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* Battery Charger

High-Accuracy Voltage/Current Regulation

Average Input Current Regulation (AICR) : 0.1A to 3.25A in 50mA steps
Charge Current Regulation Accuracy : +7%

Charge Voltage Regulation Accuracy : £0.5% (0 to 70°C)

Battery Temperature Sensing

Synchronous 1.5Mz Frequency PWM Controller with Up to 95% Duty Cycle
Thermal Regulation and Protection

Over-Temperature Protection

Input Over-Voltage Protection

IRQ Output for Communication via 1°C

Automatic Charging

BATFET Control to Support Ship Mode, Wake Up, and Full System Reset
Resistance Compensation from Charger Output to Cell Terminal

USB OTG Output Voltage Range : 4.425V to 5.825V

D+/D- Detection for BC1.2

Integrated ADCs for System Monitoring (Charger Current, Voltage, and Temperature)
JEITA Thermal Comparator Accuracy +1% VTS

Low Battery Protection from 2.3V to 3.8V for Boost Operation

Initial VOREG Set for Relieve Battery Protection

External OVP MOSFET Driving for Higher Surge Application, Up to AMR 28V

« USB_PD

PD-Compatible Dual-Role

Attach/Detach Detection as Host, Device or Dual-Role Port

Current Capability Definition and Detection

Cable Recognition

Alternate Mode Supported

Supports VCONN with Programmable Over-Current Protection (OCP)
Dead Battery Support

Ultra-Low Power Mode for Attach Detection (<10mA)

BIST Mode Supported

USB PD3.0

e Backlight WLED Driver

Drives up to 4 Strings of 8 series WLEDs
External PWM Pin and 12C-Controlled with Programmable 11 bits of Linear and Exponential Brightness
I12C-Programmable Over-Voltage Protection (OVP) Threshold

Supports Torch Mode and Strobe Mode for Front Cameras
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Auto Switch Frequency Mode (500kHz, 1MHz)

Four Over-Voltage Protection Thresholds (17V, 21V, 25V, and 29V)

Four Over-Current Protection Thresholds (900mA, 1200mA, 1500mA, and 1800mA)
Front-Facing Flash with 300% Brightness for Selfshot

¢ Flash LED Driver

Synchronous Boost Dual Flash LED Driver with Dual Independently-Programmable LED Current Sources

Torch Mode Current : from 25mA to 400mA in 12.5mA Steps per Channel

I2C-Programmable Flash Safety Timer, from 64ms to 2432ms with 32ms/Step

Flash LED1/LED2 Short-Circuit Protection, and Output Short-Circuit Protection

TXMask Protection with dedicated FL_TXMASK Pin

Shared Charger/OTG as Power Stage

Independent Torch Bypass MOSFET from VSYS

Strobe Mode Current : 50mA to 1.5A in 12.5mA Steps or 25mA to 750mA in 6.25mA Steps per Channel, and Up to
2.5A in Total

* Display Bias Driver

I12C-Programmable Output Voltages

Flexible Output Voltages (VDB_BST, VDB_PQOS, VDB_NEG) Setting

Boost Converter Output Voltage (VDB_BST) Range : 4V to 6.2V, 50mV/Step

Positive Voltage Output (VDB_PQOS) Range : 4V to 6V, 50mV/Step

Negative Voltage Output (VDB_NEG) Range : -4V to -6V, 50mV/Step

Selectable Output Mode (Fast Discharge or Float) when Positive/Negative Voltage Output Disabled
External Independent Positive/Negative Enable Control

True Load Disconnect, Over-Current Protection, and Positive/Negative Short-Circuit Protection Function
Output Current : 80mA

Power-Saving by Periodic Mode

* LDO

Output Voltage Range : 1.6V to 4V, 200mV/Step
Output Current : 400mA
High PSRR and Low Dropout LDO

e RGB LED Driver

4-Channel LED Driver

Sink Current for 3 RGB LEDs : 24mA/Channel in 4mA Steps
PWM Dimming Frequency Range : 0.1Hz to 1kHz
RGB_ISINK4 for CHG_VIN Power Good Indicator

Support Register Mode, PWM Mode, and Breath Mode

e Cellular Telephones

e Personal Information Appliances
* Tablet PCs

e Portable Instruments
¢ Industrial HMI, desktop POS, KIOSK, digital signage
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The MT6370 is a highly-integrated smart power management IC, which includes a single cell Li-lon/Li-Polymer switching
battery charger, a USB Type-C & Power Delivery (PD) controller, dual Flash LED current sources, a RGB LED driver, a
backlight WLED driver, a display bias driver and a general LDO for portable devices.

The switching charger integrates a synchronous PWM controller, power MOSFETs, input current sensing and input current
regulation, high-accuracy voltage regulation, and charge termination circuitry. Besides, the charge current is regulated

through the integrated sensing resistors. It also features USB On-The-Go (OTG) support.

The USB Type-C & PD controller complies with the latest USB Type-C and PD standards. It integrates a complete Type-C
transceiver including the Type-C termination resistors, Rp and Rd, and enables the USB Type-C detection including attach
and orientation. It also integrates the physical layer of the USB BMC power delivery protocol, allowing power transfers and

role swaps. The BMC PD function provides full support for alternate modes on the USB Type-C standard.

Dual independent current sources supply for each flash LED. The power for the current sources in strobe mode are from
the CHG_VMID pin, which is supplied from the charger in reverse boost mode, the same operation as OTG mode of the
charger. The high-side current sources, allowing for grounded-cathode connection for LEDs, provide strobe mode current
levels from 25mA to 1.5A in a 12.5 mA step or from 25mA to 750mA in a 6.25mA step and torch mode current levels from

25mA to 400mA in a 12.5mA step. The two channels can support totally up to 2.5A.

The backlight WLED driver supports up to a 29V output voltage for 4 channels of 8 series WLEDs. Each channel supports up
to 30mA of current capability with 2048 current steps in exponential or linear mapping curves. The backlight brightness is
controlled by the I2C interface and an external PWM control. The PWM frequency range is from 50Hz to 50kHz. The
MT6370 can also support torch/strobe backlight modes with regulated constant current for front camera screen flash

applications.

The display bias driver (DB) is implemented with a single-inductor boost and an inverting charge pump to achieve a smaller
PCB area, compared with a dual-inductor boost converter. The display bias driver is used to provide a negative voltage
output (VDB_NEG) through the DB_NEGVOUT pin and a positive voltage output (VDB_POS) through the DB_POSVOUT pin.
The negative voltage output comes from the boost converter output voltage (VDB_BST) at the DB_BSTVOUT pin, and the
positive voltage output is from the DB_POSVOUT voltage passing through an LDO to reduce power noise. The VDB_POS
and VDB_NEG voltage ranges can be programmed from 4V to 6V and from -4V to -6V with a resolution of 50mV,
respectively. These two output rails, usually connected to a Source Driver IC, can support up to 50mA output current

capability to drive up to 10" TFT-LCD panels.

