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Revision Date Author Description
0.1 2017-05-16 JW Lin First edition

0.2 2017-05-24 JW Lin Modified format.
0.3 Features P7, 8

- Removed Support Auto-Tracking Mode in FLED.
Ordering Information P12

Electrical Characteristics P24, 27

- Modified the minimum changing current to 0.5A from
0.1A.

- Corrected the IBUS Accuracy SPEC.

Typical Operating Characteristics P38

- Corrected the title of RGB in PWM mode.

Application Information P45, 47, 49, 62

2017-06-15 JW Lin - Corrected the title of charge curve in Figure 4-2.

- Modified the minimum changing current to 0.5A from
0.1A.

- Modified the minimum changing current to 0.5A from
0.1A ADC table.

Register Table and Descriptions P109, 115, 125, 126

- Modified the minimum changing current to 0.5A from
0.1A in register table.

- Removed tracking mode in register table.

Outline Dimensions P172

- Updated the MTK’s form.

0.4 Typical Application Circuit P18, 19

- Modified the D+/D- to connect AP.

- Added TVS for battery surge.

Absolute Maximum Ratings P20

- Updated more pins’ AMR.

Electrical Characteristics P22, 24, 29, 32

- Updated SPEC (shutdown current/CV accuracy).
2017-07-25 JW Lin - Updated SPEC condition (BL current matching).
Application Information P77

- Corrected the title of FLED Short Protection.
Functional Descriptions P103, 105

- BOM list added TVS for battery surge.

- Updated the reset method of protection in OTG OLP.
Register Table and Descriptions P122, 125

- Updated the FLED current level.
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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 :
+1% (0 to 85°C)

- Battery Temperature Sensing

- Synchronous 1.5Mz/0.75MHz Fixed-
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 I2C

- 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.o

Backlight WLED Driver

Drives up to 4 Strings of 8 series WLEDs
External PWM Pin and I2C-Controlled
with Programmable 11 bits of Linear and
Exponential Brightness
I2C-Programmable Over-Voltage
Protection (OVP) Threshold

Supports Torch Mode and Strobe Mode
for Front Cameras

Auto Switch Frequency Mode (500kHz,
1MHz)

Four Over-Voltage Protection
Thresholds (17V, 21V, 25V, and 29V)
Four Over-Current Protection
Thresholds (9goomA, 1200mA, 1500mA,
and 1800mA)

Front-Facing Flash with 300%
Brightness for Selfshot

Flash LED Driver

© 2017 MediaTek Inc.

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
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- Flash LED1/LED2 Short-Circuit 0.1Hz to 1kHz
Protection, and Output Short-Circuit - RGB_ISINK4 for CHG_VIN Power
Protection Good Indicator

- TXMask Protection with dedicated - Support Register Mode, PWM Mode,
FL_TXMASK Pin and Breath Mode

- 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

- I2C-Programmable Output Voltages

- Flexible Output Voltages (VDB_BST,
VDB_POS, VDB_NEG) Setting

- Boost Converter Output Voltage
(VDB_BST) Range : 4V to 6.15V,
so0mV/Step

- Positive Voltage Output (VDB_POS)
Range : 4V to 6V, 5o0mV/Step

- Negative Voltage Output (VDB_NEG)
Range : -4V to -6V, 5o0mV/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 : 50mA

- Power-Saving by Periodic Mode

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

* RGB LED Driver
- 4-Channel LED Driver
- Sink Current for 3 RGB LEDs :
24mA/Channel in 4mA Steps
- PWM Dimming Frequency Range :
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* Cellular Telephones
* Personal Information Appliances
» Tablet PCs
* Portable Instruments
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The MT6370 is a highly-integrated smart
power management IC, which includes a single
cell Li-Ton/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
MOSFETSs, 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.
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The backlight WLED driver supports up to a
29V output voltage for 4 channels of 8 series
WLEDs. Each channel supports up to 3o0mA 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 I2C 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
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current of up to 6mA. All channels can be set
independently via the I2C 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)
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1.5 Top Marking Definition
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$: Random code
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Figure 1-1. MT6370 WL-CSP-93B 4.22x4.32 (BSC) (top view)
Table 1-1. MT6370 pin descriptions
Pin No. Pin Name Pin Description

A1, A2, A3 CHG_VIN Charger power input.
A4 D- USB D- port.
As D+ USB D+ port.
A6 FL_LEDCS2 High-side current source output 2 for flash LED2.
A7y 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 event and determine the cable orientation.

A10 BL_VLX Backlight boost converter switch node. Connect a 10puH inductor between

A9 PD_CC2
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Pin No. Pin Name Pin Description
BL_VLX and VSYS.
Connection point between the reverse-blocking MOSFET and the high-
B1, B2, B3 CHG_VMID side switchilrl)g MOSFET. ¢ ¥
Flash LED driver power input for strobe mode. Connect a 4.7uF ceramic
B4, B5, B6 FL_VMID capacitor betweeonL_VM?D and ground. 7H
B8 PD_IRQB Interrupt output, active-low open-drain, to request the processor to check
the registers.
Bog PD_VCONN5V | Regulated input voltage to power PD_CC pins as VCONN.
B1io 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.
C6 FL_VINTORCH | Flash LED driver power input for torch mode.
Input current limit setting pin. A resistor is connected from CHG_ILIM
c8 CHG ILIM pin to grgur}d to set the maximum input current limit. The agtual input
- current limit is the lower value set through the CHG_ILIM pin and IAICR
register bits.
Co PD CCi Type-C connector Conﬁguration Chanpel (QC) 1, used to detect a cable
- plug event and determine the cable orientation.
Backlight analog power supply. Connect a 1uF ceramic capacitor between
cio BL_VDDA BL, VDDA and iff)und. Py i i
D1, D2, D3 CHG_PGND Charger ground. Tie CHG_PGND and ground on the PCB.
Dy CHG BOOT Charger bootstra_lp voltage to supply the high-side MOSFET gate driver.
— Connect a capacitor between CHG_BOOT and CHG_VLX.
D5 VBATS Battery voltage-sense input.
D6 FL_STROBE Flash LED Strobe mode enable input.
D7y FL_TORCH Flash LED Torch mode enable input.
D8 CHG_OTG OTG boost mode enable control, active-high. Act with OTG_Pin_EN
(ox11[1]).
Dg BL_VOUT Backlight output voltage.
D10 BL_LED1 Backlight current regulator output 1.
E1 F1 Fa VSYS System connection node. Internal BATFET is connected between VSYS
T and VBAT. Connect a 22F 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 1F ceramic capacitor CHG_VDDP to
ground.
1. If VBUS is plugged in, CHG_VDDP will be powered by VBUS and
regulated to 4.9V.
2. If VBUS is unplugged, the charger will operate in sleep mode and the
E3 CHG_VDDP 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 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.
Es, E6, E7, F5,
F6, F7,Gs,G6, | AGND Analog ground. Tie AGND and ground on the PCB.
G7,G9
Internal BATFET enable control input. In shipping mode, CHG_QONB is
E8 CHG_QONB pulled 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.
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Pin No. Pin Name Pin Description
F3 CHG_VBATOVP | Battery over-voltage prqtection (BAT OVP) indica_tion, open—.drain and
B active-low 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
F8 CHG DSEL device 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
G1,G2,H1, H2 | VBAT is connected between VSYS and VBAT. Connect a 10pF ceramic capacitor
between VBAT and ground.
Charge status indication, open-drain output that indicates charge is in
Ga CHG STAT progress when held loyv aqd charge is finished when held High. If any fault
— occurs, CHG_STAT will blink at the frequency of 1Hz. Connect a 2.2k to
10kQ2 pull-up resistor.
Configurable power amplifier synchronization input or configurable
G8 FL_TXMASK active-high torch mode enable. Connect an internal pull-down resistor of
300kQ) between FI,_ TXMASK and ground.
G1o BL_LED4 Backlight current regulator output 4.
Hg RGB_ISINK4 RGB LED current sink output 4.
Hs RGB_ISINK1 RGB LED current sink output 1.
H6 DB_ENN Enable control input for DB_ NEGVOUT.
Hy DB_ENP Enable control input for DB_ POSVOUT.
HS8 MRSTB Manual reset input for hardware reset.
Hog BL_PWM Backlight PWM dimming control input.
Hio BL_EN Backlight enable control input.
J1 LDO_VOUT LDO output. Connect a 2.2uF ceramic capacitor between LDO_VOUT and
ground.
Jo LDO_VIN LDO power input. Connect a 2.2F ceramic capacitor between LDO_VIN
and ground.
Battery temperature-sense input, connected to a resistor divider for
temperature programming. If there is no need for the battery temperature-
J3 TS sense function, a 50kQ resistor is connected to CHG_VDDP and another
50KkQ2 resistor to ground.
J4 RGB_ISINK3 RGB LED current sink output 3.
J5 RGB_ISINK2 RGB LED current sink output 2.
76 IR Interrupt output, active-low open-drain, to request the processor to read
QB .
the registers.
J8 SCL I2C ipterface serial clock input. Open-drain. An external pull-up resistor is
required.
J I2C interface serial data input/output. Open-drain. An external pull-up
9 SDA . . .
resistor is required.
J1o0 VDDA Regulgted power input for an internal analog base. Connect a 1uF ceramic
capacitor between VDDA and ground.
Display bias negative voltage output from the inverting charge pump.
K DB_NEGVOUT Connect a 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_NEGCF1i.
K3 DB_ NEGPGND Display bias negative-voltage power ground. Tie DB_ NEGPGND and
ground on the PCB.
K4 DB NEGCF1 Invert'ing charge pump connectiqn point 'for positive terminal of the flying
- capacitor. Connect a 10uF ceramic capacitor between DB_NEGCF2 and
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Pin No. Pin Name Pin Description
DB_NEGCF1i.
Display bias positive voltage output from the LDO. Connect a 10uF
DB_POSVOUT : .

K5 - ceramic capacitor between DB_ POSVOUT and ground.
Display bias boost converter output. Connect a 10.F ceramic capacitor

K6 DB_BSTVOUT

- between DB_BSTVOUT and ground.

Display bias boost converter switch node. Connect a 2.2uH inductor

K7 DB_POSVLX | etween DB_POSVLX and VSYS.

K8 DB_POSPGND Display bias positive-voltage power ground. Tie DB_ POSPGND and
ground on the PCB.

