Open drain active high output. Charger status indication pin, connect with
external pull-up supply.
Charger Version: Battery temperature input pin. Connect to the Negative Temperature
4 NTC (0] Coefficient (NTC) thermistor inside the battery cells to sense the battery cells temperature for
protection. Short this pin to ground to disable this function.
5 IBUS MON o IBUS current monitoring output pin including both charging and discharging mode, connect a
- capacitor to GND.
6 VBUS_FB | Feedback input of VBUS in discharging mode, connect to resistor divider from VBUS.
7 COMP (0] Connect RC network with this pin to compensate the control loop.
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8 SS (0] Soft-start setting pin. Connect a capacitor to configure soft start time.

9 IBUS_SET IBUS current limit setting pin. Set IBUS/IOTG current by connecting a resistor to GND.

10 IBAT_SET IBAT current limit setting pin. Set IBAT current by connecting a resistor to GND.

11 RDT (@) Dead time setting pin. Connect a resistor to GND to set a proper deadtime.

12 IBAT_MON o IBAT (.:urrent monitoring output pin including both charging and discharging mode, connect a
capacitor to GND.

13 VBAT FB Battery external feedback pin, connect to a resistor divider from battery positive terminal to
GND.

14 VBAT PWR | Charger supply input pin, connect to battery positive terminal.

15 SNS2N | Negative input of a current sense amplifier. Connect to one pad of the current sense resistor
(typical 10mQ) on the power path to sense the current into or out from battery.

" SNS2P | Positive input of a current sense amplifier. Connect to one pad of the current sense resistor
(typical 10mQ) on the power path to sense the current into or out from battery.

17 CSP | Positive input of Inductor current sense node.

18 CSN | Negative input of Inductor current sense node.

19 Sw2 PWR | Switching node 2. Connect this pin to the inductor

20 HD2 (0] Gate driver output to control the external high side power MOSFET(Q4).
Connect a 100nF capacitor between BT2 pin and SW2 pin to bootstrap a bias voltage for high

21 BT2 PWR . .
side MOSFET driver.

22 LD2 ¢} Gate driver output to control the external low side power MOSFET(Q3).

23 PGND 110 Power ground.

24 EXT VDRV PWR Gate driver supply input, Elace at least 2.2uF ceramic cgpacnor near this pin to PGND pin

- close to the IC. Connect with external supply or connect directly to VCC_5V.

25 LD1 o} Gate driver output to control the external low side power MOSFET(Q2).
Connect a 100nF capacitor between BT1 pin and SW1 pin to bootstrap a bias voltage for high

26 BT1 PWR |~ )
side MOSFET driver.

27 HD1 o} Gate driver output to control the external high side power MOSFET(Q1).

28 Swi PWR | Switching node 1. Connect this pin to the inductor

29 SNSIN | Negative input of a current sense amplifier. Connect to one pad of the current sense resistor
(typical 10mQ) on the power path to sense the current into or out from VBUS

30 SNS1P | Positive input of a current sense amplifier. Connect to one pad of the current sense resistor
(typical 10mQ) on the power path to sense the current into or out from VBUS

31 VBUS PWR .The. power '|nput node of charger in charging mode and the power output node of the converter
in discharging node.
IC enable pin. This pin is internally pulled low. When this pin is pulled high, IC is disabled.

32 ICE I{e] o . .
When this pin is pulled high. IC is reset and enter shutdown mode.
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/CE is also used for hardware rest function.
Output of an internal 5.25V LDO regulator. Connect a at least 2.2 pF ceramic capacitor from

3 vee PWR VC(EJ to PGND pin close to the IC ’ " P

34 VDD PWR | Used for NTC/IBUS_SET/IBAT_SET bias power supply

35 SYNC | Frequency setting and external clock signal input pin, the internal frequency is synchronized
to the external clock frequency when external clock signal is applied to this pin.

36 scL | 12C clock input. Connect to clock line from the host controller or smart battery. Connect a 10kQ
pullup resistor according to 12C specifications.

37 AGND / Connect to AGND with PGND.
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7 Specifications

7.1 Absolute Maximum Ratings

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

MIN MAX Unit
VBUS, VBAT, SNS1N, SNS1P, SNS2N, SNS2P, -0.3 88 \%
SW1, SW2 -0.3 88
BT1-SW1, HD1-SW1, BT2-SW2, HD2-SW2, -0.3 13.2 \Y,
BT1, BT2, HD1, HD2 -0.3 90 \%
VBUS_FB, VBAT_FB -0.3 6 \Y,
Voltage range at SYNC, FREQ, /CE, COMP, SS, SDA, SCL, IBUS_MON, IBAT_MON, NTC, 03 6 v
terminals® IBUS_SET, IBAT_SET, RDT, STAT
LD1, LD2 -0.3 13.2 \Y
VCC, -0.3 6 \Y,
EXT_VDRV -0.3 13.2 \Y
SNS1P to SNSIN, SNS2P to SNS2N -0.3 0.3 \Y,
BT1 to SW1, BT2 to SW2, HD1 to SW1, HD2 to SW2 -0.3 13.2 \Y
T, Operating junction temperature range -40 150 °C
Tetg Storage temperature range -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.

7.2 Handling Ratings

PARAMETER DEFINITION MIN MAX UNIT
® Human body model (HBM) ESD stress voltage® | All pins except -2 2 kv
ESD
Charged device model (CDM) ESD stress voltage® -500 500 \Y,

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.

7.3 Recommended Operating Conditions

MIN TYP MAX UNIT
VBUS VBUS voltage range 4.5 80 \%
VBAT VBAT voltage range 80 \%
Ta Operating ambient temperature -40 105 °C
T Operating junction temperature -40 125 °C
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Rs1 IBUS current sense resistor 2 2 10 mQ
Rs2 IBAT current sense resistor 2 5 10 mQ
Rs3 Inductor peak/valley current sense resistor 2 3 5 mQ
Inductance L 4.7 10 47 pH
Fsw Switching frequency 100 200 480 kHz

7.4 Thermal Information

THERMAL RESISTANCE® QFN-36 (5mmX6mm) UNIT
B Junction to ambient thermal resistance 33.7 °C/W
B;c Junction to case thermal resistance 14.1 °C/W
(IS Junction-to-board thermal resistance 10.9 °C/W
Wir Junction-to-top characterization parameter 0.4 °C/W
Wi Junction-to-board characterization parameter 11 °C/W

Q) Measured on JESD51-7, 4-layer PCB.
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7.5 Electrical Characteristics

Ti= +25°C, unless otherwise noted.

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
SUPPLY VOLTAGE
VBAT = 80V, No VBUS;
, 12C enabled, VCC short to
EXT_VDRV, ADC disabled, 54 80 pA
/CE= Low
Tj<85°C
VBAT = 80V, No VBUS;
) . VCC short to EXT_VDRYV and all
lo.vear g:sescent current into VBAT ADC channel enabled, /CE= Low 1200 MA
Tj<85°C
VBAT = 58.8V, VBUS=4.5~80V
EOC state; /CE= Low 100 uA
Tj<85°C
VBAT = 80V, VBUS=4.5~80V
/CE=high, in shutdown mode; 5 17 HA
Tj<85°C
Quiescent current in charging L .
lo veus Non-switching, ADC disabled 0.8 mA
mode (|SN51P+|SNSWN+IBUS)
VBUS = 48V, no battery, /CE=
high, 50 pA
lo veus_snutbow | Quiescent current into VBUS Tj=25°C
N pin in shutdown mode
VBUS =80V, no battery, /CE= high
) 80 HA
Tj=25°C
POWER SUPPLY
VBUS under-voltage lockout VBUS rising 4.5 47 v
VUVLOﬁVBUS
threshold VBUS falling 3.9 41 v
VBAT under-voltage lockout VBAT rising 4.5 47 v
VUVLOﬁVBAT th h |d X
resho VBAT falling 3.9 4.1 \Y
Vee VCC regulation voltage Vpus = 6V~80V 5 5.25 55 \Y
Voror vec Drop  out voltage of VCC |\ "5V, e = 20mA 100 200 mv
- regulator
VBUS = 10V, VCC >3V 70 130 mA
lvec_Lm VCC regulator current capability
Veus = 10V, Vee = 1V 20 30 mA
Rising edge 45 4.7
Vvee ok VCC supply voltage to work
Falling edge 3.9 4.1
Driver
EXT_VDRV supply voltage to | Rising edge 4.5 47
VEXT_VDRV_UVLO K
wor Falling edge 3.9 41
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Rising edge 13 13.6
Vext vbrv_ovp EXT_VDRYV overvoltage
Falling edge 12.2 12.6
Buck/Boost high side driver turn | Ver-Vswx=5.25V, 100mA
Vbrv ON_01 Q4 . . 0.1 0.2 \Y
on resistance sourcing
Vory orf arqe | Cuck/Boosthighside driverturn |\ -\ 595V, 100mA sinking 0.04 0.15 v
- off resistance
Buck/Boost high side driver turn
IpRv_oN_a1_a4 . g Vet - Vswx = 5.25V 1.5 3 A
on resistance
Buck/Boost high side driver turn
Iprv_oFF_a1_a4 ) g Vet - Vswx = 5.25V 1.5 3 A
off resistance
Bootstrap refresh comparator | Vgrsti-Vswi1 when low side refresh 25 32 37 Vv
Vare rerresn i | 1alling threshold voltage pulse is requested ’ ' '
Rising edge 3.4 3.8 V
Vory on a2 3 Buck/l?oost low side driver turn 100mA sourcing 01 0.2 v
T on resistance
Vory orF a2 a5 Buck/l?oost low side driver turn 100mA sinking 0.05 015 v
i off resistance
Buck/Boost low side driver turn
Iprv_oN_a2_a3 . Vexr prv = 5.25V 1.3 3 A
on resistance
Buck/Boost low side driver turn
Iprv_oFF Q2 03 ) Vext prv = 5.25V 2 3 A
off resistance
SWITCHING FREQUENCY
Rrreq= 52kQ2 400 kHz
RFREQ= 62.5kQ2 345 kHz
Fsw Switching frequency
RFREQ= 115kQ 200 kHz
Rrreq= 240kQ 100 kHz
Input high voltage threshold 1.3 \Y
SYNC SYNC pin threshold
Input low voltage threshold 0.4 V
Minimum external clock pulse
tsync_min ) P 100 ns
width
DEAD TIME SETTING
Ropr= okQ 40 ns
RDT= 10kQ2 55 ns
RDT= 27kQ 70 ns
tor Dead time setting Rpr=51kQ 85 ns
Rpr= 100kQ 100 ns
RDT= 200kQ) 115 ns
RDT= 510kQ 130 ns
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‘ Ror= float 145 ns
Input Current Regulation
Rsnsti= 2mQ,
SNS1 3 3 %
IINDPM= 40A setting
Rsns1= 2mQ,
-3 3 %
Input  current  regulation | INDPM=20A setting
Ly accuracy, set by register
’ Rsns1=2mQ,
SNS1 _5 5 %
IINDPM= 9.875A setting
Rsnsti= 2mQ,
ST 10 10 %
IINDPM= 5A setting
Rsnsi= 2mQ,
IINDPM= 40A setting -3 3 %
IBUS_SET=1.595V
Rsns1= 2mQ,
[INDPM= 20A setting -3 3 %
| Input current regulation IBUS_SET=0.8V
INDPMEXT accuracy, set by IBUS_SET pin Rever= 2m0)
SNS1— ’
IINDPM= 10A setting -5 5 %
IBUS_SET=0.4V
Rsnsi= 2mQ,
IINDPM= 5A setting -10 10 %
IBUS_SET=0.2V
Input Voltage Regulation
VBUS_FB  feedback  for | VBUS_FB=1.123V -1 1 %
Vioew ra VINDPM | lati
00p regulation VBUS_FB=0.6V -3 3 %
Charging Mode
Battery short detection and | VBAT falling 3 3.2 3.4 v
VBAT_SHORT .
trickle charge threshold VBAT rising 3.4 3.6 3.8 \V;
VBAT rising,, h
rising,, respect to Charge 285 30 315 %
Voltage
VBAT rising, respect to 535 55 56.5 %
Pre-charge to CC charge | ChargeVoltage
VBAT_LOWV threshold VBAT i
rising, respect to 65.5 67 68.5 %
ChargeVoltage
VBAT ising,
rising, respect to 69 4 71 725 %
ChargeVoltage
v Battery voltage reference Vear_rs=1.536V for 0~85° C -0.5 0.5 %
BAT_REG .
regulation accuracy Vear re=1.536V for -40~125° C -0.75 0.75 %
VRecH Recharge threshold= 93% 91.5 93 94.5 %