The LDO can be used to supply power to an Eccentric Rotating Mass (ERM) Motor in mobile phones and other hand-held

devices. The output voltage is programmable in the range of 1.6V to 4V via the I°C interface.
The RGB LED driver is a 4-Channel smart LED string controller to drive 3 channels of LEDs with a sink current of up to 24mA
and a CHG_VIN power good indicator with a sink current of up to 6mA. All channels can be set independently via the I12C

interface, and are provided with three operation modes: Register Mode, PWM Mode and Breath Mode.

The MT6370 is available in a WL-CSP-93B 4.22x4.32 (BSC) package.
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P : WL-CSP-93B 4.22x4.32 (BSC)

IiPackage Type

MT6370

Figure 1-1. Ordering information
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Table 1-1. MT6370 pin descriptions

Pin No. Pin Name Pin Description
Al, A2, A3 CHG_VIN Charger power input.
A4 D- USB D- port.
A5 D+ USB D+ port.
A6 FL_LEDCS2 High-side current source output 2 for flash LED2.
A7 FL_LEDCS1 High-side current source output 1 for flash LED1.
A8 PD VBUS VBUS input for attach and detach detection when the device operates as an UFP
- port.
Type-C connector Configuration Channel (CC) 2, used to detect a cable plug
A9 PD_CC2 . . .
- event and determine the cable orientation.
Backlight boost converter switch node. Connect a 10uH inductor between
A10 BL_VLX BL_VLX and VSYS.
B1, B2, B3 CHG VMID Corme'ction point between the reverse-blocking MOSFET and the high-side
- switching MOSFET.
B4, BS, B6 EL VMID Flash !.ED driver power input for strobe mode. Connect a 4.7uF ceramic
- capacitor between FL_VMID and ground.
B8 PD_IRQB Inte_rrupt output, active-low open-drain, to request the processor to check the
registers.
B9 PD_VCONN5V Regulated input voltage to power PD_CC pins as VCONN.
B10 BL_PGND Backlight ground. Tie BL_PGND and ground on the PCB.
C1,C2,C3 CHG_VLX Charger switch node for output inductor connection.
c4 NC No internal connection.
Ccé6 FL_VINTORCH Flash LED driver power input for torch mode.
Input current limit setting pin. A resistor is connected from CHG_ILIM pin to
C8 CHG_ILIM ground to set the maximum input current limit. The actual input current limit is
the lower value set through the CHG_ILIM pin and IAICR register bits.
9 PD CCl Type-C connector Fonfiguration Channgl (CC) 1, used to detect a cable plug
- event and determine the cable orientation.
Backlight analog power supply. Connect a 1uF ceramic capacitor between
c10 BL_VDDA BL_ VDDA and ground.
D1, D2, D3 CHG_PGND Charger ground. Tie CHG_PGND and ground on the PCB.
Charger bootstrap voltage to supply the high-side MOSFET gate driver. Connect
D4 CHG_BOOT a capgacitor betwgen CH%;}_BOO'IPznyd CHG_gVLX. °
D5 VBATS Battery voltage-sense input.
D6 FL_STROBE Flash LED Strobe mode enable input.
D7 FL_TORCH Flash LED Torch mode enable input.
D8 CHG_OTG OTG boost mode enable control, active-high. Act with OTG_Pin_EN (0x11[1]).
D9 BL_VOUT Backlight output voltage.
D10 BL_LED1 Backlight current regulator output 1.
EL FL, F2 VSYS System connection nocl:le. Inter.nal BATFET is connected between VSYS and VBAT.
Connect a 22uF ceramic capacitor between VSYS and ground.
E2 VBUS VBUS input voltage for over-voltage protection detection.
Regulated output voltage to supply for the PWM low-side gate driver and the
bootstrap capacitor. Connect a 1uF ceramic capacitor CHG_VDDP to ground.
1. If VBUS is plugged in, CHG_VDDP will be powered by VBUS and
regulated to 4.9V.
E3 CHG_VDDP 2. If VBUS is unplugged, the charger will operate in sleep mode and the

CHG_VDDP voltage will be OV.
* For 2. : Since the CHG_VDDP voltage is also used to power the TS resistor,
when the charger is in sleep mode, the CHG_VDDP will be woken up (be
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Pin No. Pin Name Pin Description
reactivated) if VBAT is greater than forward voltage (VF) of the internal high-side
(HS) MOS diode by VSLEEP_EXIT with all function of the internal ADC being
activated. The CHG_VDDP wake-up time is 500ms.
E4 OVP_CTRL Input over-voltage protection (IN_OVP) control input.
E;’ég’ éé’l 257’,Fgé AGND Analog ground. Tie AGND and ground on the PCB.
Internal BATFET enable control input. In shipping mode, CHG_QONB is pulled
E8 CHG_QONB . . P
Low for the duration of tSHIPMODE_CHG (typical 0.9s) to exit shipping mode.
E9 CHG_ENB Charger enable input, active-low.
E10 BL_LED2 Backlight current regulator output 2.
Battery over-voltage protection (BAT OVP) indication, open—drain and active-low
F3 CHG_VBATOVPB output: Low if BAT OVP occurs, and High, otherwise.
F4 NC No internal connection.
Open-drain output. When the device starts to detect input power source,
CHG_DSEL drives Low to indicate that detection is in progress and the device
Fs CHG DSEL needs to take control of the D+ and D- signals. When detection is completed,
- CHG_DSEL holds Low if DCP (Dedicated Charging Port) or HVDCP adapter is
detected. CHG_DSEL returns to High if SDP (Standard Downstream Port) or CDP
(Charging Downstream Port) is detected.
F10 BL_LED3 Backlight current regulator output 3.
Charge current output node for battery connection. The internal BATFET is
G1, G2, H1,H2 |VBAT connected between VSYS and VBAT. Connect a 10uF ceramic capacitor between
VBAT and ground.
Charge status indication, open-drain output that indicates charge is in progress
Ga CHG STAT when held low and charge is finished when held High. If any fault occurs,
- CHG_STAT will blink at the frequency of 1Hz. Connect a 2.2k to 10kQ pull-up
resistor.
Configurable power amplifier synchronization input or configurable active-high
G8 FL_TXMASK torch mode enable. Connect an internal pull-down resistor of 300kQ between
FL_TXMASK and ground.
G10 BL_LED4 Backlight current regulator output 4.
H4 RGB_ISINK4 RGB LED current sink output 4.
H5 RGB_ISINK1 RGB LED current sink output 1.
H6 DB_ENN Enable control input for DB_NEGVOUT.
H7 DB_ENP Enable control input for DB_POSVOUT.
H8 MRSTB Manual reset input for hardware reset.
H9 BL_ PWM Backlight PWM dimming control input.
H10 BL_EN Backlight enable control input.
1 LDO VOUT LDO output. Connect a 2.2uF ceramic capacitor between LDO_VOUT and
- ground.
P LDO VIN LDO power input. Connect a 2.2puF ceramic capacitor between LDO_VIN and
- ground.
Battery temperature-sense input, connected to a resistor divider for
13 TS temperature programming. If there is no need for the battery temperature-
sense function, a 50kQ resistor is connected to CHG_VDDP and another 50kQ
resistor to ground.
J4 RGB_ISINK3 RGB LED current sink output 3.
J5 RGB_ISINK2 RGB LED current sink output 2.
16 IRQB Interrupt output, active-low open-drain, to request the processor to read the

registers.
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Pin No. Pin Name Pin Description

18 scL 12C interface serial clock input. Open-drain. An external pull-up resistor is
required.