K VDDM Regulated voltage output. Connect a 1uF ceramic capacitor between

9 VDDM and PGND. It also provides power to all VDDA-powered circuits.

Display bias analog power supply. Connect a 1uF ceramic capacitor

K10 DB_VDDA between DB_VDDA and ground.
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Figure 1-2. Without external OVP function
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Figure 1-3. With external OVP function
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(Note 1)
« BL_VLX, BL__VOUT and (BL._LED1 to BL_ LED4) -0.3V to 30V
* VBUS, PD_VBUS -0.3V to 28V
* OVP_CTRL, PD_CC1, PD_CC2 -0.3Vto 24V
* CHG_VIN, CHG_VMID, CHG_BOOT, FL._VMID -0.3Vto 22V
e D+, D-,CHG_LX -0.3Vto 16V
LX (Peak < 100ns duration) -2V
* DB_POSVOUT, DB_BSTVOUT, DB_POSVLX -0.3Vto 7V
* Negative Charge Pump Switching Voltage (DB_NEGCF2) 0.3Vto -6.5V
* Negative Charge Pump Voltage (DB_NEGVOUT) 0.3Vto -6.5V
e Other Pins -0.3Vto 6V
» Power Dissipation, PD @ Ta = 25°C
WL-CSP-93B 4.22x4.32 (BSC) 4.38W
» Package Thermal Resistance (Note 2)
WL-CSP-93B 4.22x4.32 (BSC), 0jA 22.8°C/W
* Lead Temperature (Soldering, 10 sec.) 260°C
* Junction Temperature 150°C
* Storage Temperature Range -65°C to 150°C
» ESD Susceptibility (Note 3)
HBM (Human Body Model) 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: 0 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 3: Devices are ESD sensitive. Handling precaution recommended.
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(Note 4)

* Supply Input Voltage
* Junction Temperature Range
* Ambient Temperature Range

Note 4: The device is not guaranteed to function outside its operating conditions.
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4V to 14V
40°C to 125°C
-40°Cto 85°C
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VCHG_VIN = 5V, VBAT = 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 pin, with all channels shut
Shutdown Current IsupN down, Vear = 4V - 60 85 pA
Shipping-Mode R _
Current IsaT_suip VBAT only, in shipping mode 31 46 pA
Vcne_vix is non-switching, Vsus = 5V,
Vsar = Vev_cug, ICHG = 0, Flash LED
current = 0, LDOs load = o, _
Vsus Supply Current | Iveus Backlight and RGB devices disabled, 8.55 11.12 | mA
PD Cable attached (Full functions on
without TX switching)
VcHe_vix is non-switching, Vsus = 5V,
Vsat = Vev_cHe, Icne = 0, Flash LED
\ﬁfﬁ g%pply Current Iveus_ current = 0, LDOs load = o, backlight | 12 16.21 | mA
Communication PDTX_ON and RGB drivers disabled, PD Cable 55 3
attached (Full functions on with TX
switching)
Vcne_vix is in high-impedance mode,
Vsus Supply Current Vsus = 5V, Vear = Vcv_cug Flash LED,
with Charger in H-Z | Iveus_nz LDO, Backlight and RGB devices - 810 1053 | pA
Mode disabled, PD in ultra-low power
mode
Vsus = 0V, Vear = 3.8V, charger,
Flash LED, Backlight and RGB
BAT Supply Current | Isat_Lpo_oN devices disabled, LDO enabled with -- 600 780 | pA
load = 0, PD in ultra-low power
mode
Vsus = 0V, Vear = 3.8V, charger,
Flash LED, Backlight and RGB
BAT Supply Current | IsaT pB_ON devices disabled, display bias driver -- 1750 2100 | pA
enabled with load = 0, PD in ultra-
low power mode
Over-Temperature T Thermal shutdown threshold . 160 . oC
Protection Threshold | ™ temperature
Over-Temperature T Thermal shutdown hysteresis . 20 . oC
Protection Hysteresis | - °™*-1% temperature
Control I/O Pin & VDDA
Logic-Low Threshold
Voltage All Open- VoL Ips = 10mA -- -- 0.4 A%
Drain Outputs
Logic-High
Threshold Voltage Vin Logic high threshold 1.2 -- -- A%
for All Inputs
Logic-Low Threshold .
Voltage for All Inputs Vi Logic low threshold -- -- 0.4 A%
VDDA Under-
Voltage Protection Vvppa_uvio Vppa falling 2.3 2.4 2.5 A%
Threshold
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Parameter Symbol Test Conditions Min Typ Max | Unit
VDDA Under- . Vvbpa_uvio_ ..
Voltage Protection s Vbpa rising - 0.1 - \%
Hysteresis
VDDA Over-Voltage .
Protection Threshold Vvppa_ove Vbpa rising 5.7 5.95 6.2 A\
VDDA Over-Voltage |Vvbpa_ove_ .
Protection Hysteresis | uys Voo falling B 0-2 h v
Pull-Down
Resistance on Ri_MRrstB - 300 - kQ
MRSTB
OVP Controller
VBUS POR
Threshold Vror_ove Vsus rising 2.5 2.7 2.9 A%
for CHG_VIN Only
VBUS POR
Hysteresis Only for | Veor_ove_nys | Vaus falling -- 100 -- mV
CHG_VIN
ggllé E)igggg T\lfrInI\eI tp_ror_ovr Vsus = 5V to 12V 22.4 32 41.6 ms
Over-Voltage . .
Protection Threshold Vove VBus rising 15.5 16.5 17.5 A%
Over-Voltage .
Protection Hysteresis Vovr_nys Vzus falling -- 200 -- mV
OVP Propagation
Delay for MOS tpp_ove Vaus from 12V'to 20V, (6V/s), Qs of - 0.18 0.25 us
Turned Off MOS at Vgs = 4.5V < 20nC
OVP Recovery Delay | trp_ovp Vsus from 20V to 12V 5.6 8 10.4 | ms
Charger
Sleep-Mode Entry ViLgzp
Threshold, VBUS- TR OHG Vsus falling, 2.5V < Vear < Vorec_cHe 0] 0.04 0.1 A%
VBAT -
Sleep-Mode Exit VSLEEP EXIT
Threshold, VBUS- oo I Vsus rising, 2.5V < Vpar < VoreG_cHG | 0.04 0.1 0.2 A%
VBAT
Sleep-Mode Exit tD_SLEEP_ .
Deglitch Time EXIT CHG Exit sleep-mode -- 120 -- ms
CHG_VIN Bad VBAD_ADP_ . 8 . v
Adapter Threshold | cuc 3
CHG_VIN Bad VBAD_ADP_ . 10 . mv
Adapter Hysteresis | nys_cue >
CHG_VIN Bad IBAD_ADP_
Adapter Sink Current | sik_cH - 50 - | mA
CHG_VIN Bad tBAD ADP
Adapter Detection - - 30 - ms
Time DET_CHG
Input Current Limit Input current regulation 508mA by
Factor Kuny_cue ILIM pin with resistance = 698Q 320 355 390 | AQ
CHG_VIN Minimum
Input Voltage I2C programmable range in 0.1V _
Regulation (MIVR) VMIvR_cre steps 39 13-4 v
Threshold
CHG_VIN Minimum v \cc
Input Voltage MIVRACC- VMIvR = 4.4V or gV -2 - 2 %
Regulation Accuracy | "¢
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Parameter Symbol Test Conditions Min Typ Max | Unit
TAICR _100mA_ Taicr = 100mA, Vcue_vin = 5V,
AICR 100mA Mode oG VBAT = 3.8V 86 93 100 | mA
Tarcr_s500ma_ Iaicr = 500mA, Vcug_vin = 5V,
AICR 500mA Mode oG VBAT = 3.8V 440 470 500 | mA
TAICR_1000mA_ Taicr = 1000mA, Vcue_vin = 5V,
AICR 1000mA Mode oG VBAT = 3.8V 880 940 1000 | mA
AICR 1500mA Mode Tatcr_ssooma_ | Laicr = 1500mA, Veri_viv = 5V, 1300 1400 1500 | mA
CHG Vgar = 3.8V
CHG_VIN UVLO VuvLo_cHG VcHe_vin rising 3.05 3.3 3.55 \%
EHG—VIN 0 Vovio_Hys_ Vcene_vin falling - 150 - mV
ysteresis CHG
CHG_VIN Over- V.
Voltage Protection CHGVIN-OVP_C | Vg6 vin rising 13.5 14.5 155 | V
Threshold He
CHG_VIN Over- V.
Voltage Protection CHGVINOVP— | yopg_viy falling -- 250 -- mV
Hysteresis HYS_CHG
. Vsar rising, as percentage of
VBAT Qver Voltage |Vear_ove_ Vorac._cre, as (Veat ove- 106 108 110 %
Protection Threshold | cuc
VoreG_cHG)/VOREG_CHG
VBAT Over-Voltage | Vsar_ove_ Vear falling, as . 4 . %
Protection Hysteresis | uys_cue (VBar_ovp_nys)/VOREG_CHG °
Thermal Regulation Charge current starts decreasing o
Threshold UTHREG CHG | (Jefault) - 120 - C
VSYS Over-Voltage | Vsys_ove_ -
Protection Threshold | cag Vsvs rising 4-9 5-25 5:5 v
},’SYS Under-Voltage | Vsvs_vve_ Vsys falling 2.2 2.4 26 | V
rotection CHG
End of Charge
Battery Regulation ) blei
Voltage Range VOREG_CHG I2C programmable in 10mV steps 3.9 - 4.71 \%
Vorec_cHe = 4.2V or Vorec_cHG = 0.7 _ 0.7
Battery Regulation | VoreG_ 4-34V %
Voltage Accuracy ACC_CHG VorEG_cHG = 4.2V 0or VOREG_CHG = 1 - 1
4.34V (Tc = -30°C to 65°C) (Note 7)
Re-charge Mode I2C programmable, Vgar falling, the
Threshold VrecH_cHe difference below Vorec_cue 50 100 150 | mV
’IIK‘ieI;lcglarge Deglitch tD_RECH_CHG Vaar falling - 120 - ms
End-of-charge I I=C ble in ~omA 3 mA
Current EOC_CHG programmable in 50mA steps 100 -- 50
Default End-of- Iroc_pEF_
charge Current cnc Default. - 250 - mA
gfll?r_ (?Iﬁil(?(freacy Iroc_acc Iroc_cHe = 100 to 850mA -20 — 20 %
End-of-charge : 12C default, Icuc < Ikoc_cue, Vear > _ 5 _ ms
Deglitch Time D_EOC_CHG VRECH_cHG
I2C programmable in 0.1A steps,
Charge Current Icne ox17 bit[7:2] 0.5 5 A
ICHG Current Icne_acci_ Vsar = 3.8V, Icuc = 500mA, (Tc = - -0 - 20 9%
Accuracy 1 CHG 30°Cto 65°C) 7
ICHG Current Icne_acca_ Vsar = 3.8V, 500mA < Iche < -10 - 10 %
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Parameter Symbol Test Conditions Min Typ Max | Unit
Accuracy 2 CHG 1000mA, (Tc =-30°C to 65°C)
ICHG Current Iene_aces_ Vear = 3.8V, Icnc > 1000mA, (Te=- | - %
Accuracy 3 CHG 30°C to 65°C) 7 7 °
Pre-Charge Mode VrrECHG_ I2C programmable in 0.1V steps, 20 . v
Threshold CHG rising 3:5
II_’Ire—Char'ge Mode VPRECHG_ Pre-charge hysteresis, falling -- 0.2 -- \%
ysteresis HYS_CHG
Pre-Charge VrrECHG_ o
Threshold Accuracy | acc_cue Veat < Verec_cie -5 - 5 %
Pre-Charge Current iiRGECHG— I2C programmable (default) -- 150 -- mA
Pre-Charge Current | IprecHG_ o
-20 - 20 %
Accuracy ACC_CHG
VSYS Regulation Vsvs_min_ .
Voltage one I2C programmable in 0.1V steps 3.3 - 4 A%
VSYS Regulation Vsys_min_ ) . %
Voltage Accuracy ACC_CHG 3 > ’
UUG On-Resistance CRHOGN*UUG* From VBUS to CHG_VMID - 14 30 mQ
UG On-Resistance Ron_uc_cHG From CHG_VMID to CHG_VLX - 28 40 mQ
LG On-Resistance Ron_1G_cHG From CHG_VLX to PGND - 28 40 mQ
PPNOS On- RONPPMOS. | prom VSYS to VBAT . 13 30 | mQ
esistance CHG
Switching Frequency | fosci_che I2C programmable to 1.5 MHz -- 15 -- | MHz
Switching Frequency | foscz_cue I2C programmable to 0.75MHz -- 0.75 -- | MHz
Switching Frequency |fosc_acc_ -10 . 10 %
Accuracy CHG
I&iﬁmum Duty Dwmax_cue -- 97 - %
Minimum Duty Cycle | DmiN_cue 0] - -- %
VDDP Regulation VvbpP_cHG Vgus = 5V 4.5 4.9 5.3 A%
REGox1D[2] = 1’bo 6 8
Buck OCP Current Teuck_oce_ x1D[2] - 4 A
CHG REGox1D[2] =1 ‘b1 5.6 8 10.4
Sink Current for IsaT siNk_
Battery Detection CHG - 300 - HA
Internal QONB Pull-
Up Resistance Rqons_cHG 90 125 160 kQ
QONB Exit Shipping | tsuipmoDE_ CHG_QONB Low for BATFET on- 0.81 o o S
Mode Duration CHG time to exit shipping mode ) 9 99
QONB System Reset | tQoNB_RST_ CHG_QONB low time to enable full
D . 12 15 18 S
uration CHG system reset
BATFET Reset Time tBATFET_RST_ BATFET off-time during full system 0.54 0.6 0.66 S
CHG reset
Shipping Mode Entry | tp_sHip_ - _ _
Deglitch Time ENTER Enter shipping mode delay 9 S
AICL VaicL_cHe Vsus rising, I2C programmable -- 4.6 -- A%
AICL Hysteresis ValcL_mys - 50 - mV
CHG
OTG Output
Regulation Vestev_cHe I2C programmable default -- 5.05 -- A%
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Parameter Symbol Test Conditions Min Typ Max | Unit