Copyright © 2026, Southchip Semiconductor Technology (Shanghai) Co., Ltd.
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Recharge threshold= 94.3% 93 94.5 96 %
Re.charge threshold, ~ VBAT Recharge threshold= 95.2% 93.5 95 96.5 %
falling, below Vear rec
Recharge threshold= 97.6% 96 97.5 99 %
89 90.5 92 %
91.5 93 94.5 %
Veionr Float charge threshold Float charge voltage, respect to
Vear_rec 93 94.5 9% %
93.5 95 96.5 %
Rsns2=5MQ), lprecrc = 10A,
-3 3 %
set by reg
Rsns2=5mQY, Iprechs = 4A,
-5 5 %
| Pre-charge current accuracy set by reg
PRECHG_INT
400mA ~ 10000mA Rens2=5mQ, lorecre = 1A o " .
, set by reg
Rsns2=5MQ, lprechc = 400mA
-25 25 %
, set by reg
Rsns2=5mQ), Iprecrs = 4A 6 6 %
, set by ext
Pre-charge current accuracy Rsns2=5mQ, lprecre = 1A
lprecHG_EXT -25 25 %
400mA ~ 10A Set by ext
Rsns2=5mQ),  lprechc = 400mA 60 60 %
Set by ext
RSN32=5mQ, |cc =20A -3 3 %
IBAT Charging current accuracy | Rgye,=5mQ, loc = 10A 3 3 %
IBATfINT 1000mA ~ 20000mA
set by ICC register Rens2=5mQ, lec = 5A -3 3 %
RSNSZ=5mQ, ICC =1000mA -20 20 %
RSN32=5mQ, |cc =20A 3 3 %
IBAT_SET=2V
RSN32=5mQ, |cc =10A 3 3 %
| IBAT Charging current accuracy IBAT_SET=1V
BAT_EXT .
set by IBAT_LIM pin Rensr=5mQ, lec = 5A
-5 5 %
IBAT_SET=0.5V
RSN32=5mQ, |cc =1000mA 20 25 %
IBAT_SET=0.1V
Termination current accuracy Rsns2=5mMQ), lrerm = 2A 75 75 %
IerRm 400mA ~ 6.7A, set by Iterm
register Rsns2=bmQ, lrerm = 1A -15 15 %

Copyright © 2026, Southchip Semiconductor Technology (Shanghai) Co., Ltd.
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Rsns2=5mQ,  Iterw = 500MA -30 30 %
Rsns2=5mQ, | =1A,
Irerm ext set by IBAT_SET pin sz T -20 20 %
Set by external
Current Monitor Function
Suggested IMON output
Vigus_mon 99 P 0 3 \Y
voltage range
V IAY% : ,
Gimon_isus IBUS current sensing ratio IBUSMON T T SNS1P-SNSTN 30 VIV
- Rsns1 = 2mQ
Vsns1p-Vsnsin=40mV 3 3 %
IBUS current monitor accuracy | 'BUS = 20A, Rsnst = 2mQ
VIMONleUSfACC . har .n mode
in charging Vsns1p-Vsnsin=20mV 10 10 %
IBUS = 10A, Rsnst = 2mQ
Vigar_mon / Vsnszp-snsan,
Gigat_MoN IBAT current sensing ratio 30 VIV
Rsns2 = 5mQ
IBAT = 20A, Rsnsz2 = 5mQ -1.5 1.5 %
VN JeAT AGC !BAT cu.rrent monitor accuracy IBAT = 10A, Rens = 5mQ 3 3 %
in charging mode
IBAT = 1A, Rsns2 = 5mQ -20 20 %
OTG mode
VBAT threshold to enable OTG | VBAT rising 4.5 4.7 v
VBaT_otG_uvio
mode VBAT falling 3.9 41 Vv
VOTG=5V setting -4 4 %
v VBUS regulation accuracy in | VOTG=20V setting -2.5 2.5 %
OTG_REGINT OTG mode, set by register VOTG=28V setting -3 3 %
VOTG=48V setting -2 2 %
OTG feedback reference .
Vore_exT_FB voltage, set by VBUS_FB pin VBUS_FB pin reference voltage 1.112 1.123 1.134 \%
RSNS1= 2mQ B 10TG= 10A setting 3 3 %
IBUS regulation accuracy in | ggt by register °
lsus_oTa_INT OTG mode, range from 0.5A ~
50A Rsnsi= 2mQ), 10TG= 5A setting
-6 6 %
Set by register
Rsns1= 2mQ, 10TG= 10A setting
. ) -5 7 %
IBUS regulation accuracy in | get by IBUS_SET pin
lsus_ote_ext OTG mode, range from 0.5A ~ —
50A RSNS1= ZmQ, I0TG= 5A Setting
-10 10 %
Set by IBUS_SET pin
NTC COMPARATOR (Charging mode)
VNTC rising, as percentage to 794 733 749 %
VCC
V1 NTC Cold threshold V4
VNTC falling, as percentage to o
vee 71.5 72 72.5 %
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5°C Rising, *0.5% accuracy 70.25 70.75 71.25 %
5°C falling, +0.5% accuracy 68.75 69.25 69.75 %
10°C Rising, *0.5% accuracy 67.75 68.25 68.75 %
10°C falling, +0.5% accuracy 66.5 67 67.5 %

V12 NTC cool threshold Vr,
15°C Rising, +0.5% accuracy 64.75 65.25 65.75 %
15°C falling, +0.5% accuracy 63.75 64.25 64.75 %
20°C Rising, +0.5% accuracy 61.75 62.25 62.75 %
20°C falling, *0.5% accuracy 60.75 61.25 61.75 %
40°C Falling, +0.5% accuracy 47.75 48.25 48.75 %
40°C Rising, +0.5% accuracy 48.75 49.25 49.75 %
45°C Falling, +0.5% accuracy 44.25 44.75 45.25 %
45°C Rising, *0.5% accuracy 45.25 45.75 46.25 %
V13 NTC warm threshold Vr3
50°C Falling, +0.5% accuracy 40.25 40.75 41.25 %
50°C Rising, +0.5% accuracy 41.25 41.75 42.25 %
55°C Falling, *0.5% accuracy 37.25 37.75 38.25 %
55°C Rising, *0.5% accuracy 38.5 39 39.5 %
Falling 33.75 34.25 34.75 %
Vs NTC hot threshold Vrs
Rising 34.75 35.25 35.75 %
40% option 40 %
lec_seima Charge current foldback ratio
20% option 20 %
97.5% option 97. %
h I fol k ratio i
Verr rec soim C arge voltage foldback ratio in 95% option %5 %
- jeita
93% option 93 %
COLD / HOT COMPARATOR (OTG MODE)
VNTC rising, as percentage to
vCC 79.5 80.0 80.5 %
-20C setting
VNTC rising, as percentage to
vece 76.5 77 775 %
OTG COLD comparator 10C settin
Vore_cotp threshold. 9
VNTC falling, as percentage to
vece 78.5 79 79.5 %
-20C setting
VNTC falling, as percentage to o
VG 75.5 76 76.5 %
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-10C setting
VNTC falling, as percentage to
vcC 37.25 37.75 38.25 %
55C setting
VNTC falling, as percentage to
VCC 34.25 34.75 35.25 %
60C setting
VNTC falling, as percentage to
\yele 30.65 31.25 31.75 %
OTG HOT comparator 65C setting
Vot _Hot threshold
' VNTC rising, as percentage to
VCC 40.25 40.75. 41.25 %
55C setting
VNTC rising, as percentage to
VCC 37.25 37.75 38.25 %
60C setting
VNTC rising, as percentage to
VCC 34 34.5 35 %
65C setting
Protections
VBUS rising 82
Vieus_ovp VBUS OVP threshold
VBUS falling 78 80
VBAT r.|smg, as percentage.of Fhe 1025 104 1055 %
regulation target, to stop switching
Vear ovp VBAT OVP threshold .
VBAT flallmg, as percentage of the 1005 102 1035 %
regulation target, to recover
VBAT rising 80 82 84
VBATfABSfOVP VBAT abs OVP threshold
VBAT falling 78 80 82
VBUS rising, as percentage of the o
VBUS OVP threshold in OTG | reqgulation target, to stop switching 120 125 130 %
VOTG_OVP mode, OTG VOItage set by -
Internal register VBUS falling, as percentage of the 15 120 125 %
regulation target, to recover
v VBUS oTG shoryUvpP | VBUS falling, to stop switching 3 3.2 3.4 Vv
OTG_SHORT/UVP .
threshold in OTG mode VBUS rising, to recover 3.4 3.6 3.8 \Y
3mQ sense resistor 40 A
Cycle by cycle valley current | 3MQ sense resistor 25 A
IVALLEY7CLP | t
imi 3mQ sense resistor 15 A
VBAT< 3V, BAT SHORT 1 2 3 A
3mQ sense resistor 40 A