19 SDA 12C interface serial data input/output. Open-drain. An external pull-up resistor is
required.
Regulated power input for an internal analog base. Connect a 1uF ceramic

J10 VDDA .
capacitor between VDDA and ground.
Display bias negative voltage output from the inverting charge pump. Connect a

K1 DB_NEGVOUT 10uF ceramic capacitor between DB_NEGVOUT and ground.
Inverting charge pump connection point for negative terminal of the flying

K2 DB_NEGCF2 capacitor. Connect a 10uF ceramic capacitor between DB_NEGCF2 and
DB_NEGCF1.

K3 DB NEGPGND Display bias negative-voltage power ground. Tie DB_NEGPGND and ground on

- the PCB.

Inverting charge pump connection point for positive terminal of the flying

K4 DB_NEGCF1 capacitor. Connect a 10uF ceramic capacitor between DB_NEGCF2 and
DB_NEGCF1.
Display bias positive voltage output from the LDO. Connect a 10uF ceramic

KS DB_POSVOUT capacitor between DB_POSVOUT and ground.
Display bias boost converter output. Connect a 10uF ceramic capacitor between

K6 DB_BSTVOUT DB_BSTVOUT and ground.
Display bias boost converter switch node. Connect a 2.2uH inductor between

K7 DB_POSVLX DB_POSVLX and VSYS.

K8 DB POSPGND Display bias positive-voltage power ground. Tie DB_POSPGND and ground on

- the PCB.

K9 VDDM Regulated voltage output. Connect a 1uF ceramic capacitor between VDDM and
PGND. It also provides power to all VDDA-powered circuits.

K10 DB_ VDDA Display bias analog power supply. Connect a 1uF ceramic capacitor between

DB_VDDA and ground.
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(1)

(2)

(3) Note 3 Devices are ESD sensitive. Handling precaution recommended.

BL_VLX, BL_VOUT and (BL_LED1 to BL_LED4)

VBUS, PD_VBUS

-0.3V to 30V
-0.3V to 28V
-0.3V to 24V

OVP_CTRL, PD_CC1, PD_CC2

-0.3V to 22V

CHG_VIN, CHG_VMID, CHG_BOOT, FL_VMID

D+, D-, CHG_LX

LX (Peak < 100ns duration)

DB_POSVOUT, DB_BSTVOUT, DB_POSVLX
Negative Charge Pump Switching Voltage (DB_NEGCF2)

Negative Charge Pump Voltage (DB_NEGVOUT)
Other Pins

Power Dissipation, PD @ Ta = 25°C

WL-CSP-93B 4.22x4.32 (BSC)

Package Thermal Resistance @

WL-CSP-93B 4.22x4.32 (BSC), 6ia

Lead Temperature (Soldering, 10 sec.)

Junction Temperature

Storage Temperature Range
ESD Susceptibility ¢!
HBM (Human Body Model)

-0.3Vto 16V
-2V

-0.3Vto 7V
0.3Vto -6.5V
0.3Vto-6.5V
-0.3Vto 6V

4.38W

22.8°C/W
260°C

150°C

-65°C to 150°C

2kV

Note 1 Stresses beyond those listed “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 in the operational

sections of the specifications is not implied. Exposure to absolute maximum rating conditions may affect device reliability.

Note 2 )4 is measured under natural convection (still air) at Ta = 25° C with the component mounted on a high effective-thermal-

conductivity four-layer test board on a JEDEC 51-7 thermal measurement standard.

(Note)

Note. The device is not guaranteed to function outside its operating conditions.

VBUS Supply Input Voltage

4V to 14V

VBAT Supply Input Voltage

2.7V to 5.5V

Junction Temperature Range

-40°Cto 125°C

Ambient Temperature Range

-40°C to 85°C
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Verg_vin = 5V, Vear = 4.2V, L2 = 1uH, C2 = 2.2uF, C19 = 10uF, Ta = 25°C, unless otherwise specified