OTG Output Vasrev_acc_ _ _ ) _ o
Accuracy oG Ivsus = no load, VOBST = 5.05V 3 3 %
OTG Over-Load IBsT o054 1o

Protection Threshold | cnc REGox1A[2:0] = 3’boo0 0.5 0.55 0.6 A
OTG CHG_VMID Vainove

Over-Voltage - Vcue_vmip rising 4.2 6 -- v
Protection Threshold | ©T¢-CHCG

OTG CHG_VMID VMIpove_

Over-Voltage OTG_HYS_ - 200 - mV
Protection Hysteresis | cug

OTG VBAT Under- VEaT Uvp

Voltage Protection - I2C default, VBAT falling - 2.8 3.08 A%
Threshold OTG_CHG

OTG VBAT Under- | VBar_uve_

Voltage Protection OTG_HYS_ Rising - 400 - mV
Hysteresis CHG

OTG Over-Current Torc_ocp_ _

Protection Threshold | cuc Default = 6.05A 5:2 6.05 6.9 A
Battery Temperature | Vvrs_HoT_ . . o
HOT Threshold cne Vis falling, the ratio of CHG_VDDP 33.5 34.5 35.5 | %VTS
Battery Temperature | Vvrs_warm_ . . o
WARM Threshold cnG V1s falling, the ratio of CHG_VDDP 44 45 46 | %VTS
Battery Temperature | Vvrs_coor_ . . o
COOL Threshold cne V1s rising, the ratio of CHG_VDDP 67.5 68.5 69.5 | %VTS
Battery Temperature | Vvrs_coLp_ . . o
COLD Threshold cne V1s rising, the ratio of CHG_VDDP 72.5 73.5 74.5 | %VTS
Battery Temperature | Vvrs_ _ 5 — |ovrs
Hysteresis HYS_CHG )
VDP_SRC Voltage ZE;’JRC* With IDAT_SRC = 0 to 250pA 0.5 - 07 | V
VDAT_REF Voltage ZE:T*REF* 0.25 - 04 | V
VLGC Voltage Vice_cHG 0.8 - 2 A%
IDM SINK Current | IDM_SINK May be a resistance if desired 50 100 150 pA
Data Contact . . .

Timeout toept Setting by register 0x22[5:4] -- 600 -- ms
Dedicated Charging

Port resistance Rp+p-DCp REGox24[1] = 1’b1 50 90 130 Q
across D+/-

Pull-Down

Resistance on RL_cuc_ote - 100 - kO
CHG_OTG

Pull-Up Resistance

on CHG_ENB Ren_ens - 100 B
ADC

ADC Conversion tcoNV. ADC One channel 35 -- 200 | ms
Time

Number of Bits for .
ADC Resolution Res_apc - 10 - bits
VBUS_DIVs VvBus_pivs_ADC 1 _ 29 AV
Measurement Range |_rance

VBUS_DIVs VvBUS_DIVsADC_ - .
Resolution RES 25 mv
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XBUS_DIV5 VvBUS_DIVsADC_ -3 . 3 LSB
ccuracy ACC
VBUS_DIV2 VvBUS_DIV2_ADC 1 . 9.7 v
Measurement Range | _rance )
VBUS_DIV2 VvBUS_DIV2aDC_ - 10 - mV
Resolution RES
XBUS_DIV2 VvBUs_pIvaaDC_ -3 _ 3 LSB
ccuracy ACC
VBAT Measurement | VBaT ADC RANG o . 4.9 v
Range E
VBAT Resolution VBAT_ADC_RES - 5 - mV
VBAT Accuracy VBAT_ADC_ACC -2 - 2 LSB
Xiﬁ:eMeasurement Vsys_ADC_RANGE 0] -- 4.9 A%
VSYS Resolution Vsys_ADC_RES - 5 - mV
VSYS Accuracy Vsys_apc_acc -2 - 2 LSB
CHG_VDDP VcHG_vDDP_ADC o _ v
Measurement Range | _Rance 49
CHG_VDDP Vcue_vppp_apc _ _
Resolution _RES 5 mV
CHG_VDDP VcHG_vDDP_ADC - _ 5 LSB
Accuracy _ACC
TS_BAT RaTETS_BAT_RAN o _ 100 %
Measurement Range |Gk
TS_BAT Resolution | RATETS BAT RES - 0.25 - %
TS_BAT Accuracy RATETS_BAT Acc -2 - 2 LSB
IBUS Measurement | I1sus_apc_ranc
(o} - 5 A
Range E
IBUS Resolution I1BUs_ADc_RES - 50 - mA
Igus > 2A, TAICR [5:0] setting > -3 _ 3
400mA
Isus < 2A, IAICR [5:0] setting > _ _
IBUS Accuracy TiBus_apc_acc 400mA 2 2 LSB
Isus < 2A, IAICR [5:0] setting <
-2 - 2
400mA
IBAT Measurement | IiBat_apc_rang
0 - 5 A
Range E
IBAT Resolution I1BAT ADC_RES - 50 - mA
IBAT Accuracy I1BAT ADC_AcCC -2 - 2 LSB
TEMP_JC TTEMP_JC_ADC_R _ _ °
Measurement Range | aNGE 40 120 ¢
TEMP_JC TTEMP_JC_ADC_R o
: - 2 - C
Resolution ES
TEMP_JC Accuracy E‘CTEMP*JC*ADC*A Temperature < 85°C -2 - 2 LSB
Pump Express
PE+1 On Time (A) toN_A_PE Vsar = 3.8V. Use PE+ adapter 430 500 570 | ms
PE+1 On Time (B) toN_B_PE Vsar = 3.8V. Use PE+ adapter 240 300 360 | ms
PE+1 On Time (C) ton_c_PE Vsar = 3.8V. Use PE+ adapter 70 100 130 ms
PE+1 Off Time (D) toFF_D_PE Vsar = 3.8V. Use PE+ adapter 70 100 130 ms
PE+1 Off Time (I) toFF_1_PE Vsar = 3.8V. Use PE+ adapter 80 - 225 ms
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PE+2 Off Time (D) toFF_D_PE Vear = 3.8V. Use PE+ adapter 87 105 128 ms
PE+2 On Time (E) tON_E_PE Vsar = 3.8V. Use PE+ adapter 147 190 248 | ms
PE+2 On Time (F) toN_F_PE Vsar = 3.8V. Use PE+ adapter 87 102.5 118 ms
PE+2 On Time (G) toN_G_PE Vsar = 3.8V. Use PE+ adapter 22 50 68 ms
PE+2 Off Time (H) | torr u_PE Vsar = 3.8V. Use PE+ adapter 22 50 68 ms
PE+2 Off Time (I) toFF_1_PE Vsar = 3.8V. Use PE+ adapter 135 155 175 ms
Flash LED Current Source
LED Current I Flash LED current is set 25mA to 8 . 8 %
Accuracy LEDLACCEL | 100mA °
kgc?llglé;rent ILED2_Acc_FL Flash LED current set 0.4A to 1A -6 - 6 %
FL_LEDCSx Leakage VLEDVIN = 5V, LEDCSX = o,
Current Tipak_FL LEDCSX disabled - 0.1 4 HA
FL_LEDCSx Start _
Up Current IsTART _FL LEDCSX = 0, LEDCSX enabled - 320 1000 | pA
LEDCSX Short v B ] ] v
Threshold SC_FL -3
LEDCSX Short Event
Timer ort tven tp_sc_rL 1.8 2.5 3.3 ms
Flash Time-Out tTIMEOUT_FL FLEDx_STRB_TO = 0100101 - 1248 - ms
Flash Timer . .
Accuracy tTMR_ACC_FL Timer set by register -10 - 10 %
Current Source _ nT _
Regulation Voltage VREGLFL Iuep = 200mA, ox7C[1:0] = 00 200 300 | mV
Current Source _ nT _ _
Regulation Voltage Vinga_Fr ILep = 1500mA, 0x7C[1:0] = 01 500 | mV
Strobe/TXMask t . 10 .
Deglitch Time D_STRB_FL HS
. EN_LEDCS = 1 to current reach
Flash Ready Time tFLSH_RDY_FL 800mA target value - 4.5 5 ms
Strobe CHG_VIN | y1 ovp_FL 545 | 56 |575| V
OvVP
Strobe CHG_VIN VIN_OVP_
OVP Hysteresis Hys_FL 0-25 0-3 0-35 v
. Vppa = 2.7V to 5.5V (for deglitch . o
Timer Accuracy tp_acc_FL time, soft-start) 10 15 %
High Sl?].e Switch Rox i FL. - 60 - mQ
On-Resistance
Low Side Switch On-
Resistance Ron_r_r - 36 - ma
Pull-Down
Resistance on RL_FL_STROBE - 350 - kO
FL_STROBE
Pull-Down
Resistance Ri_rL_TORCH -- 350 - kQ
on BL_EN
Pull-Down
Resistance on RL_FL_TxMASK - 300 - kO
FL_TXMASK
Backlight
Maximum Backlight . .
LED Current ILED_MAX_BL Maximum LED current (per string) - 30 - mA
Backlight LED ILED Acc BL 2.7V < Veys < 5V, 6mA < Iep < -3 -- 3 %
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Current Accuracy 30mA, Linear or Exponential Mode
2.7V < Vsys <5V, 0.6mA < Iiep < -10 _ 10 %
6mA, Linear or Exponential Mode ?
Backlight LED 2.7V < Vsys < 5V, 250uA < Irep < _ o
Current Matching Tiep_sarcr b 30mA, Linear or Exponential Mode 3 0-2 3 %
Minimum Backlight |Irep_min_Livea | PWM or I2C current control linear . 14.6 _ LA
LED Current R_BL mode (per string) (Note 7) 4-
Minimum Backlight | ILep_miv_exe 8 | PWM or I2C current control . 60 . LA
LED Current L exponential mode (Note 7)
L.ED Current Step Teep_stee_ Exponential mode (Code to Code) - 0.3 - %
S1ze EXP_BL
LED Current Step ILep_step_ .
size LINEAR_ 51 Linear mode (Code to Code) 14.6 pA
Backlight Output 2.7V < VCHG_VIN < 5V, rising.
Over-Voltage Vovp_BL BLED_OVP @ REGoOxA1[6:5] = 19.8 21 22.2 A%
Protection Threshold 2’bo1
Regulated Current
Sink Headroom _
Voltage (Boost VHR_BL ILep = 3 mA - 500 - mV
Feedback Voltage)
N-MOSFET On- _
Resistance Ron_~_BL Isw = 500mA - 0.2 - 0
. 27V<Vin<5V 450 500 550 | kHz
Switching Frequency | fsw_sL
2.7V<Vin< 5V 900 1000 1100 | kHz
N-MOSFET Current 2.7V<Vin <5V @ REGoxA1[2:1] :
Limit Tolerance TLim_Nmos_BL BL_OC = 2’bo1 960 1200 1440 | mA
Maximum Boost o
Duty Cydle Dmax_Bst_BL 92 96 - %
PWM Input
Frequency Range frwa_sL 27V< V<5V 50 - 50000 Hz
Sample rate = 24MHz 183.3 - -
Minimum Pulse ON P
Time toN_MIN_BL Sample rate = 4MHz 1100 - - ns
Sample rate = 1IMHz 5500 - -
o Sample rate = 24MHz 183.3 - -
%Ellgnum Pulse OFF tOFF_MIN_BL Sample rate = 4MHz 1100 - - ns
Sample rate = 1MHz 5500 - -
Turn on Delay from t START UP
PWM=0toPWM= | -~ - 24MHz sample rate, FPWM = 10kHz | -- 6 9 ms
50% Duty Cycle BL
Sample rate = 24MHz 0.54 0.60 0.66
PW.M Shutdown town_ Sample rate = 4MHz 0.27 3 3.3 ms
Period STBY_BL
Sample rate = 1MHz 22.5 25 27.5
Pull-Down .
Resistance on PWM RL_sLPwM Pull-down resistance on PWM - 335 - kQ
Pull-Down
Resistance on RL_BLEN - 388 - kO
BL_EN
PWM Input .
Resolution Respwm_BL 50Hz < FPWM < 11kHz - - 11 bits
Display Bias
iz(s:ﬁ;\:z;oltage Vrosv Acc DB grErllioXB3[5:0] = 6’bo11100, Iour = 4 . ) %
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Parameter