Default for charger/DCDC

lpk_cLp Cycle by cycle peak current limit version. 3maQ sense resistor 25 A
3mQ sense resistor 15 A
Reus ois Discharging current at VBUS 7 12 KO

pin when VBUS OVP happens
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Discharging current at VBAT pin
kQ
Reat_ois when VBAT OVP happens S 8
ADC
Range 0 81.88 \Y
ADC_VBUS Vbus voltage reading
LSB 40 mV
Range 0 81.88 \Y
ADC_VBAT Battery voltage reading
LSB 20 mV
Range 0 51175 mA
ADC_IBUS Input current reading, 2mQ
LSB 25 mA
Output  discharging current | Range 0 51175 mA
ADC_IOTG .
- reading, 2mQ LSB 25 mA
Battery Charging current | Range 0 20.47 A
ADC_ICHG .
reading, 5mQ LSB 10 mA
Battery discharging current | Range 0 20.47 A
ADC_IDCHG .
readlng, 5mQ LSB 10 mA
; ; Range 0 99.9 %
ADC_NTC NTC voltage ratio relative to
VCC LSB 0.0488 %
12C INTERFACE AND IO LOGIC
Vi SCL, SDA input low voltage 0.4 \Y
Vin SCL, SDA input high voltage 1.2 Vv
fscL 12C clock frequency 400 kHz
Isink_spa SDA pin sink current Vspa = 0.4V 70 100 mA
ICE 10 LOGIC
Vi /CE input low voltage 0.4
Vi /CE input high voltage 1.2
STAT I/0 LOGIC
STAT pin Output saturation voltage 5 mA drain current 0.4 vV
THERMAL REGULATION AND SHUTDOWN
Temperature rising, 150°C setting 150 °C
Tso Thermal shutdown temperature
Thermal shutdown hysteresis 20 °C
Copyright © 2026, Southchip Semiconductor Technology (Shanghai) Co., Ltd. 15
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8 Functional Block Diagram

ICE

VBUS_FB

SNS2P

SNS2N

IBAT_MON

VBAT_FB

VBAT_FB

SDA

SCL

12C Interface

BT1 HD1 Swi LD1 PGND LD2 sw2 HD2 BT2
]
L -
VBUS_QUAL
"] comp
PWM CONTROLLER
veat
VBAT
BATOVP — %
Vref_IINDPM Vref_ICHG =
VIBUS_REF
VSNSIN-SNS1P VSNS2P-SNSIN
:| IBUS_SET
Vref_cv Vref_IPRE
VBAT_FB VSNS2P-SNSIN VIBAT_REF : 7
. ’_—[] IBAT_SET
Vref_VOTG
- Vref VINDPM
ICHG/IDCHG
G Vbus_F8 > —=< VBUS :l ss
VBus_FBor
VBuUS EN_CHG Vi
_—_ le——— BAT_FB
Vacov S EN_DCDC
— Dead Time setting
EN.OTG RDT decoder RDT
VSNS2P-SNS2N *
— EN_AUTO_REVERSE
- |
—
VITERM N EN_MPPT SYNC
Fsw_setting Fsw decoder
EN_JEITA FREQ
VBAT
EN_TERM
VBATOVP N *
EN_PFM
e
VBT
- VNTC
VBT_UVLO
—t . VNTC_HOT
T STATE MACHINE
] VNTC |_
o |_] NTC
1150°C .J_wre cow
¢ VNTC
ChargeCurrent
PrechargeCurrent VNTC COOL
TerminationCurrent I
DAC [umoew
VINDPM
INDPM VNTC
OTGVoltage
OTGCurrent, JYNTC_WARM
VBUS
e STAT
ICHG |
ADC IDCHG 1
1BUS
1016 AGND
Ts
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9 Feature Description

9.1 Power On Reset

The IC is powered up when either VBUS > VBUS_UVLO or VBAT > VBAT_UVLO, and the 12C register becomes accessible to
the host. The internal bias circuit of the IC is powered by VBUS or VBAT pin

9.1.1  Chip Enable and Shutdown Mode

The device adopts /CE pin as hardware IC enable pin. When the /CE pin is tied to logic HIGH, the IC is disabled and all the 12C
registers is reset. Thus, /CE pin can be used as hardware reset function. Do not keep /CE pin float, an external pull-up or pull-
down resistor is needed to establish a robust control logic.

When battery is plugged-in and /CE is pulled high, IC consumes lower quiescent current from VBAT pin by turning off most of
block.

9.1.2 Standby Mode

The device enters standby mode by set Reg0x10<1>=1. When IC enters standby mode, controller stop switching with adapter
present.

9.1.3 Battery Only Mode

After the IC is powered up, if there is only VBAT voltage and the OTG mode is not enabled, the IC works in battery only mode.
There is Low power mode and Performance mode for battery only mode, Set by Reg0x11<0>.

In Low power mode (Reg0x11<0>=1, default), the VCC_5V LDO is activated, but VDD is turn-off to minimize the quiescent
current. It is suggested that NTC, IBUS_SET, IBAT_SET resistor divider connect to VDD network. In Low power mode, the 12C
interface is enabled, the Vsus_uvio comparator is on to detect adapter plug-in.

In Performance mode (Reg0x11<0>=0), VDD is also activated. All block is activated, ADC can be enabled by Host control.

9.14 Power Up from VBUS

If the IC detects that VBUS > Vsus_uvLo, N0 matter the battery is connected or not, the IC determines a power source is connected
at VBUS. The IC starts poor source detection with VBUS discharging path turning on for around 100ms. If a good source is
detected, the IC sets the PG_STAT register to 1 to inform the host that the adapter is plugged in.

If VBUS > VBUS_OVP at any time, the IC sets the PG_STAT register to 0, VBUS_OVP_STAT to 1, and stop any switching
operation.

9.1.5 VCC regulator power up

VCC regulator provides operation current to the internal circuit of the IC, driver circuit can be powered by VCC or EXT_DRV.
When VBUS and VBAT are both higher than>7.7V, VCC is powered by the lower one of VBUS and VBAT to minimize VCC
LDO power loss

The VCC LDO regulator can provide 130mA load capability, but its current limit is fold-back to 20mA (Typ) when VCC is
shorted to ground.

9.1.6 Poor Source Qualification
After the adapter is plugged in, the IC starts to detect the input power’s current capability.

It turns on VBUS discharging path from VBUS pin to ground for around 100ms during the qualification process. If the Vsus >
VBus_uvLo in the process, and Vsus < Vsus_ovp, the adapter is determined as a good source, so the PG_STAT bitis setto 1.

If the charger detects Veus > Vsus_ovp during the qualification, it keeps turn-on VBUS discharge current path till the VBUS drops
below VBUS OVP threshold. If the qualification fails due to the VBUS OVP or a bad source, the IC sets PG_STAT bit to O.

Copyright © 2026, Southchip Semiconductor Technology (Shanghai) Co., Ltd. 17
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Poor source function also can be disabled by set Ox11<1>=1.

9.2 ADC

The SC8808 integrate 11-hit ADC and provide 2 working mode selection.

When Reg0x1A<6>=1, ADC works at One-shot mode. Host need to set ADC_START bit to 1 to enable one-shot conversion,

when ADC conversion is completed, ADC_START is reset to 0.

When Reg0x1A<6>=0, ADC works at Continuous mode, ADC automatically samples voltage and current channel enabled by

host control.

Item Range Resolution

IIN ADC OmA~51175mA 25mA/Step, with 2mQ IBUS resistor
ICHG ADC OmA~20470mA 10mA/step, with 5mQ IBAT resistor
IDCHG ADC OmA~20470mA 10mA/step, with 5mQ IBAT resistor
VBUS_ADC 0mV~81880mV 40mV/step

VBAT_ADC 0mV~81880mV 40mV/step

NTC_ADC 0%~99.9%*VCC 0.0488%*VCC

9.3 Charging mode

9.3.1 Dynamic Power Management

When input source is over-loaded, either the current exceeds the input current limit (IIDPM) or the voltage falls below the input
voltage limit (VINDPM). The device reduces the charge current to regulate the input current to the IINDPM limit or regulate input

voltage to VINDPM voltage.

9.3.1.1 Input Current limit setting

The actual input current limit can be set by internal register or external IBUS_SET pin.
a) Internal Register Setting (Reg0x11<7>=0)

. IINDPM is set by RegOx07<7:0>
. For 2mQ) IBUS sense resistor, IINDPM ranges from 2375mA to 50000mA, 7hit, step=375mA

. Default INDPM value is set to 50 A
b) External setting: (RegOx11<7>=1)

. IINDPM is set by IBUS_SET pin voltage, the allowed maximum voltage is 2V

. Visus_seT = 20x IBUS_LIM x Rs1, Where Rsi is IBUS sense resistor, IBUS_LIM is input current limit

9.3.1.2 VINDPM setting

VINDPM function is adopted in case of adapter overload condition. VINDPM voltage is set by VBUS_FB pin.

Copyright © 2026, Southchip Semiconductor Technology (Shanghai) Co., Ltd.
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VINDPM=Vindpm_REF*(1+Rup/Rdown)

Where,

® Vindpm_REF is set by Reg0x08 and Reg0x09, which ranges from 0.1V-1.123V
®  Rup and Rpown is the resistor divider.
VINDPM voltage must be set at a proper value which usually is lower than adapter voltage to ensure charger working normally.

9.3.2 Charging Profile

Charger can autonomously complete a charging cycle without host involvement according to the register configurations. The
default charging configuration is shown as below.

Charging parameters Registers Default values

Charging voltage VBat_Rer Charge Voltage FB: Reg0x03 1.536V

Internal Reg: 20A for 5mQ

Fast charging current limit Charge Current: Reg0x00

External: set by resistor

Pre-charge current limit lrrecHe Pre-charge Current: RegOx01 2A
Trickle charge current Igat_sHorT Fixed 2A
Termination current ITerm Termination Current: Reg0x02 1A
Recharge voltage threshold Vrech | VRECHG: Reg0x10<5:4> 97.6%
VBAT short voltage Veat_sHorT Fixed 3.2V
VBAT_Low voltage Veat_Lowv VBAT_LOWYV: Reg0x10<7:6> 71.4%

IINDPM current linopm

IINDPM: Reg0x07h

Internal Reg: 50A for 2mQ

External: set by resistor

VINDPM_FB voltage Vinopm_Rer

VINDPM_REF: Reg0x09/0x08

0.612V

9.3.2.1 Fast Charge Current Limit Setting

The actual fast charging current limit is decided by the lower setting of CC charge current (REGOx00) and IBAT_SET pin. The
actual fast charge current limit is decided by RegOx11<6>.

a) Internal Register (Reg0x11<6>=0)
®  Fast charge current is set by RegOx00<7:0>
) For 5mQ) IBAT sense resistor, charge current ranges from 1000mA to 20000mA, step=100mA, offset = 1000mA
® Default IBAT LIMIT value is set to 10A

b) External setting: (RegOx11<6>=1)
® Fast charge current is set by IBAT_SET pin voltage, the allowed maximum voltage is 2V

®  Viar seT = 20x IBAT_LIM x Rs2
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Where Rs2 is IBAT sense resistor, IBAT_LIM is charge current limit. When External setting is selected, fast charge current

must be set to above 4A to ensure the pre-charge current is above 0.4A.