Table 2-1. Electrical specifications

Parameter Symbol Test Conditions | Min | Typ | Max | Unit
Quiescent Current
On VBAT pi ith all ch Is shut
Shutdown Current IsHoN " pin, With afl channels shu - 60 85 HA
down, Vear = 4V
Shipping-Mode Current | lgar_sHip VBAT only, in shipping mode -- 31 46 MA
VcHe_vix is non-switching, Veus = 5V, Vear
= Vev_cHe, ICHG =0, Flash LED, LDO,
Veus Supply Current Ivaus Backlight and RGB devices disabled, PD -- 8.55 11.12 | mA
Cable attached (Full functions are not in
the communication situation)
VcHe_vix is non-switching, Veus = 5V, Vear
Vsus Supply Current | = Vev_cHe, Icve =0, Flash LED, LDO,
with PD VeUs- Backlight and RGB drivers disabled, PD - 1255 | 1631| mA
Communication POTXON Cable attached (Full functions are in the
communication situation)
Vene_vix is in high-impedance mode,
xﬁi; Scth;ﬁlyeS?;r:?; | Vaus = 5V, Vear = Vev_chs Flash LED, LDO, _ 810 1053 A
& VBUSHz Backlight and RGB devices disabled, PD W
Mode .
in ultra-low power mode
Vsus = 0V, Vear = 3.8V, charger, Flash
LED, Backlight and RGB devices
BAT Supply Current |BAT LDO_ON disabled, LDO enabled with load = 0, PD - 200 300 MHA
in ultra-low power mode
Vaus = 0OV, Vear = 3.8V, charger, Flash
LED, Backlight and RGB devices
BAT Supply Current IsaT_DB_ON disabled, display bias driver enabled -- 1750 2100 HA
with load =0, PD in ultra-low power
mode
Over-Temperature T Thermal shutdown threshold B 160 B °c
Protection Threshold ore temperature
Over-Temperature Thermal shutdown hysteresis R
. . Totp_Hys - 20 - C
Protection Hysteresis temperature
Control 1I/O Pin & VDDA
Logic-Low Threshold
Voltage for All Open- Vou Ios = 10mA -- -- 04 \"
Drain Outputs
Logic-High Threshold L
Voltage for All Inputs ViH Logic high threshold 1.2 Vv
Logic-Low Threshold .
Voltage for Al Inputs Vi Logic low threshold -- -- 0.4 \Y
VDDA Under-Voltage .
Protection Threshold Vvbpa_uvio Vooa falling 2.3 2.4 2.5 \Y
VDDA Under-Voltage Vvopa_uvio_ -
Protection Hysteresis | uvs Voo rising - 0-1 - v
VDDA Over-Voltage -
Protection Threshold Vvobpa_ove Vboa rising 5.7 5.95 6.2 \"
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Parameter Symbol Test Conditions Min Typ Max | Unit
VDDA Over-Voltage .
Protection Hysteresis VvbDA_ovp_HYs Vooa falling -- 0.2 - \%
Pull-Down Resistance
on MRSTB Ri_mrst8 - 300 - kQ
OVP Controller
VBUS POR Threshold .
for CHG_VIN Only Vpor_ovp Vsus rising 2.5 2.7 2.9 \Y
VBUS POR Hysteresis .
Only for CHG_VIN VPoR_oVP_HYs Vaus falling -- 100 - mV
POR Deglitch Time Only B
for CHG_VIN to_ror_ove Veus = 5V to 12V 22.4 32 41.6 ms
Over-Voltage ..
Protection Threshold Vove Vgus rising 15.5 16.5 17.5 \"
Over-Voltage .
Protection Hysteresis Vovp_nvs Vaus falling -- 200 - mV
OVP Propagation Delay ; Vsus from 12V to 20V, (6V/us), Qg of B 0.18 0.95 .
for MOS Turned Off Fo-OVP MOS at Ves = 4.5V < 20nC ' ' "
OVP Recovery Delay tro_ove Vsus from 20V to 12V 5.6 8 10.4 ms
Charger
Sleep-Mode Entry Vsieep_ .
Threshold, VBUS-VBAT | exten cve Vaus falling, 2.5V < Vear < Vores_cHe 0 0.04 0.1 \
Sleep-Mode Exit Vsieep_ExiT_ .
Threshold, VBUS-VBAT | v Vgus rising, 2.5V < Vear < VoreG_cHG 0.04 0.1 0.2 Vv
- i t
Slee|? Moclzle Exit D-SLEEP- Exit sleep-mode -- 120 -- ms
Deglitch Time EXIT_CHG
CHG_VIN Bad Adapter
Threshold VBAD_ADP_CHG - 3.8 - Vv
CHG_VIN Bad Adapter | Vsap_aop_ _ 150 _ mv
Hysteresis HYS_CHG
C'HG_VIN Bad Adapter | Isap_app_ _ 50 __ mA
Sink Current SINK_CHG
CHG_VIN Bad Adapter | tsap_app_
. . - 30 -- ms
Detection Time DET_CHG
Input Current Limit Kiun_cHe Ierut_currer.\t regulation 508mA by ILIM 320 355 390 AQ
Factor pin with resistance = 6980
CHG_VIN Minimum
:eF)gl:Jtla\{c?cl)t:%ll\e/IIVR) VMmIvR_cHG I2C programmable range in 0.1V steps 3.9 -- 134 \"
Threshold
CHG_VIN Minimum
Input Voltage VMIVR_Acc_cHG Vmivr = 4.4V or 9V -2 - 2 %
Regulation Accuracy
laicR_100mA laick = 100mMA, Vchg vin =5V,
AICR 100mA Mod - - ’ - ! 86 93 100 A
AN e VBAT = 3.8V m
laicr_sooma laick = 500mA, Vche_vin = 5Y,
AICR 500mA Mod - - - 440 470 500 A
MANOEE e VBAT = 3.8V m
AICR 1000mA Mode laicr_1000mA_ laick = 1000mMA, Vche_vin =5V, 880 940 1000 mA
CHG VBAT = 3.8V
| | =1500mA, V. =5V,
AICR 1500mA Mode | 0= >%™A Ak MA, Ve vin = >, 1300 1400 | 1500 | mA
CHG Vear = 3.8V
CHG_VIN UVLO Vuvio_cHe VcHG_viN rising 3.05 33 3.55 Vv
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Parameter Symbol Test Conditions Min Typ Max | Unit
CHG_VIN UVLO
. VUuvLo_HYS_CHG Vene_vin falling -- 150 -- mV
Hysteresis
CHG_VIN Over-Voltage | Vche_vin_ove_ .
Protection Threshold | ci VcHe_vin rising 13.5 14.5 15.5 \Y
CHG_VI'N Over-Volt??\ge VCHG_VIN_OVP_HYS_C Venewin falling _ 250 B mv
Protection Hysteresis | He
VBAT Over-Voltage Vear rising, as percentage of Vores_cHg, o
Protection Threshold Vear_ove_cua as Vear_ove/Vorec_cHe 106 108 110 %