Symbol

Test Conditions

Max | Unit

Negative Voltage
Accuracy

VNEGV_acC_DB

REG0XB4[5:0] = 6’bo11100, Iout =
OmA

1.5 %

POS Ripple

VRIPPLE_POS

REGoxB2[5:0] = 0’b100010,
REG0XB3[5:0] = 0’bo11110, Iour =
OmA

20

NEG Ripple

VRIPPLE_NEG

REGoxB2[5:0] = 0’b100010,
REGoxB4[5:0] = 0’bo11110, Iour =
OmA

75

Display Bias LDO
Dropout Voltage

VprOP_DB

Vps_sst = VpB_ros = 5.2V, Iour =
50mA

100

BST Switching
Frequency

fsw_ps

0.9

1.0

1.1 MHz

Maximum Duty
Cycle

Dwmax _pB

90

91

BST N-MOSFET On-
Resistance

Ron_~_DpB

0.05

0.3

0.6 Q

BST P-MOSFET On-
Resistance

Ron~_r_pB

REGO0XB2[5:0] = 6’b100010

0.05

0.5

Charge Pump
Equivalent
Resistance

Req_cp pB

Vpa_gstvouT = 5.2V, Inec = 50mA

2.4

POS Discharge
Resistor

Ropiscupr_ps

REGoxB1[5] = 1'b1

70

NEG Discharge
Resistor

Ropiscun_ps

REGoxB1[2] = 1’b1

20

BST Current Limit

Isstocp_pB

REGoxB2[5:0] = 6’b100010

1.1

POS Short-Circuit
Protection Voltage

Vscrp_pB

0.8 x
DB_VPOS

NEG Short-Circuit
Protection Voltage

VsceN_pB

0.25-0.8x
DB_VNEG

Pull-Down
Resistance on
DB_ENN

RL_pB_ENN

386

Pull-Down
Resistance on
DB_ENP

Ry pB_ENP

386

USB_PD

Bit Rate

fBitrate_PD

270

300

330 | Kbps

Maximum difference
between the bit rate
during the part of the
packet following the
Preamble and the
reference bit-rate.

DBitRate_PD

0.25 %

Time from the end of
last bit of a frame
until the start of the
first bit of the next
Preamble.

tInterFrameGapﬁPD

25

Time before the start
of the first bit of the
Preamble when the
transmitter shall
start driving the line

tStartDrivefPD
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Parameter Symbol Test Conditions Min Typ Max | Unit

Time to cease driving
the line after the end | tEndpriveBMC_ _ _ 5
of the last bit of the | pp 3 HS
frame.
Fall Time trall_PD 300 - - ns
Time to cease driving
the line after the ¢ L _ _
ﬁnal high-to-lOW HoldLowBMC_PD us
transition
Rise Time trise_PD 300 - - ns
Voltage Swing Vswing_PD 1.05 1.125 1.2 A%
Transmitter Output )
Impedance ZDriver_PD 33 _— 75 (@)
Time Wil’ldOW fOI‘ tTransitionWindow_
detecting non-idle | rp 12 B 20 HS
Receiver Input ZBmeRe.PD 1 _ _ MO
Impedance
8perat1ng Supply Tor_prp Cable attached (Full function on) - 2.8 - mA

urrent
Idle Mode Current IipLE_srer_ .
(Act as a source) o Cable attached with Ra, Rd - 300 - pA
Idle Mode Current ToLe_srea_ Cable attached with either Ra or Rd -- 200 -- pA
(Act as a source) PD
Idle Mode Current
(Act as a sink) IipLE_SNk_pD Cable attached - 125 - pA