9.3.2.2 Pre-Charge Current Limit Setting
The actual pre-charge current limit is decided by REGOx01() or external IBAT SET pin, which is set by Reg0x11<6>

a) Internal Register (Reg0x11<6>=0)
® Pre-charge current is set by Reg0Ox01<7:0>

® For 5mQ IBAT sense resistor, pre-charge current ranges from 300mA to 10A

® Default pre-charge current value is set to 2A
b) External setting: (RegOx11<6>=1)

® Pre-charge current equals to 0.2* Fast charge current

® For 5mQ) IBAT sense resistor, Pre-charge current range from 400mA to 10A

9.3.2.3 Termination Current Limit Setting
The actual termination current limit is decided by REGOx02() or external IBAT SET pin, which is set by RegOx11<6>

a) Internal Register (Reg0x11<6>=0)
® Termination Current is set by Reg0x02<5:0>

® For 5mQ) IBAT sense resistor, termination current range from 400mA to 6.7A

®  Default termination current value is setto 1 A
b) External setting: (RegOx11<6>=1)

® Termination current= 0.1* Fast charge current

® Range: 400mA~6700mA

® For 5mQ) IBAT sense resistor, When External setting is selected, ICC is suggested to be above 4A

SC8808 supports Li-ion, LiFePO4 and Lead-Acid battery charging profile.

#1 Li-ion and LiFePO4 battery charging profile:

The host can always control the charging parameters through 12C control.

Copyright © 2026, Southchip Semiconductor Technology (Shanghai) Co., Ltd.
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Terminationvoltage | — — — — — — — — — — — e —

Recharge-threshold [~~~ ————-————————— / **********************************
CC (constant

current) charge

Trickle charge
threshold

VBAT short
threshold

EOC indication

Precharge current
Trickle charge current
Termination current

‘Trickle B CC (constant a CV (constant ) E A ”
nd of Recharge
charge Precharge current) charge voltage) charge charge g
1h [ 2horih 5h/gh/12h/24h
Charge timer » » > —

The CHG_STAT bit indicates the charging phases as:

000 — not charging

001 — charge under VBAT short condition (VBAT < VBAT_SHORT)

010 — pre-charge (VBUS_SHORT < VBAT < VBAT_LOWYV)

011 - fast charge (CC mode, VBAT > VBAT_LOWYV)

100 - taper charge (CV mode)

101 - EOC, charge termination done

110 — float charge (only when EN_float_charging bit (RegOx11<2>) is set to 1)

111 — Reserved

The charger can automatically terminate the charging cycle when it detects the battery is fully charged.

When the charger detects that VBAT>Vterm, IBAT < Iterm, and it is not in VINDPM / INDPM / thermal regulation for 500ms, the
charger determines the battery is fully charged, so it terminates the charge automatically. This phase is also called End of Charge.
In EOC phase, the converter stops switching

The auto-termination function can be disabled by setting EN_TERM = 0(Reg0x11<4>). The change of EN_TERM setting is
effective immediately.

#2 Lead-Acid battery charging profile:

The SC8808 adopts float charge for lead-acid battery. When battery voltage reaches CV voltage and charge current is lower
than termination current, IC enters float charge phase. In float charge:

® Float charge stat is set to 1 to inform host.
®  Safety timer is disabled
® Charge termination is disabled

When EN_Float_charge bit toggeles, or adapter replug-in charge will restart float charge flow again.
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Termination voltage
Float voltage

CC (constant
current) charge

Trickle charge
threshold
VBAT short
threshold
Float charge STAT
Precharge current
Trickle charge current
Termination current

‘Trickle B "~ ccC (constant a CV (constant ) "
charge Precharge current) charge voltage) charge Float charge
1h | 2horih 5h/8h/12h/24h
Charge timer » » > »

9.3.3 Status Indication

When IC charges the battery in trickle charge/CC charge/CV charge mode, the STAT pin outputs logic high, so the LED
connected at STAT pin is turned on, indicating the charging is in process.

After the EOC conditions are met, the STAT pin is high-impedance status, indicating the battery cells are fully charged.

If the battery voltage drops below the recharge threshold VrecH, the STAT pin will be turned on again.
When fault happens, the STAT outputs high and low at 0.5Hz frequency.

The charging status is as follow:

Table 1 STAT pin and working status

STAT status IC working status

Low Normal charging (Trickle /Pre-Charge/CC /CV /Recharge)

High-Z End of charging (EOC)/ charger disable (EN_DCDC=0, CE is pulled down)

0.5Hz blinking Abnormal charging (VBUS OVP/BAT OVP/Safety timer triggered/ /INTC_HOT/ NTC_COLD

9.3.4  Safety timer

The charger supports safety timer function to prevent extended charging cycle due to abnormal battery conditions.

The safety timer value is shown as below.

Safety timer Value

Fast charge safety timer (Constant current charge/Constant

Set by CHG_TMR bits (Reg0x15<2>), default value = 12 hrs.
voltage charge)

Trickle charge safety timer Fixed at 1 hr.

Pre-charge safety timer Set by CHG_TMR bit (Reg0x15<1:0>), 2 hrs. or 1 hrs.
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These timers can be disabled by corresponding register bits. When the timer is enabled or programmed, it restarts to count with
the new value at once if it is in the right phase. When EN_TERM=0, Fast charge timer is disabled. If charging stops due to
VBAT_OVP fault protection, the active timer will be suspended.

The fast charge safety timer gets reset for any of the following events:
1. Toggle DIS_DCDC bit

2. Adapter is re-plugged in

3. EOC state, Vaar falls below VrecH

4. BAT voltage changes from pre-charge to fast charge or vice versa

Change of the CHG_TRM bits
6. /CE toggles

The trickle charge safety timer gets reset for any of the following events:
1. Toggle DIS_DCDC bit

2. Adapter is re-plugged in

3. BAT voltage changes from trickle charge to pre-charge or vice versa
4. /CE toggles

The pre-charge safety timer gets reset for any of the following events:

1. Toggle DIS_DCDC bit

2. Adapter is re-plugged in

3. BAT voltage changes from trickle charge to pre-charge or vice versa, or changes from pre-charge to fast charge or vice
versa

4. Change of the PRECHG_TRM bit
/CE toggles

9.4 OTG mode
The charger enters into OTG mode with all the following conditions are met:

® EN_OTG bhitis setto 1 and DIS_DCDC bit is setto 0

®  Veat >VeaT_UvLo, Battery voltage is valid

®  Vprv_uvio < VexT_vbrv < Vbrv_ovp, driver voltage is valid
® NTC HOT/COLD protection is not triggered

after the above conditions are valid, charger starts and VBUS ramps up to target voltage.
VOTG voltage is set by VBUS_FB pin or Internal register, which is decided by Reg0x16<6>.
a) Set by External VBUS_FB pin (Reg0x16<6>=1)

the output voltage is set by the resistor divider connected at VBUS_FB pin and can be calculated as below.

Rup
RDOWN

VOUT = VFB_REF x (1+ )

Where:
Ves_rer IS the internal reference voltage 1.123V

Rup and Roown are the resistors connected from VBUS to VBUS_FB and to AGND
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If external setting method is not needed, FB pin is not suggested to be float which may cause uncertain output voltage. It is
better to connect FB pin to resistor divider to ensure that IC output is under regulation.

b) Set by Internal register VOTG Reg0x05/04 (Reg0x16<6>=0)

OTG_Voltage is decided by Reg0x05/04, ranges from 5V to 48V.
® When Reg0x05<2>=0, OTG offset is 0.54V, OTG voltage ranges from 5V to 21V, voltage step is 20mV
® When Reg0Ox05<2>=1, OTG offset is 21.05V, OTG voltage ranges from 21.05~48V, voltage step is 50mV

OTG voltage adjustment provides slew rate selection, set by Reg0x16<3:2>:
® 00:0.05mV/us

® 01:0.2mV/us

® 10: 0.5mV/ps(default)

® 11:1mV/us

In order to support MFI, OTG output current limit loop entering delay is adopted. After OTG current exceeds setting limit and last
for 1ms (default) set by Reg0x16<5:4>, CC loop takes over and output voltage drops to avoid overload

9.5 NTC/JEITA function

9.5.1 JEITA compliance in charging mode

The IC can monitor the battery cell temperature through Negative Temperature Coefficient thermistor (NTC thermistor). The
NTC thermistor shall be connected at NTC pin with external divider as shown in below figure.

NTC pin function can be disabled by short to GND.

The IC compares the NTC voltage with internal thresholds, so to decide whether the battery temperature is within a good range.
If the temperature is outside the range of T1-T5, the IC stops the charging operation; if the temperature is within T1-T5 range,
the charger determines whether to reduce the charging current or voltage as JEITA guideline requires for battery safety.

JEITA is valid only for CC/CV phase

The IC also provides flexible voltage / current settings beyond the JEITA requirements as below:

T1-T2 (cool) T2-T3 (normal) T3-T5 (warm)

JEITA guideline - <1/2 *lcc Normal charge IcHe
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Charge current

JEITA guideline -

VBAT REG VBAT REG < VBAT REG
Charge voltage
JEITA Low Temp Current Setting JEITA High Temp Current Setting
(Reg0x18<2:1>): (Reg0x18<4:3>):
Charge current 00: Suspend | 00: Suspend
control 01: 20% * Icc (default) «c 01: 20% * Icc
10: 40% * lcc 10: 40% * lcc
11: 100% * Icc 11: 100% * Icc (default)

JEITA High Temp Current Setting
(Reg0x18<7:5>):

000: Charge Suspend

Charge voltage 001: Set CV to 97.6%*CV
VBAT_REG VBAT_REG
control

010: Set CV to 95.2%*CV (default)

011: Set CV to 93%*CV
100~111: CV unchanged

The host can disable the NTC function by setting TS_DIS = 1(Reg0x19<0>).
The host can disable the Jeita function by setting EN_JEITA = 0(Reg0x18<0>).
Use below equation to calculate the RT1/RT2 resistance when a 103AT NTC thermistor is used as shown in the application

circuit.