VBAT Over-Voltage Vear_ovp_ . o
Protection Hysteresis HYS_CHG Veur falling, as (Vaar_ove_s)/Vorea_chs 4 %
Thermal Regulation ¢ Charge current starts decreasing B 120 _ °c
Threshold THREGCHE (default)
VSYS Over-Voltage ..
Protection Threshold Vsys_ovp_cHe Vsys rising 4.9 5.25 5.5 \"
VSYS Under-Volt
r.] ervoltage Vsys_uvp_cHG Vsys falling 2.2 24 2.6 v
Protection
End of Charge
Batt R lati
attery Regulation VOREG_CHG I>C programmable in 10mV steps 3.9 - 4.71 v
Voltage Range
Battery Regulation V. Voree_cHe = 4.2V, 4.35V, 4.36V, 4.37V or 05 _ 05 %
Voltage Accuracy OREGACC.HE | \/oges_cho = 4.38V (Tc = 0°C to 70°C) @ : : 6
Re-charge Mode I2C programmable, Vear falling, the
\Y 50 100 150 \Y
Threshold Rech.cre difference below Vores_cHa m
Re-ch Deglitch
_e charge Deglitc tb_RECH_CHG Vear falling -- 120 -- ms
Time
End-of-charge Current | leoc_cHe I2C programmable in 50maA steps 100 -- 850 mA
Default End-of-charge leoc oer cHo Default. a 250 - mA
Current
End-of-charge Current leoc acc leoc_cris = 100 to 850mA -20 - 20 %
Accuracy
End-of-charge Deglitch I2C default, IcHs < leoc_cHs, Vaar >
. to_eoc_cHe - 2 - ms
Time VRECH_CHG
I2C programmable in 0.1A steps,
Charge Current | 0.5 -- 5 A
getu cHe 0x17 bit[7:2]
ICHG Current Vear = 3.8V, lcie = 500mA, (Tc =-30°C't
! IcHG_Acc1_cHG B/:T »icne mA, (Te ° -20 -- 20 %
Accuracy 1 65°C)
ICHG Current | Vear = 3.8V, 500mA < Icig < 1000mA, (Tc 10 10 %
Accuracy 2 creAcezcre =-30°C to 65°C) ?
ICHG Current | Vear = 3.8V, lcig > 1000mA, (Tc =-30°C 7 _ 7 %
Accuracy 3 CHEACES cre to 65°C) ?
Pre-Charge Mode ) : L
Threshold VPRECHG_CHG I“C programmable in 0.1V steps, rising 2.0 -- 35 Vv
- Vi
Pre Charge Mode PRECHG Pre-charge hysteresis, falling -- 0.2 -- Vv
Hysteresis HYS_CHG
Pre-Ch Threshold |V
re-Charge Thresho PRECHG_ Vear < Vrec ci 5 _ 5 %
Accuracy ACC_CHG
Pre-Charge Current IPRECHG_CHG I2C programmable (default) - 150 - mA
- |
Pre-Charge Current PRECHG_ 20 _ 20 %
Accuracy ACC_CHG
VSYS Regulation Vsys_MIN_cHG I2C programmable in 0.1V steps 3.3 - 4 \%
Voltage
14
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Parameter Symbol Test Conditions Min Typ Max | Unit
VSYS Regulation Vsys_miN_ 3 _ 3 %
Voltage Accuracy ACC_CHG ?
UUG On-Resistance Ron_uue_cHa From VBUS to CHG_VMID - 14 30 mQ
UG On-Resistance Ron_ue_cHe From CHG_VMID to CHG_VLX - 28 40 mQ
LG On-Resistance Ron_t6_cHe From CHG_VLX to PGND - 28 40 mQ
PPMOS On-Resistance | Ron_rpmos_cHG From VSYS to VBAT - 13 30 mQ
Switching Frequency fosci_cha I2C programmable to 1.5 MHz -- 1.5 -- MHz
Switching Frequenc
Accuracyg q ¥ fosc_acc_cre -10 -- 10 %
Maximum Duty Cycle | Dmax_cHe -- 97 -- %
Minimum Duty Cycle Dmin_cHe 0 -- -- %
VDDP Regulation Vvbpp_cHe Veus = 5V 4.5 4.9 5.3 \"
REGOx1D[2] = 1'b0 4 6 8
Buck OCP Current | A
pucocr.ane REGOX1D[2] = 1 ‘b1 5.6 8 10.4
Sink Current for Batter
Detection Y IBAT sINK_cHG - 300 - MHA
Int | QONB Pull-U
;eseiZ::n((:)é ui=ep Roons_cHe 90 125 160 kQ
ONB Exit Shippin CHG_QONB Low for BATFET on-time to
Q Xt . IPping tsHIPMODE_cHG . _Q . W ! 0.81 0.9 0.99 s
Mode Duration exit shipping mode
ONB System Reset CHG_QONB low time to enable full
Q . y taons_RsT_cHG - Wi ! 12 15 18 s
Duration system reset
BATFET off-time during full system
BATFET Reset Time | teateer_sst cHo 'me during full sy 0.54 0.6 066 | s
reset
Shipping Mode Ent
DeI:Iilcnr?Tin:ee nery to_sHIP_ENTER Enter shipping mode delay -- 9 -- s
AICL VaicL_cHe Vgus rising, I2C programmable -- 4.6 -- \"
AICL Hysteresis VaicL_Hys_cHG - 50 - mV
OTG Output Regulation | Vestcv_cHe I2C programmable default -- 5.05 -- Vv
OTG Output Accuracy | Vestcv_acc_cHe Ivsus = no load, VOBST = 5.05V -3 -- 3 %
OTG Over-Load
Protec‘t'iirn ?r?reshol g |Testosacne REGOx1A[2:0] = 3'b000 0.5 0.55 06 | A
OTG CHG_VMID Over- vV
Voltage Protection MIPOVP- VcHe_vmip rising 4.2 6 -- Vv
Threshold oTe.cHe
OTG CHG_VMID Over- vV
Voltage Protection MIDOVP_OTG-. -- 200 -- mV
Hysteresis HYs_CHe
OTG VBAT Under-
. Vear_uve_ 2 :
Voltage Protection I°C default, VBAT falling -- 2.8 3.08 Vv
Threshold oTe.cHe
OTG VBAT Under- v
Voltage Protection BAT_UVP_OTG_HYs.C Rising - 400 - mV
Hysteresis He
S;iei:iirr;cfruhr::;ffol d lote_ocp_cHe Default = 6.05A 5.2 6.05 6.9 A
Batt Te t
HZTeTrﬁrei?QZra T | Wrs o cne Vis falling, the ratio of CHG_VDDP 33.5 34.5 355 | %VTS
Battery Temperature . .
WARM Threshold VVTS_WARM_CHG Vs falling, the ratio of CHG_VDDP 44 45 46 | %VTS
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Parameter Symbol Test Conditions Min Typ Max | Unit
Battery Temperature . . o
COOL Threshold VvTs_cooL_cHG Vs rising, the ratio of CHG_VDDP 67.5 68.5 69.5 | %VTS
Battery Temperature |, Vs rising, the ratio of CHG_VDDP 72.5 73.5 745 | %VTS
COLD Threshold VTS_COLD_CHG TS g, _ . . . )
Batt Te t