TLOW-POWER Cable unattached, Vep_vconnsv = 5V - 20 -

Low-P Mod -

ow-rower Hode PD Cable unattached, Vrp_vconnsv = OV - 10 - HA
Shipping-Mode . .
Current Isurp_pp 1 LA
VCONN Switch On- | __ o L | q
Resistance ON_VCONN_PD 7
OCP Range Tocp_pp 200 - 600 | mA
Time for VCONN
Switch to Turn-On tp_soFT_PD - 1.2 - ms
State
DFP 8opA CC
Current Icc_prp8ou_PD 64 8o 96 pHA
DFP 180pA CC Icc_prpisop_
Current PD 166 180 194 nA
DFP 330uA CC Icc_presgop
Current oo 304 330 356 HA
UFP Pull-Down
Resistance through | Rd_pp 4.59 5.1 5.61 | kQ
CC Pin
UFP Pull-Down Under Tenc = 1 and
Threshold Voltage in | Vru_psL_pp I CHG = 1CC_DFPSoy D 0.2 - 1.6 v
Dead Battery CC_DFP180y_PD
UFP Pull-Down
Threshold Voltage in | Vri_psH_pD Under Icuc = Icc_pFp3zop_PD 0.8 - 2.45 A%
Dead Battery
Valid VBUS VVALID_VBUS_ . o v
Detection Threshold |pp 3-5 4-
VBUS Measurement | VvBUsMR_PD 4 - 20 \'%
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Parameter Symbol Test Conditions Min Typ Max | Unit
Range
VBUS Measurement v If Vaus measurement range is from . o _ v
Step VBUS_MSL_PD 4V to 10V .5
VBUS Measurement |y, If Veus measurement range is from _ 1 _ v
Step VBUS MSHPD | 15V to 20V
RGB LED Driver
Current Accuracy ILED_Acc_rGB Itep = 20mA -4 - 4 %
Current Matching II{Z};D—MATCH— ILep = 20mA -3 - 3 %
Dropout Voltage Vbror_rGB ILep = 20mA -- 200 300 | mV
LED Open-Circuit v Any ISINK voltage lower than open . 100 . v
Protection Threshold | * ™-OPP-RGB LED protection threshold
LED Short-Circuit Any ISINK voltage higher than short
Protection Threshold | ¥ TH-SCP-RGE LED protection threshold — | VSYS-o5) - v
LDO
Input Voltage Range | Vin_Lpo 2.7 -- 5 A%
g;l;gzt Voltage Vour_tpo 1.6 - 4 A%
Output Voltage Vin_po = (Vour_rpo + Vbrop) to 5V, ) . o
Accuracy AVour_rpo Tout = OmMA to 400mA 3 3 %/V
Load Current IroAD_LDO Vin_po = (Vour_rpo + Vbror) to 5V 0 - 400 | mA
Output Current Vin_po = (Vour_rpo + Vprop) to 5V, _ _
Limit Tiv_po Vour = 70% of Vour (Target) 600 mA
Dropout Voltage Vpror_LDO Vin_rpo > 2V, Iour = 0.3A - - 180 | mV
. Vin_rpo = (Vour_rpo + Vprop) to 5V, _ o
Load Regulation AILoAD_1DO Tour = 1mA to 400mA 0.2 0.06 0.2 |%/mA
: . Vin_rpo = (Vour_rpo + Vprop) to 5V, ) o
Line Regulation AVLINE_LDO Tour = 1mA to 400mA 1 0.5 1| %/V
p Suppl VinL = 3.6V, Vour_rpo = 2.8V, IOUT
OWET SUppLy PSRRipo =20mA @ 1kHz, LDO_COUT = - 50 - | aB
Rejection Ratio
2.2uF (Note7)
Inrush Current IiNrUsSH_LDO Tour = omA, LDO_COUT = 2.2uF - - 500 | mA
(Notey)
12C Enable to Vour_Lpo = 90% of
. Vour_rpo (Target), LDO_COUT =
Soft-Start Time tss_Lpo 2.2uF @ Forced turn-on BASE - - 300 us
(REGox10[1] = 1’b1) (Notey)
12C Disable to Vour Lpo = 10% of
Discharge Time tpIscHG_LDO Vour_rpo (Target), LDO_COUT = - - 500 us
2.2uF (Note7)
I2C Characteristics
LOW-Level Input
Voltage Vi_ree - - 0.4 v
HIGH-Level Input Vi 2 1o . . v
Voltage
LOW-Level Output .
Voltage VoL_12c Open-drain - - 0.4 A%
Inpqt Current Each Iin_12c 0.1X Vpp < Vi < 0.9 X VDp(MAX) -10 - 10 uA
I0 Pin
SCL Clock F f CB = 100pF — — 34 | vu
2
ock Frequency | Iscl. e Hsm 100pF = CB = 400pF - - 1.7 “
Data Hold Time tpH_12C 30 - - ns
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Parameter Symbol Test Conditions Min Typ Max | Unit
Data Set-Up Time tps_12c 70 - - ns

Note 5: A 10kQ NTC thermistor with g = 3435K is suggested, and a SEMITEC 103KT1608T is in use.

Note 6: Quiescent, or ground current, is the difference between input and output currents. It is
defined by Ig = Ix - Iout under no load condition (Iout = omA). The total current drawn from the
supply is the sum of the load current plus the ground pin current.

Note 7: Guarantee by design.
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Charger Efficiency vs. Charging Current
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CV Regulation (V)

Line Regulation (%/mA)

CV Regulation vs. Temperature

MT6370
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LDO Load Regulation

450 0.06
4.45 — 004
440 CV =4.44v 3 VIN =5V
435 S 002 +VIN=3V
: I 5 VIN = 3.6V
430 ——(cy=435v f_g 0.00 == -
o
42
> X 002
3
4.20 S
415 00
: VBUS = 5V LDO_VIN=3V/3.6V/5V, LDO_VOUT =28V
10 . 006 LT O 11
50 -25 0 25 50 75 100 125 0.001 0.01 0.1 1
Temperature (°C) Load Current (A)
LDO Line Regulation Power Supply Rejection Ratio
0.5 O T T T TTImmr T T T T TIT T 1T
10 LDO_VIN =3.6V, LDO_VOUT = 2.8V, loyT = 20mA
0.3 —louT=0.2A
-20 N
louT = 0.001A T N
| lour=0.4A m -30 -
01 ouT o vd
@ -40 &
& il
-0.1 Q -50 ra
-60 4
0.3
-70
lout = 0.001A /0.2A / 0.4A, LDO_VOUT = 2.8V
05 | 80
3.0 35 4.0 45 5.0 10 100 1000 10000 100000 1000000
Input Voltage (V) Frequency (Hz)
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BLED Boost Efficiency vs. Output Current
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BLED Current Matching
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BLED I gp vs. Brightness Code

30 . . . . . Torch/Strobe Mode Behavior
VBAT = 3.7V, exponential dimmimg, : '
25 L LED brightness code from 0 to 2048 FL_TORCH - i <'£:
/ (2V/Div) e e, ES
o= |
20 A_STROBE | ] W B
T (2V/Div) g §
D fasiasat e 7
£ 2<y
g " ' IFLED! A — g P11
w e o
= / (200mA/Div) == e -2
10 tagd
TEW
/ BT oD t 1 ”QIL‘L
IFLED2 " o'
5
// (200MA/Div) === ' i g%g
o >
0 256 512 768 1024 1280 1536 1792 2048 Time (50ms/Div)
Brightness Code
Txmask Behavior DB Power On with Delay Function
; ; DB
_n - VBAT = 3.7V, Enable POS and NEGDelay i
FL_STORBE - < 2 Time = 0s BSTVOUT
(2V/Div) S ouw (2V/Div)
Eg
FL_TXMASK R 8< DB POSVOUT ~ DB_
2V/IDiv o POSVOUT
me— —Ek
IFLED1 @ ot v e a g g ®
(200mA/Div) g g8 DB
FEQ? DB_NEGVOUT NEGVOUT
IFLED2 v Q‘:' 8 IBAT L i S
— B ,
(200mA/Div) === o= g % § i ———-—-n—-——-u\-h- IBAT
Szex (200mADN)
Time (50ms/Div) Time (1ms/Div)
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DB Power Off with Delay Function

VBAT = 3.7V, enable discharge function
DB BSTVOUT : iy

@viDy)  DB_BSTVOUT
DB POSVOUT  pg posvouT ISINKT
(2V/Div) \
/ ISINK2
! (10mA/Div)
DB_NEGVOUT .

IBAT ISINK3_
(200mA/Div) (10mA/Div)
Time (1ms/Div)

RGB in PWM Mode
ISINKT Lo
i v Q
(10mA/Div) gg
gt
~ | 2
(10mA/Div) A EE
25 oy
ISINK3 i >_°8 (1 )
(10mA/Div) K %
nQa
=S ISINK3
¢ ég (10mADW)

Time (500pus/Div)
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RGB Power On by Register Mode
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8mA,

Time (50us/Div)
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0.525s,
0.325s,
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/\_/\__/\
M H
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/\__/\__/\
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VBAT = 3.7V, Q1use DMN3016LFDF

VBUS

% CHG_VIN

Time (10us/Div)

VBUS
(5V/Div)
CHG_VIN

(5V/Div)

. OVP_CTRL

(5V/Div)

Figure 3-1. Typical operating characteristics
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The MT6370 is a highly-integrated smart power management IC, which includes a single-cell Li-
ion/Li-polymer switching battery charger, a USB Type-C PD controller, dual Flash LED current

sources, a RGB LED driver, Backlight WLED driver, a display bias driver and a general LDO for
portable devices.
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The device provides VDDA under-voltage protection (VDDA UVP) and over-voltage protection (VDDA
OVP). If Vppa falls below Vyppa_uvio or if Vppa exceeds Vvppa_ove, VDDA UVP or VDDA OVP will
be triggered, respectively, and the channels which will be turned off can be selected by (0x0E, bit[7:0]).
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The MT6370 also features over-temperature protection (OTP), which can be triggered to shut down
the device if the junction temperature exceeds Torp, 160°C typically. The channels which will be
turned off can be selected by (0xOF, bit[7:4]).

If the junction temperature drops by a hysteresis of Torr_nys, 20°C typically, the device can be
reactivated.

MediaTek Confidential © 2017 MediaTek Inc. Page 42 of 173
This document contains information that is proprietary to MediaTek Inc.

Unauthorized reproduction or disclosure of this information in whole or in part is strictly prohibited.



MT6370
PMIC Datasheet

The device provides a MRSTB pin to manually reset the hardware or registers.

This function is enabled by oxo1 bit [4] = 1. The debounce time can be selected by oxo1 bit [3:1], and
the reset method can be selected by 0xo1 [0]. The control diagram is shown in the following.

Phone turns on

AP’s GPIO to driver MRSTB

pin

High Level > 1.2V

N

AP give the 1°C command to
the MT6370

Low Level
< 0.4V

/

|
|
Enable MRSTB function and|

set MRSTB timeout |

MT6370 internal reset
trigger

-l

le—>

MRSTB_TMR

Reset trigger.
All register reset to default
value and MRSTB default is off

MediaTek Confidential

Figure 4-1. MRSTB function
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The switching charger integrates a synchronous PWM controller with power MOSFETS to provide
Minimum Input Voltage Regulation (MIVR), Average Input Current Regulation (AICR), high-accuracy
current and voltage regulation, and charge termination. The charger also features OTG (On-The-Go)
boost mode.

The switching charger has three operation modes: charge mode, boost mode (OTG-Boost), and high-
impedance mode. In charge mode, the charger supports a precision charging system for single-cell
batteries. In boost mode, the charger works as a boost converter to boost the battery voltage back to
the CHG_VIN pin for sourcing OTG devices. In high-impedance mode, the charger stops charging or
boosting and operates at a low sinking current from the CHG_VIN pin or the battery to reduce power
consumption when the device is in standby mode.
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The switching charger features Minimum Input Voltage Regulation function to prevent input voltage
drop due to insufficient current provided by the adapter or USB input. If MIVR function is enabled,
the input voltage decreases when the over current of the input power source occurs. VBUS is regulated
at a predetermined voltage level which can be set from 3.9V to 13.4V in 0.1V steps via I2C interface. At
this time, the current drawn by the switching charger equals the maximum current value that the
input power can provide at the predetermined voltage level, instead of the set value.

The switching charger provides a precision Li-ion or Li-polymer charging solution for single-cell
applications. Input current limit, charge current, end-of-current current, charge voltage, and input
voltage MIVR are all programmable via the I2C interface. In charge mode, the switching charger has
five regulation loops to control charge current: input current, charge current, charge voltage, input
voltage MIVR and device junction temperature. While charging a battery, all five loops (if MIVR is
enabled) are enabled, but only one of them will dominate the charging behavior at a time.

For normal charging operation, the switching charger starts from pre-charge mode. When the battery
voltage rises above a pre-charge threshold voltage (VPRECHG_CHG), the charger enters fast-charge
mode. Once the battery voltage approaches the regulation voltage (VOREG_CHG), the charger enters
constant voltage mode.