1 1
Ryreri X Ryrers X (V_TS - V_n)

Rpp =
1 1
Ryrer1 X (V_Tl - 1) — Ryrers X (V_TS - 1)
1
V.
RTl = 1 Lo 1

[—— + _
RTZ RNTC,Tl

The IC provides the comparator with fixed thresholds for T1 and T5. The thresholds for T2 and T3 can be programmed by
TS_COOL and TS_WARM bits.

9.5.2 Cold/Hot temperature window in OTG mode

There are three zones for OTG mode: cold, normal and hot. The NTC voltage must be within the normal range for normal
operation. If the temperature is outside of the range, the OTG mode is suspended, the converter stops switching. The IC reports
the abnormal temperature status by TS_COLD_STAT and TS_HOT_STAT bits for discharging mode. During the fault, the VCC
regulator keeps on.

Once the temperature returns within the normal range, the OTG mode is recovered and the fault status bits are cleared.

The thresholds can also be programmed through register bits.
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9.6 IMON function
The IMON function keeps working when DIS_DCDC = 1 but is disabled to save power when /CE is pulled HIGH.

The IC monitors the SNS1P-SNS1N and SNS2P-SNS2N in real time. It can output a proportional voltage at IMON pin to the
selected object as shown below, providing a way for MCU to monitor the IC input/output current status.

® When EN_OTG=0, IMON pin monitor the charging mode IBUS/IBAT current
® When EN_OTG=1, IMON pin monitor the discharging mode IBUS/IBAT current

Channel GAIN Range IMON output (RATIO bit=00/01/10/11)
IBUS_MON (charger Version) 30x Vsnsip-Vsnsin=100mV 3V, internal clamp to ~3.2V
IBAT_MON 30x Vsnszp-Vsnsan=100mV 3V, internal clamp to ~3.2V

9.7 Soft-start SS pin function

The SCB8808 integrates SS pin for soft-start control. The soft-start time is set by the value of the soft-start capacitor connected
from SS pin to GND. Inrush current during start-up is alleviated by adjusting the soft-starting time.

The Calculation formula is as follow:

®  Tss=Css*Vrefl/lss

® |ss=1pA

® Vrefis CV loop reference in charging mode or VOTG reference in OTG mode

SS function is both valid for charging mode and discharging mode. The typical soft-start time is decided by design: value of
resistor 1nF~100nF is acceptable.

9.8 Dead time selection function

The SC8808 detects RDT pin resistor and decides deadtime setting.

Channel Dead time
SHORT 40ns
RDT=10kQ 55ns
RDT=27kQ 70ns
RDT=51kQ 85ns
RDT=100kQ) 100ns
RDT=200kQ 115ns
RDT=510kQ 130ns
OPEN 145ns

9.9 Frequency and SYNC function

The switching frequency can be set by a resistor between FREQ pin and GND. This pin must be pulled to PGND using a Rrsw,
do not leave floating.

The frequency calculation formula is decided by design, value of resistor 10k~500kQ2 is acceptable.

Besides, the SYNC pin can also be used to synchronize the internal oscillator to an external clock signal among 100kHz~480kHz.
When SYNC function is used, the deviation between the frequency set by Rrreq resistor and the external frequency shall not
exceed 15%.

When SYNC pin is tied to GND or VCC, switching frequency is decided by FREQ setting resistor
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Fsw(kHz)=25000/ (Rrreq+10)
Rrreq: Unit kQ

Fsw: Unit kHz

500.0
450.0
400.0
350.0
300.0
250.0
200.0
150.0
100.0
50.0
0.0
50 75 100 125 150 175 200 225 250 275 300

Rereq (kQ)

FSW (kHz)
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9.10 Maximum Power Point Tracking (MPPT)

The SC8808 adopts perturbation & observation method to track solar panel maximum power point. When MPPT function is
enabled. Suggestion to enable MPPT algorithm:

Set VBUS_FB resistor divider to ensure MPPT scan voltage covers panel voltage

Set MPPT scan range is clamped down to VINDPM_REF_MIN(Reg0x14<1:0>)

Set IBAT_LIM to proper value, or disable IBAT_ILIM external current limit

Set IBUS_LIM to proper value, or disable IBUS_ILIM external current limit

Set IL_MAX_CLP to proper value

Set Reg0x13/Reg0x14/Reg0x40 according to practical test

The SC8808 provides interfaces in the register, related detail can be referred to register description

9.11 PFM/PWM Mode
In order to improve converter light-load efficiency, IC switches to PFM operation at light load.

® Reg0x16<1>=1 (EN_PFM_CHG), PFM is enabled in charging mode. Otherwise FPWM mode is selected, In most case
FPWM mode is not suggested due to possible negative inductor current which may cause backfill and high voltage stress
at VBUS input.

® Reg0x16<0>=1 (EN_PFM_OTG), PFM is enabled in OTG mode. Otherwise FPWM mode is selected.
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9.12 Protection

SC8808 supports full protections including input overvoltage protection, overcurrent protection, battery overvoltage protection,
battery short and over temperature protection.

9.12.1 VBUS OVP

In charging mode, once the voltage at VBUS pin is detected higher than input overvoltage threshold (82V typ), DCDC stop
switching at once, discharging current is pulled down automatically until OVP condition disappear. STAT pin is 0.5Hz blanking

to indicate fault, and VBUS_PG_STAT is set to 0, VBUS_OVP_STAT is set to 1. After VBUS OVP disappears, IC restart poor

source qualification.
9.12.2 Cycle by Cycle Peak/Valley OCP (IL_MAX_CLP)

SC8808 provides cycle-by-cycle current limit to protect against overcurrent and short circuit conditions for charging and
discharging mode. In buck mode, if the valley current detected by CSN-CSP in low-side buck exceed the current limit, the buck
low side MOSFET is turned-on until the current falls down to current limit. In boost mode, If the peak current detected by CSP-
CSN in low-side boost switch exceed the current limit, the boost switch is turned off for the rest of switching cycle. The current

limit is set by internal register(Reg0x12<1:0>), 25A default for 3mQ) sense resistor.

9.12.3 BAT OVP

There are two kind of battery overvoltage protection. VBAT absolute overvoltage protection and VBAT relative overvoltage
protection.

1. VBAT absolute overvoltage protection:
When battery voltage VBAT pin >82V, VBAT absolute over-voltage protection is triggered no matter in charging mode or
OTG mode, DCDC stop switching at once, battery discharging current is pulled down automatically till OVP condition
disappear

2. VBAT relative overvoltage protection:
a) In charging mode, when Veart_re > Veat_ove (104%*ChargeVoltage), the charger stops switching in charging mode.
The VBAT_OVP_STAT is set to 1 inform the host. When Vear_rs < Veat_ovr(102%*ChargeVoltage), the charger

recovers switching. VBAT internal discharging current is also turned on VBAT pin automatically under VBAT OVP

condition, and is turned off when VBAT OVP fault is removed.
b) In OTG mode, when Vear_rs > Veat_ovp (104%*ChargeVoltage) occurs, OTG DCDC switching can be disabled when

Reg0x17<0>is set to 0.

9.12.4 Battery Short

If voltage at VBAT pin falls below 3V during charging, IC will regulate inductor valley current and clamp to 2A to limit charge
current. When VBAT<0.7V, Q4 is turned off to avoid inductor current continuous increasing due to low battery voltage.

9.125 OTG OVP

If OTG voltage is set by internal register, If OTG output voltage > Vots_ove (125%*VOTG) in OTG mode, the converter stops
switching at once and sets VOTG_OVP_STAT bit to 1. When OTG output voltage falls below the threshold (120%*VOTG), the
status bit is cleared and converter resumes switching.

If OTG voltage is set by external VBUS_FB pin, No OTG OVP protection is applied.
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9.12.6 OTG SHORT

If Veus < Vote_sHorT(3.2V) is detected in OTG mode, the converter enters into hiccup mode: it stops switching for 500ms and
then restarts switching again. After 4ms switching blanking timer expire, if Vsus < Vortc sHorT is still detected, and
OTG_UVP_STAT is set to 1 to report the output short fault, the IC stops switching for 500ms, and then retries again.

When Vsus > Votc_sHorT, the fault is removed, and the status bit is read cleared.
9.12.7 Thermal Shutdown

Whenever the junction temperature exceeds the 150°C, SC8808 stops switching and stays off until the junction temperature
falls below 130°C. During thermal shut down, VCC LDO is off, IC is reset. When the temperature falls below 130°C, SC8808
restarts with soft start.

9.13 12C Interface
9.13.1 12C Interface

The IC features 12C interface, so the MCU or controller can control the IC flexibly. The 7-bit I2C address of the chip is 0x6C (8-
bit address is 0xD8 for write command, 0xD9 for read command). The SDA and SCL pins are open drain and must be connected
to the positive supply voltage via a current source or pull-up resistor. When the bus is free, both lines are HIGH. The I12C interface
supports both standard mode (up to 100kbits) and fast mode (up to 400k bits with 5 kQ pull up resistor at SCL pin and SDA pin
respectively).

9.13.1.1 Data Validity

The data on the SDA line must be stable during the HIGH period of the clock. The HIGH or LOW state of the data line can only
change when the clock signal on the SCL line is LOW. One clock pulse is generated for each data bit transferred.

SDA / X \

SCL \

data line change
stable; of data
data valid allowed

Figure 1 Bit transfer on the 12C bus
9.13.1.2 START and STOP Conditions

All transactions begin with a START (S) and are terminated by a STOP (P). A HIGH to LOW transition on the SDA line while
SCL is HIGH defines a START condition. A LOW to HIGH transition on the SDA line while SCL is HIGH defines a STOP condition.

START and STOP conditions are always generated by the master. The bus is considered to be busy after the START condition.
The bus is considered to be free again a certain time after the STOP condition.

|
| ama -
SCL : \ / \ / |
s 1P
START condition STOP condition

Figure 1 START and STOP conditions
9.13.1.3 Byte Format
Every byte put on the SDA line must be eight bits long. The number of bytes that can be transmitted per transfer is unrestricted.