attery 'empera ure VTs_HYs_cHG - 2 - %VTS
Hysteresis
VDP_SRC Voltage Vbp_src_cHG With IDAT_SRC =0 to 250pA 0.5 -- 0.7 Vv
VDAT_REF Voltage VDAT_REF_CHG 0.25 - 0.4 Vv
VLGC Voltage Viec_cHe 0.8 -- 2 Vv
IDM SINK Current IDM_SINK May be a resistance if desired 50 100 150 MHA
Data Contact Timeout | tocot Setting by register 0x22[5:4] -- 600 -- ms
Dedicated Charging
Port resistance across | Ro+p-bcp REGOx24[1] =1'b1 50 90 130 Q
D+/-
Pull-Down Resistance
on CHG_OTG Ri_cHe_ote -- 100 -- kQ
Pull-Down Resistance
on CHG_ENB RcHe_ens -- 100 -- kQ
ADC
ADC Conversion Time | tconv_apc One channel 35 -- 200 ms
Numbe_r of Bits for ADC Res_aoc B 10 B bits
Resolution
VBUS_DIV5 V/VBUS_DIV5_ADC_RAN 1 _ 22 v
Measurement Range GE
VBUS_DIV5 Resolution | Vveus_pivsapc_Res -- 25 -- mV
VBUS_DIV5 Accuracy | Vvsus_bivsapc_acc -3 -- 3 LSB
VBUS_DIV2 VvBUS_DIV2_ADC_RAN 1 _ 97 Vv
Measurement Range GE
VBUS_DIV2 Resolution | Vveus_piv2apc_Res -- 10 -- mV
VBUS_DIV2 Accuracy | Vvsus_biva2apc_acc -3 -- 3 LSB
Vi
VBAT Measurement BAT_ADC_ 0 _ 4.9 v
Range RANGE
VBAT Resolution VBAT_ADC_RES -- 5 -- mV
VBAT Accuracy VBaT_aDC_AcCC -2 -- 2 LSB
VSYS Measurement
! Vsys_abc_RANGE 0 - 4.9 Vv
Range
VSYS Resolution Vsvs_apC_RES -- 5 -- mV
VSYS Accuracy Vsvs_apc_acc -2 -- 2 LSB
CHG_VDDP VcHG_vDDP_ADC_RAN 0 _ 4.9 v
Measurement Range GE
CHG_VDDP Resolution | Vchs_vbpp_aApc_Res -- 5 -- mV
CHG_VDDP Accuracy | VcHe_vbpp_Abc_Acc -2 -- 2 LSB
R
TS_BAT Measurement ATETS_BAT 0 __ 100 %
Range RANGE
TS_BAT Resolution RATETS_BAT_RES -- 0.25 -- %
TS_BAT Accuracy Rarets_sat_acc -2 -- 2 LSB
IBUS Measurement liBus_apc_ 0 _ 5 A
Range RANGE
IBUS Resolution liBus_aDc_RES -- 50 -- mA
IBUS Accuracy lisus_apc_acc Isus > 2A, IAICR [5:0] setting = 400mA -3 -- 3 LSB
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Parameter Symbol Test Conditions Min Typ Max | Unit
Isus < 2A, IAICR [5:0] setting = 400mA -2 -- 2
Isus < 2A, IAICR [5:0] setting < 400mA -2 -- 2
|
IBAT Measurement IBAT_ADC_ 0 _ 5 A
Range RANGE
IBAT Resolution liBaT_ADC_RES -- 50 -- mA
IBAT Accuracy lisaT_aDC_aAcc -2 - 2 LSB
TEMP_JC Tremp_ic_abc_ 40 _ 120 oc
Measurement Range RANGE
TEMP_JC Resolution | | “""=C-40C- - 2 e
RES
T
TEMP_JC Accuracy TEMPICADC Temperature < 85°C 2 - 2 | LsB
ACC
Pump Express
PE+1 On Time (A) ton_a_pE Vear = 3.8V. Use PE+ adapter 430 500 570 ms
PE+1 On Time (B) ton_s_pE Vear = 3.8V. Use PE+ adapter 240 300 360 ms
PE+1 On Time (C) ton_c_re Vear = 3.8V. Use PE+ adapter 70 100 130 ms
PE+1 Off Time (D) torF_p_pE Vear = 3.8V. Use PE+ adapter 70 100 130 ms
PE+1 Off Time (1) torF_I_pE Vear = 3.8V. Use PE+ adapter 80 - 225 ms
PE+2 Off Time (D) torF_p_pE Vear = 3.8V. Use PE+ adapter 87 105 128 ms
PE+2 On Time (E) ton_E_pE Vear = 3.8V. Use PE+ adapter 147 190 248 ms
PE+2 On Time (F) ton_F_pe Vear = 3.8V. Use PE+ adapter 87 102.5 118 ms
PE+2 On Time (G) ton_c_pe Vear = 3.8V. Use PE+ adapter 22 50 68 ms
PE+2 Off Time (H) torr_H_pe Vear = 3.8V. Use PE+ adapter 22 50 68 ms
PE+2 Off Time (1) torr_I_pE Vear = 3.8V. Use PE+ adapter 135 155 175 ms
Flash LED Current Source
LED Current Accuracy | lLep1_acc_rt Flash LED current is set 25mA to 400mA -8 - 8 %
LED Current Accuracy | lep2_acc_rL Flash LED current set 0.4A to 1A -6 -- 6 %
FL_LEDCSx Leakage | VLEDVIN =5V, LEDCSX =0, _ 01 4 A
Current LEAKAL LEDCSX disabled ’ K
FL_LEDCSx Start U
—EEPRSXORAMED et LEDCSX = 0, LEDCSX enabled - 320 1000 | pA
Current
LEDCSX Short
Threshold Vst - 1 13 | v
LI.EDCSX Short Event to_sc_rL 1.8 2.5 3.3 ms
Timer -
Flash Time-Out trimeouT_FL FLEDx_STRB_TO =0100101 - 1248 - ms
Flash Timer Accuracy | ttmr_acc_fL Timer set by register -10 -- 10 %
current Source Vrest_rL lieo = 200mA, 0x7C[1:0] = 00 ~ 200 | 300 | mv
Regulation Voltage
C tS
urrent >ource Vrear_iL liep = 1500mA, 0x7C[1:0] = 01 - - 500 | mv
Regulation Voltage
Strobe/TXMask
Deglitch Time to_stRe_fL - 10 - Hs
Flash Ready Time trLSH_RDY_FL EN_LEDCS =1 to current reach 800mA -- 4.5 5 ms
target value
strobe FL-CHG_VIN 1\ 6vp FL 5.45 5.6 575 | v
OVvP
Strobe FL-CHQ_VIN VIN_OVP_ 0.5 03 035 v
OVP Hysteresis Hys_FL
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Parameter Symbol Test Conditions Min Typ Max | Unit
Vooa = 2.7V to 5.5V (for deglitch ti
Timer Accuracy to_Acc_rL ooA ° (for deglitch time, - 10 15 %
soft-start)
ngh Side Switch On- Ron_h it B 60 B mo
Resistance
Lovs{ Side Switch On- Ron Lt B 36 B mo
Resistance
Pull-Down Resistance
on FL_STROBE RL_FL_sTrOBE - 350 - kQ
Pull-Down Resistance
R -- 350 -- kQ
on BL_EN L_FL_TORCH
Pull-Down Resistance
on FL_TXMASK RL_rL_txmask -- 300 -- kQ
Backlight
Maximum Backlight . .
LED Current ILep_max_sL Maximum LED current (per string) -- 30 -- mA
2.7V £ Vsys £ 5V, 6mA < liep < 30mA, 3 _ 3 %
Backlight LED Current | Linear or Exponential Mode ?
LED_ACC_BL
Accuracy - 2.7V < Vsys <5V, 0.1mA < lLep < 6mA,
. . -10 -- 10 %
Linear or Exponential Mode
Backlight LED Current | 2.7V £ Vsys < 5V, 100pA < liep < 30mA, 3 0.2 3 %
Matching LED_MATCH_8t Linear or Exponential Mode ’ ?
Minimum Backlight LED| leo_min_ PWM or I2C current control linear mode
L) -- 14.6 -- UA
Current LINEAR_BL (per string)
Minimum Backlight LED| ILeo_min_exp_ PWM or I2C current control exponential
3) -- 60 -- pA
Current BL mode
. ILep_sTep_ .
LED Current Step size Exponential mode (Code to Code) -- 0.3 -- %
EXP_BL
. ILep_sTep_ .
LED Current Step size Linear mode (Code to Code) -- 14.6 -- MA
LINEAR_BL
Backlight Output Over-
Voltalge Pro:eEtL:on ' v 2.7V < VCHG_VIN < 5V, rising. 19.8 21 22| v
g ove-et BLED_OVP @ REGOxA1[6:5] = 2’b01 : '
Threshold
Regulated Current Sink
Headroom Voltage _
(Boost Feedback Viie_sL lLep =3 mA - 500 - mvV
Voltage)
N-MOSFET On-
. n Ron_n_sL Isw = 500mA - 0.2 -- Q
Resistance
o 2.7VESViNnS5V 450 500 550 kHz
Switching Frequency fsw_sL
2.7VLViNE5V 900 1000 1100 | kHz
N-MOSFET Current 2.7V<ViNS5V @ REGOxA1[2:1] :
| 960 1200 1440 A
Limit Tolerance LiM_NMOs_BL BL_OC = 2b01 m
Maxi Boost Dut
aximum Boost Duty Dwmax_ssT_BL 92 96 - %
Cycle
PWM | tF
NPUE FIEQUENCY | fom_at 2.7V < VN 5V 50 - 50000 | Hz
Range
Mini Pulse ON Sample rate = 24MHz 183.3 - -
Tirl:;mum uise ton_min_BL Sample rate = 4MHz 1100 -- -- ns
Sample rate = 1MHz 5500 - --
Minimum Pulse OFF Sample rate = 24MHz 183.3 - -
. torr_MmIN_BL ns
Time Sample rate = 4MHz 1100 -- --
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Parameter Symbol Test Conditions Min Typ Max | Unit
Sample rate = 1MHz 5500 -- --
Turn on Delay from
PWM =0 to PWM = t_sTART_UP_BL 24MHz sample rate, FPWM = 10kHz -- 6 9 ms
50% Duty Cycle
Sample rate = 24MHz 0.54 0.60 0.66
PWM Shutdown Period | tewm_stay_sL Sample rate = 4MHz 0.27 3 3.3 ms
Sample rate = 1IMHz 22.5 25 27.5
Pull-Down Resistance Ri_sLrwm Pull-down resistance on PWM -- 335 -- kQ
on PWM
Pull-Down Resistance
on BL_EN Ri_sLen -- 388 -- kQ
PWM Input Resolution | Respwm_sL 50Hz < FPWM < 11kHz -- -- 11 bits
Display Bias
Positive Volt
osttive Voltage Veosy_acc_oe REGOXB3[5:0] = 6’'b011100, lour=0mA | -1 - 1 %
Accuracy
Negative Voltage VNEGY_ACC_DB REGOXB4[5:0] = 6’b011100, lour=0mA | -1.5 - 15 | %
Accuracy
. REGOxB2[5:0] = 0’b100010,
POS Rippl Vi -- 20 -- \Y
Ppie RIPPLE_POS REGOXB3[5:0] = 0’b011110, lour = OmA m
. REGOxB2[5:0] = 0’'b100010,
NEG Ripple ViepLe e REGOXB4[5:0] = 0’'b011110, lour=0mA | 7> i
Display Bias LDO
'splay S Voror_ps Vbs_sst = Vbs_ros = 5.2V, lour = 80mA - 35 70 mV
Dropout Voltage
BST Switching fow,_o 0.9 1.0 11 | MHz
Frequency
Maximum Duty Cycle | Dmax_ps 90 91 -- %
BST N-MOSFETON- | g .o 0.05 0.3 06 | 0
Resistance
BST. P-MOSFET On- Ron_p_ps REGOXB2[5:0] = 6'b100010 0.05 0.5 1 Q
Resistance
Charge Pump B _
Equivalent Resistance Rea_cp_os Vbs_sstvout = 5.2V, Inec = 50mA - 2.4 - Q
POS Discharge Resistor | Roischp_ps REGOxB1[5] = 1'b1 -- 70 -- Q
NEG Discharge Resistor | Roiscin_ps REGOxB1[2] = 1'b1 -- 20 -- Q
BST Current Limit Isstocp_ps REGOxB2[5:0] = 6'b100010 0.88 1.1 1.32 A
POS Short-Circuit v B 0.8x B v
Protection Voltage ScPP.08 DB_VPOS
NEG Short-Circuit v B 0.25-0.8x B v
Protection Voltage SCPNDB DB_VNEG
Pull-Down Resistance
on DB_ENN Ri_ps_enn -- 386 -- kQ
Pull-Down Resistance
on DB_ENP Ri_ps_enp -- 386 -- kQ
USB_PD
Bit Rate faitrate_PD 270 300 330 | Kbps
Maximum difference
between the bit rate
during the part of the
§ P PsitRate_PD - - 0.25 %