IBAT IBaT
(IPRECHG_CHG) (Iche) VOREG_CHG
1
~ | ~ ~
| | | |
| | |
VBaT —_ | | |
&l | |
BAT } | Veat
L A N T S, > (VOREG_CHG - VRECH_CHG)
| I
| ]
| ]
! |
| |
| |
| |
|
| ‘
Vear ¢——f—-——-H+-———=}< :
(VPRECHG_CHG) ! |
| | leat
| (leoc_cHe)
_ ,72,;‘ ,,,,,, U EOC

Time

Fast-charge stage } termiirllragtieon R-eharge
(Constant current) | Geem stage

Figure 4-2. Charge profile

Pre-charge
Charging State stage
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To prolong battery life, the battery under low battery condition cannot be charged with a large current.
When the VBAT pin voltage is below pre-charge threshold voltage (VPRECHG_CHG), the charger is

in pre-charge mode and provides a weak charge current equal to a pre-charge current
(IPRECHG_CHG).

There are two control loops in pre-charge mode. One is the ICHG and the other is the SYSREG. If the
battery voltage is lower than the VSYS voltage, the BATFET will not be fully turn-on so that the VSYS
is not equal to VBAT. That is, the VSYS can be powered by the buck converter rather than the low
battery, which is being charged by the pre-charge current. As a result, the system power can be
guaranteed in such low battery condition.

The pre-charge current levels IPREC (0x18, bit[3:0]) are programmable from 100mA to 850mA in a
step of 50mA via the I2C interface.

Once the VBAT pin rises above VPRECHG_ CHG, the charger enters fast-charge mode and starts fast
charging. Notice that a MUIC integrates input power source detection function, from an AC adapter or
USB input, and the switching charger can automatically set the charge current with options
accordingly. Different from a linear charger (LDO-based), the switching charger (buck-based) is like a
current amplifier because the current sinking to the switching charger is different from the current
sourcing into the battery.

Average Input Current Regulation (AICR) levels (0x13, bit[7:2]) and output charge current (ICHG)
(ox17, bit[7:2]) are all user-programmable.

The switching charger features an embedded cycle-by- cycle current limit for output inductor. Once
the inductor current reaches the current limit, the charger stops charging immediately to prevent the
device from being damaged by the over-current condition. Note the protection can be disabled in no
case.

The AICR current setting is programmed via the I2C interface. For example, AICR 100mA Mode limits
the input current to 100mA, and AICR 500mA Mode to 500mA. If not needed, this function can be
disabled. The AICR current levels are in the range of 100mA to 3250mA with a resolution of 50mA.
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The AICL levels can be set via the I12C interface (0x1E[7:0]). When TAICR is set to large current and
the VBUS voltage drops to the VMIVR level, AICL measurement mechanism will decrease IAICR level
step by step automatically until the VBUS voltage exceeds AICL threshold voltage.

IAICR

VBUS —

AICL_VTH[2:0]

VMIVR

¥

CHG AICLMeasL EvT ' DEC-AICL MEASILO]
(CHG_IRQ 5)

AY
AICL_MAX_MEAS_INTVL

Figure 4-3. Average input current level

The charge current into the battery is determined by the sensed power path on-resistance and I2C-
programmable ICHG setting. The voltage between the VSYS and VBAT pins is regulated to the voltage
controlled by the ICHG setting, and the fast-charge currents (Icuc) are I2C programmable from
500mA to 5000mA with a resolution of 100mA.

The switching charger enters constant voltage mode when the VBAT voltage approaches the output
regulation voltage (Vorec_cuc). When entering this mode, the charge current (Isar) will begin to
decrease. For default settings (charge current termination (IEOC) function is disabled), the charger
will not be turned off and will always regulate the battery voltage at Vorec_cuc. However, if charge
current termination (IEOC) function is enabled, the charger will be turned off or battery charging is
terminated when the charge current is below an end-of-charge current (Iroc_cuc) in constant-voltage
mode. The output regulation voltage is I2C programmable from 3.9V to 4.71V in 10mV steps.

If the charge current termination (IEOC) is enabled, the end-of-charge current is determined by the
termination current sense voltage (Veoc). Iroc_cuc can be set via the I2C interface from 100mA to
850mA in 50mA steps.
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When input power source is plugged in, the MT6370 checks the current sourcing capability of the
input power source when Vgus exceeds 3.3V. The following conditions should be met to start battery
charging.

CHG_VIN is below 14.5V (CHG_VIN OVP).

2. Vcuc_vin is above 3.8V (VBab_app_cuc) when sinking 50mA (Isap_app_sink_cuc) during 3oms of bad
adapter detection time, teap_app_per_cue. And this detection function can be disabled by setting
ADP_DIS (ox1B, bit[7]) register bit = 1.

There are three charge modes as below, and the charge mode which the charger operates in will be
determined according to the Vgar level:

Battery Voltage Level Vpar Battery Charge Current Isat
Pre-charge Mode Vear < VPREC (0x18, bit[7:4]) IPREC (0x18, bit[3:0])
Fast-charge Mode Veat < VOREG (0x14, bit[7:1]) Charge current is determined by 5 control loops
End-of-charge Mode Veat = VOREG (0x14, bit[7:1]) Charge current decreases naturally

In fast-charge mode, the input current limit IIN_ LIM can be selected by IINLMTSEL (0x12, bit[3:2]).
This flexible setting is suitable for wide applications of adapters:

1) IfIINLMTSEL = 00, the input current limit IIN_LIM is decided by the lower one of IAICR =
3.25A and the current limit is set by the CHG_ILIM pin.

2) If IINLMTSEL = 01, the input current limit IIN_LIM is decided by the lower one of CHG_TYP
results and the current limit is set by the CHG_ILIM pin.

3) IfIINLMTSEL = 10, the input current limit IIN_LIM is decided by the lower one of IAICR register
value and the current limit is set by the CHG_ILIM pin.

4) IfIINLMTSEL = 11, the input current limit IIN_ LIM is decided by the lower one of IAICR = 3.25A,
CHG_TYP, IAICR register value and the current limit is set by the CHG_ILIM pin.

There are 2 register bits related to the CHG_VLX switching of the MT6370:

1. SEL_SWFREQ (ox11, bit[7]) :
e If SEL. SWFREQ is disabled (set to 0), the switching frequency is 1.5MHz (default).
e IfSEL__SWFREQ is enabled (set to 1), the switching frequency is 0.75MHz.
2. FIXFREQ (ox11, bit[6]) :
o If FIXFREQ is disabled (set to 0), the charge switching frequency would be varied when VBUS
is closed to VBAT.
e If FIXFREQ is enabled (set to 1), the charger switching frequency is fixed.

There are 3 charger-related enable bits:

1. CFO_EN (0x12, bit[1]): The CFO_EN bit is used to enable or disable charge mode and boost mode
of the charger.

2. CHG_EN (ox12, bit[0)): When the CHG_EN bit is disabled, the power path BATFET will be
turned off so that the no charge current will go into the battery. That is, the input power source
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continuously delivers power to the system but does not charge the battery. However, if the system
load is higher than the input source current limit, the power path BATFET will be immediately
turned back on so that the battery power can help supply the system. The CHG_EN bit function is
the same as that of the CHG_ENB pin.

3. HZ (ox11, bit[2]): When the HZ bit is enabled, most of the internal circuits of the charger will be
turned off to reduce quiescent current.

In end-of-charge mode, if EOC_EN (0x19, bit[3]) is enabled, once the charge current is lower than
IEOC (0x19, bit[77:4]) level and within CHG_TEDG__EOC (0x19, bit[2:0]), the PMIC will send out
IRQB and CHG_IEOCI = 1 (0xC4, bit[7]). Then, the PMIC will start to check statuses of the following
three bits.

1. TE (ox12, bit[4]): If this bit is enabled, the power path will be turned off, and the buck of the
charger will keep providing power to the system.

2. EOC_TIMER (o0x17, bit[1:0]): With CHG_IEOC1 = 1, the power path will not be turned off. The
PMIC can keep charging the battery for 30 to 60 minutes to extend battery charging capacity.

3. BATD_EN (ox1B, bit[6]): After charge is done, the MT6370 will start to sink a sink current of
Ipar_sink_cue 3751A from the battery for about 256ms. If Vsar drops to trigger the recharge
function, the battery is as not connected to the charger. The PMIC will continue on battery
detection for every two seconds.
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The MT6370 also supports OTG mode. It not only provides several output current limit protection
levels, but also has low battery protection for overall system considerations. The MT6370 can select
switching frequency via SEL._ SWFREQ (ox11, bit[77]), whether the MT6370 already operates in OTG
mode or not.

There are two ways to enable OTG mode:

1. By way of software: through I2C to set OPA_MODE (ox11, bit[0]).
2. By way of hardware: through I2C to set OTG_PIN_EN (ox11, bit[1)) and OPA_MODE (ox11,
bit[0]). Users can then use GPIO to change the CHG_OTG pin level to enter or exit OTG mode.

The MT6370 also provides UUG_ON (ox1D, bit1) bit, which can be applied to different applications.

1. If OTG mode and UUG_ON are enabled, the boost-mode output is on the VBUS pin, which can be
used for OTG (On-the-Go) mode in mobile phones.

2. If OTG mode is enabled and UUG_ON bit is disabled, the boost-mode output is on the
CHG_VMID pin, which can be used in power banks; that is, adapter power can be delivered to
PD-powered devices directly.
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From a manufacturer to an end user, it may take long time for products to travel. In view of this, the
MT6370 provides shipping mode to further minimize battery leakage. After enabling SHIP_ MODE
(ox12, bit[77]), the MT6370 will shut down internal circuits to reduce quiescent current. The delay time
for BATFET to be turned off can be selected by BATDAT_DIS_DLY (0x12, bit[6]). Below list several
ways to exit shipping mode.

1. Input power source is plugged in.

2. Disable SHIP_MODE bit.

3. CHG_QONB pin is pulled from Logic High to Logic Low within 1 second.

4. Enable REG_RST to reset all registers to default values.
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The MT6370 can provide an input current pulse to communicate with an MTK-PE+ high voltage
adapter. When EN_PUMPX is enabled, the host can increase or decrease adapter output voltage by
setting PUMPX_UP_DN to the desired value. After enabling either one of them, the MT6370 will
generate a VBUS current pattern for the MTK-PE+ adapter to automatically identify whether to
increase or decrease output voltage (VBUS pin). Once the current pattern generation is finished, IRQB
will be triggered accordingly to request the processor to read the registers.
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To enhance battery thermal protection, JEITA protection is implemented in the MT6370. JEITA
guidelines were released in 2007. It includes warm and cool protection, where cool section is between
T1 and T2, and warm section is between T3 and T4. See the figure below. When battery temperature is
in warm section, the MT6370 will lower the charge voltage (Vorec_cuc) by 200mV. If the battery is in
cool section, the charger will reduce charge current by half of constant current mode current Icuc. The
MT6370 will stop charging the battery if the battery temperature is lower than T1 or higher than T4.