Each byte must be followed by an Acknowledge bit. Data is transferred with the Most Significant Bit (MSB) first. If a slave cannot
receive or transmit another complete byte of data until it has performed some other function, for example servicing an internal
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interrupt, it can hold the clock line SCL LOW to force the master into a wait state. Data transfer then continues when the slave
is ready for another byte of data and releases clock line SCL.

r——1 -l

o\ /XXX /XX

| | MSB acknowledgement acknowledgement | sr|
| | signal from slave signal from receiver | |
soL lsorse | N1\ /2N ____/7 8 9 1 2 3tos 9 I'srorp |
e ACK T ACK e
START or STOPor

repeated START byte complete, ' clock line held LOW repeated START
condition interrupt within slave while interrupts are serviced condition

Figure 2 Data transfer on the 12C bus
9.13.1.4 Acknowledge (ACK) and Not Acknowledge (NACK)

The acknowledge takes place after every byte. The acknowledge bit allows the receiver to signal the transmitter that the byte
was successfully received and another byte may be sent. During data is transferred, the master can either be the transmitter or
the receiver. No matter what it is, the master generates all clock pulses, including the acknowledge ninth clock pulse.

The transmitter releases the SDA line during the acknowledge clock pulse so the receiver can pull the SDA line LOW and it
remains stable LOW during the HIGH period of this clock pulse.

When SDA remains HIGH during this ninth clock pulse, this is defined as the Not Acknowledge signal. The master can then
generate either a STOP condition to abort the transfer, or a repeated START condition to start a new transfer.

9.13.1.5 The slave address and R/W bit

Data transfers follow the format shown in below. After the START condition (S), a slave address is sent. This address is seven
bits long followed by an eighth bit which is a data direction bit (R/W) — a ‘zero’ indicates a transmission (WRITE), a ‘one’
indicates a request for data (READ). A data transfer is always terminated by a STOP condition (P) generated by the master.
However, if a master still wishes to communicate on the bus, it can generate a repeated START condition (Sr) and address
another slave without first generating a STOP condition.

[

LS I U} I | W— [— L S
START ADDRESS RW  ACK DATA ACK DATA ACK STOP
condition condition

Figure 3 A complete data transfer

MSB LSB

T T T T T —
| [

I 1 1 1 1 1

]— slave address 41

Figure 4 The first byte after the START procedure

9.13.1.6 Single Read and Write

Data
(8 bits)

Reg Address
(8 bits)

Slave Address
(7 bits)

I:I from master to slave from slave to mater

s W(0) | ACK(0) ACK(0) ack©) P ‘

Figure 5 Single Wite
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| s ‘ S'a"t?}:f:g}’ess { W) | Ackia) Re?;;‘::“ |ACK(D]‘ s | thzicg:;ess R(1) | ACK(0) |
e — I
(8 bits) MACK“’| P |
[ from master to slave from slave to mater

Figure 6 Single Read
If the register address is not defined, the charger IC send back NACK and go back to the idle state.

9.13.1.7 Multi-Read and Multi-Write

The IC supports multi-read and multi-write for continuous registers.

Reg Address

Slave Address —
‘ s \ s w0y |A<:Krm T |ACK(D)|
——=| Datato Reg Addr Data to Reg Addr+1 ) Data to Reg Addr+N
(8 bits) ACK(0) (8 bits) |ACK[GJ ‘ PR | (8 bits) ACK(O)| P
== from master to slave from slave to mater
Figure 7 Multi-Write
Slave Address | Reg Address Siave Address | -
s = E\4'v:cn)|mcu<[m| T |ACKIDJ‘ s | FrE) (R Acki) |~
| Data al Addr Data at Addr + 1 Data at Addr + N
- | (8 bits) G (8 bits) s - | (B bits) P G
I from master to slave from slave to mater

Figure 8 Multi-Read
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10 Register Map (address: 0x6C)

ADDR Name RW | Default Bit7 Bit6 Bit5 Bita Bit3 Bit2 Bitl Bit0
OX00H | CCCHARGECURRENT | RW | 10111110 CC CHARGE CURRENT
0x01H | PRE-CHARGE CURRENT | RW | x0010000 RESERVED PRE-CHARGE CURRENT
0x02H | TERMINATION CURRENT | RW | xx000110 RESERVED TERMINATION CURRENT
0x03H | CHARGE VOLTAGEREF | RMW | xxx10000 RESERVED CHARGE VOLTAGE REF
0x04H RW | 01111011 OTG VOLTAGE
OTG VOLTAGE
0x05H RW | xxxxx000 RESERVED OTG VOLTAGE
0x06H OTG CURRENT RW | x0000111 RESERVED OTG CURRENT
0X07H INDPM CURRENT RW | x1111111 RESERVED INDPM CURRENT
0x08H RW | 00000000 VINDPM VOLTAGE REF
VINDPM VOLTAGE REF
0x09H RW | x000x10 RESERVED VINDPM VOLTAGE REF
OXOFH VOTG OFFSET RW | 00000000 RESERVED OTG VOLTAGE OFFSET
Ox10H CHARGE OPTIONO RW | 11110100 VBAT_LOWV_SEL VRECH_VTH_SEL VFLOAT_SEL(2BIT) DIS_DCDC | REG_RESET
EN_PRECHARG | EN_FLOAT_ | DIS_POOR_
Ox11H CHARGE OPTION1 RW | 11011001 | IBUS_SET_SEL IBAT_SET_SEL | EN_DITHEING | EN_TERM E CUARGE CHARGING | ore. DB EN_LPM
0x12H CHARGE OPTION2 RW | 00001100 | IBUS_MON_RATIO RESERVED 'BAT—MgN—RA RESERVED | EN_IBUS_MON EN—'C'?ST—M IL_AVG
MPPT_INITIAL_D
O0x13H MPPT CONTROLO RW | 00000001 EN_MPPT EP Vi MPPT_FULLSCAN_TIMER MPPT_PERTUBE_TIMER MPPT_STEP_SEL
Ox14H MPPT CONTROL1 RW | 00001110 MPP_ADC_AVG_SEL MPPSEL MPPT_POWER_DET_DLY RESERVED MPPT_LOW_CLAMP
MPPT o
0x40H MPPT CONTROL2 RW | 11110000 RESERVED _PETURBTIM | PET
ER_SCALE
EN_PRE- EN_FAST- PRE-
Ox15H CHARGE OPTION3 RW | 00011010 RESERVED | | CHARGETM FASTCHARGETMR_SEL
CHG_TMR CHG_TMR i _
Ox16H CHARGE OPTION4 RW | 01101011 EN_OTG OTG_FB_SEL LOOP_ENTER_DLY_SEL OTGSR_SEL ENLPPMC | En_PFM_OTG
EN__FORC
ADC_FREQ EN_AUTO_| . EN_OTG_DCD
Ox17H CHARGE OPTIONS RW | 00010101 RESERVED “ser EN.VBUS PD | g neng | E-BATDC G BATOV
JEITAHIGHTEMP_(TWARM= JEITALOWTEMP_(TCOLD—
Ox18H JEITA CONTROLO RW | 01011011 JEITAHIGHTEMP_(TWARM-THOT) VOLTAGESETTING THOT CURRENTOETTING TGOOL) CURRENT SETTING EN_JEITA
Ox19H JEITA CONTROL1 RW | 01010100 JEITAT2_SEL JEITAT3_SEL OTG_HOT_SEL OTECOLD. TS_DIS
OXIAH ADC CONTROL RW | 00000000 ADC_EN ADC_MODE apc_sTarT | ENADCIE | en_apc_sar | ENADCVE | ENADCVE ey apc s
POWERGOOD | VBUS_PRE VBATOV_ST | IL_MAX_CL
0x20H CHARGER STATUSO R | 00000000 | IBUSREG_STAT VINDPM_STAT e = VBUSOV_STAT ot 5 vy RESERVED
FASTCHG_T | PRECHG_TMR_ | TRICKLE.T | OTG_OVP_ | OTG_UVP_ST
0x21H CHARGER STATUS1 R | o0ooooooo CHG_STAT R STAT e VR STAT o e
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TS_WARM_ST | TS_HOT_ST AUTO_RER

0x22H CHARGER STATUS2 R 00000000 TS_COLD_STAT TS_COOL_STAT AT AT MPPT_STAT VESE STAT SYNC_STAT
ADDR Name RIW Default Bit7 Bit6 Bit5 Bit4 Bit3 ‘ Bit2 Bitl Bit0
0x30H R 00000000 ADC_IBUS

ADC IBUS
0x31H R 00000000 RESERVED ‘ ADC_IBUS
0x32H R 00000000 ADC_IOTG

ADC I0TG
0x33H R 00000000 RESERVED ‘ ADC_IOTG
0x34H R 00000000 ADC_ICHG

ADC ICHG
0x35H R 00000000 RESERVED ‘ ADC_ICHG
0x36H R 00000000 ADC_IDCHG

ADC IDCHG
0x37H R 00000000 RESERVED ‘ ADC_IDCHG
0x38H R 00000000 ADC_VBUS

ADC VBUS
0x39H R 00000000 RESERVED ‘ ADC_VBUS
0x3AH R 00000000 ADC_VBAT

ADC VBAT
0x3BH R 00000000 RESERVED ‘ ADC_VBAT
0x3CH R 00000000 ADC_VNTC

ADC VNTC
0x3DH R 00000000 RESERVED ‘ ADC_VNTC
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10.1 REG 0x00H: CC CHARGE CURRENT

Bit Bit Name Type Default Description

Range: 1000mA — 20000mA for 5mQ) sense resistor

70 | CC CHARGE CURRENT | RW 10111110 | Default 20000mA

<100mA: gain>
<1000mA: offset>

10.2 REG 0x01H: PRE-CHARGE CURRENT

Bit Bit Name Type Default Description

7 Reserved R 0 Reserved

Range: 400mA — 10000mA for 5mQ sense resistor

6:0 Pre-Charge Current R/W 0010000 Default: 2000mA

<100mA: gain>
<400mA: offset>

10.3 REG 0x02H: TERMINATION CURRENT

Bit Bit Name Type Default Description

7:6 Reserved R 00 Reserved

Range:400mA-6700mA for 5mQ) sense resistor

5:0 Termination Current RW 000110 Default:1000mA

<100mA: gain>

<400mA: offset>
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10.4 REG 0x03H: CHARGE VOLTAGE REF

Bit Bit Name Type Default Description

75 Reserved R 000 Reserved
Range: 1504mV-1566mV
Default: 1536mV

4:0 Charge Voltage R/W 10000
<2mV: gain>
<1504mV: offset>

10.5 REG 0x04H: OTG VOLTAGE

Bit Bit Name Type Default Description

15:11 | Reserved R 00000 Reserved
Default: 5000mV
Rangel: 5000mV-21000mV (when bit10 = 0)
<20mV: gainl1>

10:0 | OTG Voltage RIW 000- <540mV: offset1>

' g 11011111 '
Range2: 21050mV-48000mV (when bit10 = 1)
<50mV: gain2>
<21050mV: offset2>
10.6 REG 0x06H: OTG CURRENT