packet following the
Preamble and the
reference bit-rate.
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Parameter Symbol Test Conditions Min Typ Max | Unit
Time from the end of
last bit of a frame until ¢ 25 B B
the start of the first bit | " omeeP-P us
of the next Preamble.
Time before the start of
the first bit of the
Preamble when the tstartdrive_pD -1 -- 1 us
transmitter shall start
driving the line
Time to cease driving
the line after the end | tendbrivesmc_
. -- -- 23 us
of the last bit of the PD
frame.
Fall Time tral_rp 300 -- -- ns
Time to cease driving
the line after the final | tHoldLowBmc_pPD 1 -- - us
high-to-low transition
Rise Time trise_pD 300 - - ns
Voltage Swing Vswing_pD 1.05 1.125 1.2 Vv
Transmitter Output Zorver b 33 B 75 0
Impedance
;I(:.‘T:Crllrl]ngd:x-f::jﬁe tTransitionWindow_PD 12 _ 20 s
Receiver Input Zomers PD 1 _ __ MO
Impedance
Operating Supply .
lop_pp Cable attached (Full function on) - 2.8 - mA
Current
Idle Mode Current (Act libLE_src1_pD Cable attached with Ra, Rd -- 300 -- MA
as a source)
Idle Mode Current (Act libLE_src2_pD Cable attached with either Ra or Rd -- 200 -- MA
as a source)
\dle MOde Current (Act libLE_SNK_PD Cable attached - 125 - A
as a sink)
Cable unattached, Veo_vconnsy = 5V - 20 -
Low-Power Mode how-power_po Cable unattached, Veo_vconnsy = OV - 10 - HA
Shipping-Mode Current | Iskip_pp -- 1 -- MA
VCQNN Switch On- Ron_vconn_pp - 0.7 1 Q
Resistance
OCP Range locp_pp 200 - 600 mA
Time for VCONN Switch to SOFT D B 12 B ms
to Turn-On State - '
DFP 80pA CC Current lcc_prpsou_pp 64 80 96 MHA
DFP 180uA CC Current | lcc_prpisou_pp 166 180 194 MHA
DFP 330uA CC Current | lcc_prp33ou_pp 304 330 356 MHA
UFP Pull-Down
Resistance through CC | Rd_pp 4.59 5.1 5.61 kQ
Pin
UFP Pull-Down
Threshold Voltage in VTH_pBL_PD Under lcrg = lcc_prpeou_po and lcc_prpisoy_pp| 0.2 -- 1.6 \Y
Dead Battery
20
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Parameter Symbol Test Conditions Min Typ Max | Unit
UFP Pull-Down
Threshold Voltage in VTH_DBH_PD Under IcH = lcc_prp3sou_pp 0.8 -- 2.45 \Y
Dead Battery
Valid VBUS Detection
Threshold VvaLib_vBUs_PD 3.5 - 4.0 Vv
VBUS M t
easuremen VvBUSMR_pD 4 - 20 \
Range
VBUS Measurement If Veus measurement range is from 4V to
Vveus_msL_pD - 0.5 - Vv
Step 10v
VBUS Measurement If Veus measurement range is from 10V
VvBus_msH_pD - 1 - Vv
Step to 20V
RGB LED Driver
Current Accuracy ILep_acc_raB ILep = 4mA to 24mA -4 - 4 %
Current Matching ILeD_mATCH_RGB Itep = 4mA to 24mA -3 -- 3 %
Dropout Voltage Vbrop_rGB ILep = 20mA -- 200 300 mV
LED Open-Circuit Any ISINK voltage lower than open LED
V 40 100 160 \Y
Protection Threshold TH-OPP_RGE protection threshold m
LED Short-Circuit v Any ISINK voltage higher than short LED | VSYS - VSYS - 0.5 VSYS - v
Protection Threshold TH-SCP_RGE protection threshold 0.88 ’ 0.12
LDO
Input Voltage Range Vin_Lpo 2.7 -- 5 Vv
Output Voltage Range | Vout oo 1.6 -- 4 Vv
Output Voltage Vin_too = (Vout_oo + Vbrop) to 5V, lout = 0
Accuracy AVour_too OmA to 400mA 3 N 3 %IV
Load Current lLoap_Lpo Vin_too = (Vout_oo + Vbrop) to 5V 0 -- 400 mA
L. Vin_too = (Vout_Loo + Voror) to 5V, Vour =
Output Current Limit lum_Loo 70% of Vour (Target) 600 mA
Dropout Voltage Vbrop_Lbo Vin_oo > 2V, lout = 0.3A -- -- 180 mV
. Vin_too = (Vout_too + Voror) to 5V, lout = o
Load Regulation Alioap_tpo 1mA to 400mA 0.2 0.06 0.2 |%/mA
. . Vin_too = (Vout_tbo + Voror) to 5V, lout = o
Line Regulation AVune_oo 1mA to 400mA 1 0.5 1 %/V
Power Supply Rejection Vin_oo = 3.6V, Vout_tbo = 2.8V, IOUT =
Ratio PSRRwo 20mA @ 1kHz, LDO_COUT = 2.2uF @ >0 dB
Inrush Current liNrRUSH_LDO lour = 0mA, LDO_COUT = 2.2uF @ -- -- 500 mA
I2C Enable to Vour_too = 90% of Vourt_Loo
Soft-Start Time tss_Loo (Target), LDO_COUT = 2.2uF @ Forced - - 300 us
turn-on BASE (REGOx10[1] = 1’b1) @
) . I2C Disable to Vour_too = 10% of Vour_too
Disch T t - - - - 500
Ischarge Time DISCHG_LDO (Target), LDO_COUT = 2.2uF @3) us
I2C Characteristics
LOW-Level Input Vi e B B 0.4 v
Voltage
HIGH-Level Input Vin % 12 B B v
Voltage
LOW-Level Output
evel Dutpu Vou_’c Open-drain - - 0.4 Vv
Voltage
Input C t Each 10
PnirF:u urrent tac Iin_i%c 0.1 x Voo < Vi < 0.9 x Vop(max) -10 - 10 MHA
SCL Clock F fseL 2 CB = 100pF - - 34 1 \H
ock Frequenc z
quency | Tsarictisw 100pF = CB = 400pF - - 17
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30 - - ns