Charge Current
A
o] i
IcHe/2[==-= ! .
Cold |Cool | Normal {Warm| Hot
L L » TEMP.
T1 T2 T3 T4
Charge Voltage
A
VOREG_CHG[ ™~~~ "7~
VOREG_CHG-0.2V[---~- ! ,
Cold |Cool | Normal Warm| Hot
1 L » TEMP.
T1 T2 T3 T4

+—\g ngh_

Vs Low—»

Figure 4-4. JEITA protection

The respective percentages of the voltages at T1to T4 are shown in the following table.

No. Parameter Symbol Condition V\/Tis Units
CHG_VDDP
1 T1 (0°C) Threshold A% Vs rising, as percentage to Veyg vppp 73.5 %
2 T1 Hysteresis Vrinys | Hysteresis, Vs falling 2 %
3 T2 (10°C) Threshold V2 Vs rising, as percentage to Veyg vppp 68.5 %
4 T2 Hysteresis Vro_nys | Hysteresis, Vg falling 2 %
5 T3 (45°C) Threshold V3 Vs falling, as percentage to Veug vope 45 %
6 T3 Hysteresis Vs nys | Hysteresis, Vg rising 2 %
7 T4 (60°C) Threshold Vg Vs falling, as percentage to Veug vppp 34.5 %
8 T4 Hysteresis V4 uys | Hysteresis, Vs rising 2 %

Thermal condition of a battery can be monitored by the TS pin. There are four sections of the JEITA
protection to be implemented. Based on Ruor and Rcorp, Rt: and Rr: can be calculated with equation
(1) and equation (2). Herein, Ruor is the NTC resistance at the battery over-temperature threshold,
and Rcorp is the NTC resistance at the battery under-temperature threshold.
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Rr: = Vene_voor X [ (1/ Vi - 1/ Vry)/(1/ Reorp - 1/ Ruor)] (1)
Rr2=Rm:i X[ 1/ (Vcue_voop/ V1 - Rri / Reorp - 1)] (2)

CHG_VDDP

RT1
VTs
RT2 RTH
Figure 4-5. Register design for JEITA protection
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There are two ways to check the MT6370's status:

By way of hardware: The MT6370's CHG_STAT pin is an open-drain output to indicate charge
statuses, which are summarized in , for charge mode only.

Table 4-1. Charge status

Charger Status CHG_STAT Pin Output
Charge is in progress Low
Charge is done High
Charge is disabled High
Any fault occurs Blink at 1Hz

The MT6370 status is indicated in the register 0x4A as below.
e CHG_STAT: Charger status
e BOOST _ STAT: OTG boost mode status
e ADC_STAT: ADC status. Check whether ADC is active or idle
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The MT6370 reports status to host (CPU, MCU, EC, or etc.) by the IRQB (interrupt command to host)
pin, which is an open-drain output. The IRQB pin goes low when any fault occurs. It will be
automatically reset when all the fault flags are cleared.

The IRQB pin is used to indicate whether the MT6370 has any charging event. If an application
processor (AP) detects a falling edge on the IRQB pin, the AP will start to read the IRQB registers
0xCo through 0xC8 sequentially. However, if any of the events is triggered again during the register-
reading period, it will be a miss, that is, the new event will not be successfully triggered.

There is no new event OXCO i There is a new event

One evenflUring system reading One event X0 egers One sven?urmg system reading INT_REZ

IRQB pin s triggered s triggered fis mggerei/ lrlgg;r INT

2ms
System read J/ J J/ J J/ J/ J/ \L J/ \L J/ \L
oxcoloxci| -.... Joxc7] oxcs oxcdoxct | ..... Joxc7]oxcs 0xCOoxC1]| .....-[oxc7]oxcs
Table 4-2. IRQB pin diagram
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The CHG_DSEL pin is an open-drain output. When the device starts to detect input supply source,
CHG_DSEL drives Low to indicate that detection is in progress and the device 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.
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Battery over-voltage protection (BAT OVP) indication is accomplished by the open-drain and active-
low output, CHG_VBATOVPB: Low if BAT OVP occurs, and High, otherwise.
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The resistance between the charger output and the battery cell terminal may cause the charger to
enter constant voltage operation mode from constant current operation mode too early, and thus
increase the battery charging time. To reduce the battery charging time to speed up charge cycle, the
MT6370 provides IR compensation function so that the charger has more precise control over the
timing that the charger operates in constant current mode, which has the maximum charge current.
Host (AP) can set IR compensation function by programming the register bits BAT_COM (0x2C,
bit[5:3]) and VCLAMP (0x2C, bit[2:0]). The formula is as below:

Vacruar = V + min. (Icac (Actual) x BAT _COM, Vciampr)
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For hardware protection, the MT6370 supports input current limit setting on the ILIM pin by way of a
resistor from ILIM pin to ground.

Invmax = Kiuv / R

For example, if the input current limit is to be set as 2A with a typical input current limit factor KILIM
as 355AQ, a resistor of 1802 will then be chosen as the resistor from the ILIM pin to ground. The
actual input current limit is the minimum between the result of IINLMTSEL (0x12, bit[3:2]) and ILIM.
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The figure below shows the flow chart of ADC conversion operation. ADC conversion starts from
selecting an ADC channel by setting ADC_IN_SEL (0x21, bit[7:4]) and enabling ADC_START (ox21,
bit[0)). After about 200ms of ADC conversion time for a conversion to be completed, ADC_DONEI
(0xCs, bit[0]) will be enabled and ADC_STAT (0x4A, bit[0]) will be disabled. The host can be
informed that ADC conversion is completed by reading the register bits.

%DC Conversion Star9

A 4

Set ADC channel
ADC_IN_SEL (0x21, bit[7-4])
and

Start ADC conversion
ADC_START (0x21, hit[0])=1

y

Check ADC conversion complete
ADC_DONEI (0xC5, hit0) = 1

or

ADC_STAT (0x4A, bit0) = 0

Read ADC code

ADC_CODEH][7:0] - ADC_CODEL][7:0]
and

Calculate measurement

A 4

4Gnish ADC Conversi(D

Figure 4-6. ADC conversion operation flow

The host can read ADC high-byte codes from ADC_CODEH (0x4C, bit[7:0]) and low-byte codes from
ADC_CODEL (0x4D, bit[7:0]) to calculate the measured voltage/current/temperature data with
respect to each ADC channel. The table below shows measurement equations for various ADC
channels. When measuring IBUS, AICR setting needs large 350mA at least. When measuring IBAT,
the ICHG setting needs large 1A at least.

ADC Channel Measurement Equation Measurement Range
VBUS_DIVs [(ADC_CODEH x 256) + ADC_CODEL] * 25mV 1V to 22V
VBUS_DIV2 [(ADC_CODEH x 256) + ADC_CODEL] * 10mV 1Vto 9.7V

VBAT [(ADC_CODEH x 256) + ADC_CODEL] * 5mV oV t0 4.9V
VSYS [(ADC_CODEH x 256) + ADC_CODELY] * 5mV oV t0 4.9V
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ADC Channel Measurement Equation Measurement Range
CHG_VDDP [(ADC_CODEH x 256) + ADC_CODEL] * smV oV to 4.9V
TS_BAT [(ADC_CODEH x 256) + ADC_CODEL] * 0.25% 0% t0 100%

TAICR[5:0] Islzglig < 400mA [(ADC_CODEH x 256) + ADC_CODEL] * 50mA * 0.67 0A to 0.4A
TAICR[5:0] Islzglsng > 400mA [(ADC_CODEH x 256) + ADC_CODEL] * 50mA OAto5A

IBAT
ICHG[5:0] setting 500mA to | [(ADC_CODEH x 256) + ADC_CODEL] * 50mA * 0.536 0A t0 0.85A

850mA

IBAT [(ADC_CODEH x 256) + ADC_CODEL] * 50mA 0Ato5A

ICHG[5:0] setting > 90oOomA - -
TEMP_JC [(ADC_CODEH x 256) + ADC_CODEL] * 2°C - 40°C -40°C to 120°C
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The PD function of the MT6370 complies with USB Type-C Port Controller Interface spec 1.0. Some
“Not support” functions are listed in the register table.
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The USB_PD implements multiple comparators which can be used by software to determine the state
of the PD_CC1, PD_CC2, and PD_VBUS pins. This status information provides the host processor all
of the information required to determine attach and detach status of the cable.

The USB_PD has three threshold comparators, which match the USB Type-C specification for the
three charge current levels, which can be detected by a Type-C device. These comparators can
automatically trigger interrupts to occur when there is a change of state.

The USB_PD also has a comparator, which monitors whether VBUS reaches a valid threshold or not.
The MT6370 can measure VBUS up to 20V, which allows the software to confirm the PD claim.
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The USB_PD has the capability to do autonomous DRP toggles. In DRP toggles, the MT6370
implements DRP toggle between SRC (source) and SNK (sink). It can also present as a SRC or SNK
only and monitor PD_CC1, PD_CCz2, and PD_VBUS status.
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ype-C connectors allow USB Power Delivery (PD) to communicate over the connected PD_CCx pins
between two ports. The communication method is the BMC Power Delivery protocol. Possible usages

are outlined below:

e Negotiating and controlling power levels

e Alternate mode interfaces, such as Display Port

e Role swap for dual-role ports, switchable between as the source or sink

e Communication with USB Type-C full featured cables

The USB_PD integrates a BMC PD block, which includes a BMC physical layer and packet buffer,
which allow packets to be sent and received by host software through 12C. The USB_PD allows host
software to implement all features of the USB BMC PD through writes and reads of the buffer and
control of the USB_ PD physical interface.