Bit Bit Name Type Default Description

7 Reserved R 0 Reserved
Range:2375mA-50000mA for 2mQ) sense resistor

6:0 OTG Current R/W 0000111 Default: 5000mA
<375mA: gain>
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| ‘ ‘ ‘ <2375mA: offset>

10.7 REG 0x07H: INDPM CURRENT

Bit Bit Name Type Default Description

7 Reserved R 0 Reserved

Range:2375mA-50000mA for 2mQQ sense resistor

6:0 | INDPM Current RIW 1111111 | Default50000mA

<375mA: gain>
<2375mA: offset>

10.8 REG 0x08H: VINDPM VOLTAGE REF

Bit Bit Name Type Default Description

15:11 | Reserved R 00000 Reserved

Range:100mV-1123mV

010- Default:612mV

10:0 VINDPM Voltage R/W
00000000 | <1mvV: gain>

<100mV: offset>

10.9 REG OxOFH: VOTG OFFSET

Bit Bit Name Type Default Description
7:4 Reserved R 0000 Reserved
OTG_VOLTAGE_ OTG_VOLTAGE_OFFSET:
3:0 R/W 0000
OFFSET 0000: OmV(default)
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0001: 50mV

0010: 100mV
0011: 150mV
0100: 200mV
0101: 250mV
0110: 300mV
0111: 350mV
1000: 400mV
1001: -50mV

1010: -100mV
1011: -150mV
1100: -200mV
1101: -250mV
1110: -300mV
1111: -350mV

Note: extra offset for OTG voltage offset2(21050mV) in

Range2: 21050mV—-48000mV (when 0x04[bit10] = 1)

10.10 REG 0x10H: CHARGE OPTIONO

Bit

Bit Name

Type

Default

Description

7:6

VBAT_LOWV_SEL

R/W

11

VBAT_LOWV_SEL(2bit)
00: 30%

01: 55%

10: 66.7%

11: 71.4% (Default)

Note: Pre-charge to CC charge threshold

5:4

Vrech_Vth_SEL

R/W

11

Vrech_Vth_SEL(2bit)

00: 93%*ChargeVoltage

01: 94.5%*ChargeVoltage

10: 95%*ChargeVoltage

11: 97.5%*ChargeVoltage(default)
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Note: Recharge threshold, VBAT falling, below VBAT_REG

3:2 Vfloat_SEL R/W 01

Vfloat_SEL(2bit)

00: 90.5%*ChargeVoltage

01: 93%*ChargeVoltage(default)
10: 94.5%*ChargeVoltage

11: 95%*ChargeVoltage

Note: Float charge threshold

1 DIS_DCDC R/W 0

DIS_DCDC
0: enable DCDC (Default)

1: disable DCDC

0 Reg_Reset R/W 0

Reg_Reset
0: Normal (default)

1: Reset registers to default values and reset timer

10.11 REG 0x11H: CHARGE OPTION1

Bit Bit Name Type Default

Description

7 IBUS_SET_SEL R/W 1

IBUS_SET_SEL
0: set by INDPM Reg Or OTG current
1: SET by IBUS_SET pin(default)

6 IBAT_SET_SEL R/W 1

IBAT_SET_SEL
0: set by IBAT Reg
1: SET by IBAT_SET pin(default)

5 EN_Ditheing R/W 0

EN_Ditheing
0: disable(default)
1: enable

Note: frequency dithering

4 EN_TERM R/W 1

EN_TERM
0: Disable termination

1: Enable termination(default)
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EN_precharge_charge
0: disable
3 EN_precharge_charge R/W 1
1: enable(default)
If this bit is set to 0, pre-charge phase is disabled.
EN_Float_Charging
2 EN_Float_Charging R/W 0 0: disable(default)
1: enable
DIS_POOR_SRC_DET
1 DIS_POOR_SRC_DET R 0 0: enable poor source detection (Default)
1: disable poor source detection
EN_LPM
0: disable Low power mode
0 EN_LPM RW 1
1: enable Low power mode (default)
Note: Low power mode is only valid for battery only mode
10.12 REG 0x12H: CHARGE OPTIONZ2
Bit Bit Name Type Default Description
IBUS_MON_RATIO:
7 IBUS_MON_RATIO: R/W 0 0: 1x (default)
1: 2x:
6 Reserved R 0 Reserved
IBAT_MON_RATIO:
5 IBAT_MON_RATIO: R/W 0 0: 1x (default)
1: 2x
4 Reserved R 0 Reserved
EN_IBUS_MON
3 EN_IBUS_MON RW 1
0: disable
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1: enable (default)

Note: IBUS current monitoring function

EN_IBAT_MON

R/W

EN_IBAT_MON
0: disable

1: enable (default)

Note: IBAT current monitoring function

1.0

IL_AVG

RW

00

IL_AVG
00: 25A(default)
01: 15A
10: 40A
11: 40A

note: Cycle by cycle peak current limit

10.13

REG 0x13H: MPPT CONTROLO

Bit

Bit Name

Type

Default

Description

EN_MPPT

R/W

EN_MPPT
0: disable(default)

1: enable

MPPT_lInitial_Delay

R/W

MPPT_Initial_Delay
0: 500ms(default)
1:2s

Note: the timer of initial the starting point of MPPT algorithm

5:4

MPPT_Full scan_Timer

RW

MPPT_Full scan_Timer
00: 5min(default)

01: 10min

10: 15min

11: disable

Note: if full scan timer expires, new full scan phase restarts.

If full scan is not used, set to 11’b to disable this function.

3.2

MPPT_Pertube_Timer

R/W

MPPT_Pertube_Timer

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

41



(d:%

SOUTHCHIP

SC8808 DATASHEET
V1.0.1, REVISED JUL 2026

00: 0.0625s(default)
01: 0.125s

10: 1.25s

11: disable

Note: After charger find the MPP, the bit is used to set timer
interval of P&O cycle.

1.0

MPPT_Step_SEL

RW

01

MPPT_Step_SEL
00: 1x Step

01: 2x Step(default)
10: 4x Step

11: 8x Step

Note: MPPT full scan sweep and P&O step for VBUS voltage
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10.14 REG 0x14H: MPPT CONTROL1

Bit Bit Name Type Default

Description

7:6 MPP_ADC_AVG_SEL R 00

MPP_ADC_AVG_SEL
00: disable (Default)

01: 4xtimes
10: 8xtimes
11: 16xtimes

Note: Digital average filter can be adopted to ensure ADC
sampling data stable, but larger times requires longer
response time for MPPT algorithm.

5 MPP SEL R 0

MPP_SEL
0: MPP is set by IBAT result (Default)
1: MPP is set by VBUS*IBUS result

MPPT algorithm is decided by IBAT result, which means MPP
is depending on charger’s output power.

MPPT algorithm is decided by VBUS*IBUS result, which
means MPP is depending on charger’s input power

4:3 MPPT_Power DET_DLY | R/W 01

MPPT_Power DET_DLY
00: 2ms

01: 5ms(default)

10: 10ms

11: 20ms

Note: Full scan MPPT phase, time delay of find the maximum

power point by decreasing VINDPM step by step

Low_Current_Threshlod

Low_Current_Threshlod Trigger_Full_SCAN

0: 40mA
1: 80mA (default)

2 . R/W 1
Trigger_Full_SCAN Reg0x40<0>=0, charger detects IBAT charging current to
decide whether to initial a new full san sweep. If IBAT is
lower than 40mA or 80mA, full scan sweep is triggered.
MPPT_LOW_CLAMP
1:0 MPPT_LOW_CLAMP RW 10 00: Vindpm_Ref_Min=0.407V

01: Vindpm_Ref Min=0.253V
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10: Vindpm_Ref _Min=0.614V (Default)
11: Vindpm_Ref_Min=0.712V
Note: while full scan sweep is initialed and MPPT algorithm
seeks the maximum power point by sweep Vindpm_Ref step
by step until the value of low clamp. The low clamp must be
lower than minimum PV output voltage under all condition.
10.15 REG 0x40H: MPPT CONTROL?2
Bit Bit Name Type Default Description
7:2 Reserved R 3C Reserved
MPPT_PETURB_TIMER SCALE
MPPT PETURB TIMER 0: 1x (default)
1 R/W 0
SCALE 1: 8x
This bit is used to enlarge perturb timer by 8 times.
Low_Current_Trigger_Full_Scan_DIS
Low_Current_Trigger_Ful )
0 | Scan_DIS R/W 0 0: Enabled (default)
1: Disabled
10.16 REG 0x15H: CHARGE OPTIONS3
Bit Bit Name Type Default Description
75 Reserved R 0 Reserved
Enable pre-charge timer
4 EN_ pre-chg_TMR R/W 1 0: Disabled
1: Enabled (default)
Enable fast charge timer
3 EN_ Fast-chg_TMR R/W 1 0: Disabled
1: Enabled (default)
2 Pre-charge TMR_SEL R/W 0 Precharge timer setting
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0: 2h(default)
1:1h

1.0

Fast charge TMR_SEL

R/W

10

Fast charge timer setting
00: 5 hrs

01: 8 hrs

10: 12 hrs (default)

11: 24 hrs

10.17

REG 0x16H: CHARGE OPTION4

Bit

Bit Name

Type

Default

Description

EN_OTG

R/W

EN_OTG
0: charging mode (default)
1: OTG mode

OTG_FB_SEL

R/W

OTG_FB_SEL
0: OTG voltage is set by internal register

1: OTG voltage is set by external VBUS_FB pin in OTG
mode(default)

5:4

loop_enter_dly_sel

R/W

10

loop_enter_dly_sel:

00:0
01: 500us
10: 1ms (default)

11: 2ms

3:2

OTG SR_SEL

R/W

10

OTG slew rate selection:
00: 0.05mV/us

01: 0.2mV/us

10: 0.5mV/us(default)

11: ImV/us

EN_PFM_CHG

R/W

EN_PFM_CHG
0: disable PFM in forward mode

1: enable PFM in forward mode(default)

Copyright © 2026, Southchip Semiconductor Technology (Shanghai) Co., Ltd. 45



(d:%

SOUTHCHIP

SC8808 DATASHEET
V1.0.1, REVISED JUL 2026

EN_PFM_OTG

R/W

EN_PFM_OTG
0: disable PFM in OTG mode
1: enable PFM in OTG mode(default)

10.18 REG 0x17H: CHARGE OPTION5S

Bit Bit Name Type Default Description

75 Reserved R 0 Reserved
adc_freq_sel:

4 adc_freq_sel R 1 0:10k
1:5k (default)
EN_VBUS_PD

3 EN_VBUS_PD R/W 0 0: Disable(default)
1: Enable pull-down from VBUS
EN_AUTO_IBAT_DCHG
0: The charger will NOT apply a discharging current on BAT

2 EN_AUTO_IBAT_DCHG | RW 1 during battery OVP triggered
1: The charger will apply a discharging current on BAT during
battery OVP triggered (default)
EN__FORCE_IBAT_DCHG

EN__FORCE_IBAT_DC

1 HG_ - - R/W 0 0: IDEL (default)
1: Force the charger to apply a discharging current on VBAT
EN_OTG_DCDC_BATOV

EN_OTG_DCDC_BATO .