Data Hold Time ton_i%c
70 - - ns

Data Set-Up Time tos_i%c
(1) Note 1 A 10kQ NTC thermistor with B = 3435K is suggested, and a SEMITEC 103KT1608T is in use.

(2) Note 2 Quiescent, or ground current, is the difference between input and output currents. It is defined by Iq = lIN - louT under no
load condition (louT = OmA). The total current drawn from the supply is the sum of the load current plus the ground pin current.

(3) Note 3 Guarantee by design.
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BLED Current Accuracy
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DB Power On with Delay Function
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DB Power Off with Delay Function RGB Power On by Register Mode

VBAT = 3.7V, enable discharge function
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i | ISINK2 Current Level = 16mA, 1ISINK3
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(200mA/Div) | (10mAJDiv) control = 0.5us, enable register mode
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n [ s
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Figure 3-1. Typical operating characteristics
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Figure 4-1. Package dimension
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Your access to and use of this document and the information contained herein (collectively this “Document”) is subject to your (including the corporation
or other legal entity you represent, collectively “You”) acceptance of the terms and conditions set forth below (“T&C”). By using, accessing or
downloading this Document, You are accepting the T&C and agree to be bound by the T&C. If You don’t agree to the T&C, You may not use this

Document and shall immediately destroy any copy thereof.

This Document contains information that is confidential and proprietary to MediaTek Inc. and/or its affiliates (collectively “MediaTek”) or its licensors
and is provided solely for Your internal use with MediaTek’s chipset(s) described in this Document and shall not be used for any other purposes (including
but not limited to identifying or providing evidence to support any potential patent infringement claim against MediaTek or any of MediaTek’s suppliers
and/or direct or indirect customers). Unauthorized use or disclosure of the information contained herein is prohibited. You agree to indemnify

MediaTek for any loss or damages suffered by MediaTek for Your unauthorized use or disclosure of this Document, in whole or in part.

MediaTek and its licensors retain titles and all ownership rights in and to this Document and no license (express or implied, by estoppels or otherwise) to
any intellectual propriety rights is granted hereunder. This Document is subject to change without further notification. MediaTek does not assume any
responsibility arising out of or in connection with any use of, or reliance on, this Document, and specifically disclaims any and all liability, including,

without limitation, consequential or incidental damages.

THIS DOCUMENT AND ANY OTHER MATERIALS OR TECHNICAL SUPPORT PROVIDED BY MEDIATEK IN CONNECTION WITH THIS DOCUMENT, IF ANY, ARE
PROVIDED “AS IS” WITHOUT WARRANTY OF ANY KIND, WHETHER EXPRESS, IMPLIED, STATUTORY, OR OTHERWISE. MEDIATEK SPECIFICALLY DISCLAIMS
ALL WARRANTIES OF MERCHANTABILITY, NON-INFRINGEMENT, FITNESS FOR A PARTICULAR PURPOSE, COMPLETENESS OR ACCURACY AND ALL
WARRANTIES ARISING OUT OF TRADE USAGE OR OUT OF A COURSE OF DEALING OR COURSE OF PERFORMANCE. MEDIATEK SHALL NOT BE RESPONSIBLE
FOR ANY MEDIATEK DELIVERABLES MADE TO MEET YOUR SPECIFICATIONS OR TO CONFORM TO A PARTICULAR STANDARD OR OPEN FORUM.

Without limiting the generality of the foregoing, MediaTek makes no warranty, representation or guarantee regarding the suitability of its products for
any particular purpose, nor does MediaTek assume any liability arising out of the application or use of any product, circuit or software. You agree that
You are solely responsible for the designing, validating and testing Your product incorporating MediaTek’s product and ensure such product meets

applicable standards and any safety, security or other requirements.

The above T&C and all acts in connection with the T&C or this Document shall be governed, construed and interpreted in accordance with the laws of

Taiwan, without giving effect to the principles of conflicts of law.
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