0 Y - - - R/W 1 0: disable DCDC when BATOVP occurs

1: enable DCDC when BATOVP occurs (default)

10.19 REG 0x18H: JEITA CONTROLO

Bit

Bit Name

Type

Default

Description
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JEITA High Temp.

JEITA High Temp. (TWARM — THOT) Voltage Setting
000: Charge Suspend
001: Set VREG to 97.6%*CV

75 (TWARM - THOT) | RIW 010
Voltage Setting 010: Set VREG to 95.2%*CV (default)
011: Set VREG to 93%*CV
100~111: VREG unchanged
JEITA High Temp. (TWARM — THOT) Current Setting
JEITA High Temp. 00: Charge Suspend
4:3 (TWARM - THOT) | RIW 11 01: Set ICHG to 20%* ICHG
Current Setting 10: Set ICHG to 40%* ICHG
11: ICHG unchanged (default)
JEITA Low Temp. (TCOLD — TCOOL) Current Setting
JEITA Low Temp. 00: Charge Suspend
2:1 (TcoLb - TCOOL) | RIW 01 01: Set ICHG to 20%* ICHG (default)
Current Setiing 10: Set ICHG to 40%* ICHG
11: ICHG unchanged
EN_JEITA
0 EN_JEITA R/W 1 0: Jeita is disabled, warm and cool is not valid for protection

1: Jeita is enabled (default)

10.20 REG 0x19H: JEITA CONTROL1

Bit Bit Name Type Default Description
JEITA T2 comparator voltage rising thresholds as a
percentage of REGN. The corresponding temperature
in the brackets is achieved when a 103AT NTC
thermistor is used, RT1=5.24kQ and RT2=30.31kQ.
7:6 JEITAT2_SEL R/W 01

00: 71.1% (5C)

01: 68.4% (default) (10C)
10: 65.5% (15C)

11: 62.4% (20C)
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5:4

JEITA T3_SEL

RW

01

JEITA T3 comparator voltage falling thresholds as a
percentage of REGN. The corresponding temperature
in the brackets is achieved when a 103AT NTC
thermistor is used, RT1=5.24kQ and RT2=30.31kQ.
00: 48.4% (40C)

01: 44.8% (default) (45C)

10: 41.2% (50C)

11: 37.7% (55C)

3.2

OTG _HOT_SEL

RW

01

OTG Mode TS HOT Temp Threshold
00: 37.7% (55°C)

01: 60°C (default)

10: 65°C

11: Disable

OTG COLD_SEL

RW

OTG Mode TS COLD Temp Threshold
0: -10°C (default)
1:-20°C

TS_DIS

R/W

Ignore the TS feedback,

the charger will consider the TS is always good to allow
charging and OTG modes, all the four TS status bits will
always stay at 0000 to

report the normal condition.
0: Not ignore (Default)

1: Ignore

10.21 REG 0x1AH: ADC CONTROL

Bit

Bit Name

Type

Default

Description

ADC_EN

R/W

ADC_EN
0: disable (default)

1: enable

ADC_MODE

R/W

0: Continuous mode (default)
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1: One_shot mode

ADC_START

RW

ADC_START
0: ADC conversion done iN one-shot mode (default)

1: Initial One_shot ADC conversion

EN_ADC_IBUS

RW

EN_ADC_IBUS
0: disable(default)

1: enable

EN_ADC_IBAT

RW

EN_ADC_IBAT
0: disable(default)

1: enable

EN_ADC_VBUS

R/W

EN_ADC_VBUS
0: disable(default)

1: enable

EN_ADC_VBAT

RW

EN_ADC_VBAT
0: disable(default)

1: enable

EN_ADC_TS

R/W

EN_ADC_TS
0: disable(default)

1: enable

10.22 REG 0x20H: CHARGER STATUSO

Bit

Bit Name

Type

Default

Description

IBUSREG_ STAT

IBUS regulation status bit:
0: IC is not in IBUS regulation in forward
mode or OTG mode

1: IC is in IBUS regulation in forward mode or OTG mode

VINDPM_STAT

Input voltage regulation status bit:
0: IC is not in VINDPM during forward mode

1: IC is in VINDPM during forward mode
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Power Good STAT

Power Good Status
0: Not in power good status

1: Power good

VBUS_PRESE

R/W

VBUS preset status bit:
0: VBUS is not present
1: VBUS is present

VBUSOV_STAT

VBUSOV_STAT
0: no VBUSOQV fault
1: is in VBUSOV fault

VBATOV_STAT

VBATOV_STAT
0: no VBATOV fault
1: isin VBATOV fault

IL_MAX_CLP_STAT

IL_MAX_CLP_STAT
0: Peak/Valley current clamp is not triggered

1: Peak/Valley current clamp is triggered

Reserved

Reserved

10.23 REG 0x21H: CHARGER STATUS1

Bit

Bit Name

Type

Default

Description

75

CHG_STAT

000

Charge phase status bits:

000: Not Charging

001: Trickle charging

010: Pre-Charge

011: Fast charge (CC mode)
100: Taper Charge (CV mode)
101: Charge Termination Done
110: Float charge

111: Reserved

FASTCHG_TMR_STAT

FASTCHG_TMR_STAT
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Fast charge timer
0: Normal

1: Safety timer expired

PRECHG_TMR_STAT

PRECHG_TMR_STAT
Pre-charge timer
0: Normal

1: Safety timer expired

Trickle_TMR_STAT

Trickle_TMR_STAT
Trickle-charge timer
0: Normal

1: Safety timer expired

OTG_OVP_STAT

RW

OTG over voltage protection status bit:
0: ICis notin OTG_OVP
1:ICisin OTG_OVP

OTG_UVP_STAT

RW

OTG under voltage protection status bit:
0: ICis notin OTG_UVP
1:ICisin OTG_UVP

10.24 REG 0x22H: CHARGER STATUS2

Bit

Bit Name

Type

Default

Description

TS_COLD_ STAT

R/W

JEITATS_COLD temp status bit:
0: Battery temperature is not in cold range

1: Battery temperature is in cold range

TS_COOL_ STAT

RW

TS_COOL temp status bit:
0: Battery temperature is not in cool range

1: Battery temperature is in cool range

TS_WARM_ STAT

RW

TS_WARM temp status bit:
0: Battery temperature is not in warm range

1: Battery temperature is in warm range
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TS_HOT temp status bit:
4 TS_HOT_ STAT R/W 0 0: Battery temperature is not in hot range
1: Battery temperature is in hot range
00: MPPT is not enabled
01: MPPT is enabled, but not running
3:2 MPPT_STAT R/W 0
10: MPPT is in progress
11: MPPT is found
Auto_Rervese_STAT
1 Auto_Rervese_STAT R/W 0 0: not in auto reverse mode
1: in auto reverse mode
SYNC_STAT
0 SYNC_STAT R/W 0 00: Normal mode
01: Frequency is SYNC with external clock mode
10.25 REG 0x30H: ADC IBUS
Bit Bit Name Type Default Description
15:11 | Reserved R 00000 Reserved
Range: OmA — 51187mA
000- Default: OmA
10: ADC_IB R
0:0 C_IBUS w 00000000 <25: gain>
<0: offset>
10.26 REG 0x32H: ADC IOTG
Bit Bit Name Type Default Description
15:11 | Reserved R 00000 Reserved
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Range: OmA — 51187mA
000- Default: OmA
10:0 ADC_IOTG R
- w 00000000 <25: gain>
<0: offset>
10.27 REG 0x34H: ADC ICHG
Bit Bit Name Type Default Description
15:11 | Reserved R 00000 Reserved
Range: OmA — 20475mA
000- Default: OmA
10:0 ADC_ICHG R/W
- 00000000 <10: gain>
<0: offset>
10.28 REG 0x36H: ADC IDCHG
Bit Bit Name Type Default Description
15:11 | Reserved R 00000 Reserved
Range: OmA — 20475mA
000- Default: OmA
10: ADC_IDCH R
00 | Apcibere M| 00000000 | <0 gains
<0: offset>
10.29 REG 0x38H: ADC VBUS
Bit Bit Name Type Default Description
15:11 | Reserved R 00000 Reserved
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Range: OmV - 81900mV
000- Default: OmV
10:0 ADC_VBUS R/W
00000000 <40: gain>
<0: offset>
10.30 REG Ox3AH: ADC VBAT
Bit Bit Name Type Default Description
15:11 | Reserved R 00000 Reserved
Range: OmV — 81900mV
000- Default: OmV
10:0 ADC_VBAT R/W
- 00000000 <40: gain>
<0: offset>
10.31 REG Ox3CH: ADC VNTC
Bit Bit Name Type Default Description
15:11 | Reserved R 00000 Reserved
Range: 0% — 99.9%
000- Default: 0%
10:0 ADC_VNTC R/W
- 00000000 <0.05%: gain>
<0: offset>
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MECHANICAL DATA
QFN 5x6-36
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(5]
2X 5 EXPOSED PAD b
ZONE
TOP VIEW BOTTOM VIEW
[#/Teec [C] MILLIMETER
= STMBOL MIN | NOM | MAX
o = S— } ) MA]
I3 6 { A 0.85 | 0.90 | 0.95
SIDE VIEW
Al 0 0.02 | 0.05
b 0.20 | 0.25 | 0.30
bl 0. 18REF
c 0. 203REF
D 4,90 | 5.00 | 5.10
E 5.90 | 6.00 | 6.10
e 0. 50BSC
D2 3.50 | 3.60 | 3.70
E2 4.50 | 4.60 | 4.70
Nd 3. 50BSC
Ne 4. 50BSC
L 0.35 | 0.40 | 0.45
K 0. 30REF
h 0.30 [ 0.35 ‘ 0. 40
aaa 0.10
bbb 0.07
ccc U ]_0
ddd 0.05
eae 0. 08
ff 0. 10
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A. All linear dimensions are in millimeters
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TAPE AND REEL INFORMATION

Carrier Tape

User Direction of feed
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—— B
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A-A
Item w P A0 BO KO t Pinl Quadrant
Size (mm) | 12.00+0.20/-0.10 | 8.00+0.10 5.30+0.10 6.30+0.10 1.20+0.10 0.30+0.05 Q1
REEL
B <
T
W1,
Item A W1 T
Size (mm) 329+1 12.8+1 2.0+0.3
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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” 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 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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