Table 4-3. USB PD abbreviations

Term Description

BMC Biphase Mark Coding
TCPC Type-C Port Controller
TCPCI Type-C Port Controller Interface
TCPM Type-C Port Manager
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Figure 4-7. Type-C port controller (TCPC) interface
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The Type-C Port Controller Interface, TCPCI, is the interface between a Type-C Port Manager and a
Type-C Port Controller.

e The Controller Interface uses the I2C protocol:

e The TCPM is the only master on this I2C bus.

e The TCPC is a slave device on this I2C bus.

e The TCPC supports Fast-Mode bus speed.

e The TCPC has an open-drain output, active-low PD_IRQB pin. This pin is used to indicate
change of state, where the PD_IRQB pin is asserted when any Alert Bits are set.

e The TCPCI supports I/O nominal voltages of 1.8V and 3.3V.

e The TCPC supports auto-increment of the I2C internal register address for the last byte
transferred during a read, independent of an ACK/NACK from the master.
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The MT6370 provides a single high-efficiency boost converter to serve for positive and negative
voltage for LCD display bias. The output voltage DB_BSTVOUT, DB_ POSVOUT and DB_ NEGVOUT
are programmable and the operation voltage setting is shown in . The DB_BSTVOUT should
be selected to provide enough headroom for good ripple and load transient performance. The
headroom voltage between DB_ BSTVOUT, and the maximum absolute value of DB_POSVOUT and
DB_NEGVOUT should be higher than 200mV. The Display Bias operation can be controlled by pins
or register bits with

Table 4-4. Display bias operation setting

Channel Range Step Register Suggest Value
DB_BSTVOUT 4V to 6.15V 50mV/LSB oxB2[5:0] 5.7V
DB_POSVOUT 4V to 6V 50mV/LSB oxB3[5:0] 5.5V
DB_NEGVOUT -4V to -6V 50mV/LSB oxB4[5:0] -5.5V

Table 4-5. Display bias operation control setting

DB_ext_en DB_.ENP DB_.ENN DB_vpos_enDB_vneg_en Status
oxBo[o] Pin Pin oxBi[6] oxB1[3]
0 X X 0 0 Standby
o X X 1 0 DB_POSVOUT enable
0 X X 0o 1 DB_NEGVOUT enable
0 X X 1 1 DB_POSVOUT & DB_NEGVOUT enable
1 0 o] X X Standby
1 1 o X X DB_POSVOUT enable
1 0 1 X X DB_NEGVOUT enable
1 1 1 X X DB_POSVOUT & DB_NEGVOUT enable
Df;]‘;(’;t[(—)‘]’“ DB—O i‘];’(’;"};pm DB_ENP Pin | DB_ENN Pin Status
1 0 o] 0 Standby
1 o 1 0 DB_POSVOUT enable
1 o o 1 DB_NEGVOUT enable
1 0o 1 1 DB_POSVOUT & DB_ NEGVOUT enable
1 1 o] X Standby
1 1 1 X DB_POSVOUT & DB_ NEGVOUT enable

The MT6370 provides a delay time control between the DB_POSVOUT and DB_NEGVOUT during
power sequence. The bits of the 0xB2[7:6] are used to set the delay time. and Figure 4-8
show the delay time and the sequence for Display Bias during power on and off.
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Table 4-6. Display bias delay time control setting

oxB2[7:6] I’I)‘flllilg Power On Power Off
DB_POSVOUT start to ramp up when | DB_NEGVOUT start to discharge when
00 No DB_ENP =Hordb_vpos_en =1 DB_ENN = L or db_vneg_en =0
constraint| DB_NEGVOUT start to ramp down DB_POSVOUT start to discharge when
when DB_ENN =H or db_vneg_en =1 | DB_ENP =L or db_vpos_en =0
BE_EE%V_OI[{JZ :Efgt to ;eslme;;lgplwhen DB_NEGVOUT start to discharge when
— - —VPOS_en = DB_ENN =Lor db_vneg_en =0
DB_NEGVOUT start to ramp down >
o1 oms DB_POSVOUT start to discharge after
after DB_POSVOUT ramp up to target . 3
and delay oms even the DB ENN = H DB_NEGVOUT discharge to GND and delay
or db Vr?eg_en -1 — - oms even the DB_ENP = L or db_vpos_en =0
gg—ggiv_ogg :?ﬁt to g:rne;;u_plwhen DB_NEGVOUT start to discharge to GND
- — —VPOs_en = when DB_ENN =L or db_vneg_en =0
DB_NEGVOUT start to ramp down .
10 1ms after DB POSVOUT ramp ub to tareet DB_POSVOUT start to discharge after
and delav 1ms even the DII)S ENN _ %{ or DB_NEGVOUT discharge to GND and delay
b Vnegy_en -1 — - 1ms even the DB_ENP = L or db_vpos_en =0
gg—ggﬁ,"_og :fﬁ;'t to ramp;lu_plwhen DB_NEGVOUT start to discharge when
— = Hordb_vpos_en= DB_ENN = Lor db_vneg_en =0
DB_NEGVOUT start to ramp down .
11 4ms DB_POSVOUT start to discharge after
after DB_POSVOUT ramp up to target — . 8
and delay 4ms even the DB ENN = H DB_NEGVOUT discharge to GND and delay
or db Vri/eg_en - — B 4ms even the DB_ENP = L or db_vpos_en =0
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Figure 4-8. Display bias delay time control sequence

The MT6370 supports the DB periodic mode with the enable bit 0xBo[7] and frequency select bit
0xBo[6]. In the periodic mode, the enabled channel of the DB_POSVOUT and DB_ NEGVOUT will
repeat on/off sequence. The timing diagram for the periodic mode control is shown in Figure 4-9.

Table 4-7. Periodic mode control setting

db_periodic_mode db_freq_pm .
— = — — ton (ms eriod (ms
oxBol[7] oxBo[6] Gy tp )
o o X X
o 1 X X
1 0 2 50
1 1 1.6 30
vsys g/
Periodic mode o
DB_ENP ’ tperiod e tperiod .
DB_BSTVOUT  / ton ton
A P
5  —/ /T
DB_POSVOUT , / :
DB_ENN g
DB_NEGVOUT -2
N — N —\ _

Figure 4-9. Periodic mode control
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The MT6370 integrates internal switch resistors to discharge the output voltage when the channel
power is off. Setting register 0xB1[4] = 1 and 0xB1[1] = 1 to enable the discharge function of
DB_POSVOUT and DB_NEGVOUT individually. The output will keep connecting to GND when the
register 0xB1[5] = 1 and oxB1[2] = 1.
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The MT6370 provides torch mode and strobe mode operation for FLED application. Torch mode
power supply by the battery directly and the strobe mode power supply by the battery operating in
OTG mode. There are two power switches to select the power loop. In torch mode, the
FL_VINTORCH turn on to connect to battery. In strobe mode, the CHG_VIN voltage is detected

avoiding the high voltage stress to turn on the FLED. The charger will operate in OTG mode to provide
the power in strobe mode.
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Figure 4-10. FLED flow chart
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The MT6370 provides 117 different current levels from 25mA to 750mA in steps of 6.25mA or 50mA
to 1500mA in steps of 12.5mA in strobe mode. FLED1 and FLED2 strobe currents can be programmed
by register 0x74[6:0] and register 0x78[6:0] for flash brightness. The following figure shows that
when strobe target current is higher than timeout current level, it will be terminated by the strobe
timeout period to elapse. FLED turns off completely after the strobe timeout which is set by register
0x73[6:0] for strobe LED1 and LED2. If the strobe target current is lower than timeout current level, it
will keep lighting even the timeout is finished.
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Note: If FLCS1_EN/FLCS2_EN = “0”, FLED will not be turned on even FL._ STROBE enable.
Figure 4-11. FLCS1_EN and FLCS2_EN (FL_STROBE)
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Note: If FLCS1_EN/FLCS2_EN = “0”, FLED will not be turned on even FL,_STROBE register is set “1”.
Figure 4-12. FLCS1_EN and FLCS2_EN (FL_STROBE_ reg)
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The MT6370 provides 31 different current levels from 25mA to 400mA in steps of 12.5mA. FLED1 and
FLED2 torch currents can be programmed by regox75[4:0] and regox79[4:0] for torch brightness.
Once torch mode is enabled, the current sources will ramp up to the programmed torch current.

FL_TORCH

FLCS1_EN }
(REGOX7E[1]) :
FLCS2_EN |
]
I
I

(REGOX7E[0])
FL_LEDCS1

(Current)
FL_LEDCS2 | |
(Current) I I

| [ | [
Note: If FLCS1_EN/FLCS2_EN = “0”, FLED will not be turned on even FL_TORCH enable.

Figure 4-13. FLCS1_EN and FLCS2_EN (FL_TORCH)

FL_TORCH_reg

FLCS1_EN
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l
|
|
FLCS2_EN I
|
|
|

(REGOX7E[0])

FL_LEDCS1

(Current) I
FL_LEDCS2 | |

(Current) : :

Note: If FLCS1_EN/FLCS2_EN = “0”, FLED will not be turned on even FL._ TORCH register is set “1”.
Figure 4-14. FLCS1_EN and FLCS2_EN (FL_TORCH_ reg)
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The strobe current setting can be changed to torch current level setting by regox75[4:0] and
regox79[4:0] when the FL._ TXMASK pin goes high during strobe operation. It can release the current
from torch to strobe when FL_TXMASK pin goes low within the timeout period.

|
|
|
FL_STROBE |
| L
FL_TXMASK : : :
f f Current Level t
I I I (FLED_ISTRB) I I
_____ +—— — o= R
: Current Level
FL_LEDCS# N (FLED_ITOR)
(Current)— — — 7 | B | T -0
4 | | e

Note: TXActiveLevel = 1, TXSEL<1:0> # <00>
Figure 4-15. FI,_ TXMASK function
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The device features a built-in protection against flash LED failures result from short-circuit. When the
FL_LEDCS1 or FL._LEDCS2 voltage is lower than 1V, the current source will be clamped to 320uA to
prevent the over load issue.
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Input ceramic capacitor of 4.7uF is recommended for FL._VMID pin. For better voltage filtering,
ceramic capacitor with low ESR is recommended. The best performance of the Flash LED can be
achieved by using the capacitor of large capacitance. X5R and X7R types are suitable because of their
wider voltage and temperature ranges.
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When the adapter supply power is higher than Vove_strs_rL (typ. 5.6V), the flash LED will not work to
protect the internal circuit.
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When the battery voltage is lower than a specified value, the FLED will be turned off. Until the battery
voltage rises above the low battery voltage protection threshold plus hysteresis voltage value, the

FLED resumes turn-on. The low battery voltage protection can be programmed with register ox1A[7:4]
for 16 different levels (2.3V to 3.8V, 0.1V step).

If a charger power input Vcuc_vin < Vove_strs_rL (typ. 5.6V) is plugged in/out, the flash LED current
sources will operate the same as described before, as shown in Figure 4-16 and Figure 4-17 for torch
mode and strobe mode, respectively.

FL_TORCH
or FL_TORCH_reg

TA Plug
(CHG_VIN < 5.6V)

FL_LEDCS
(Current)

Figure 4-16. Torch case (CHG_VIN < 5.6V)

FL_STROBE
or FL_STROBE_reg

TA Plug
(CHG_VIN < 5.6V)

| ————P
FL_LEDCS Timeout
(Current)

Figure 4-17. Strobe case (CHG_VIN < 5.6V)

When charger adapter (CHG_VIN > 5.6V) is plugged in, there is no influence on FLED operation with
torch mode and the FLED output current will be interrupted immediately with flash mode for
protection.
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FL_TORCH
orFL_TORCH reg

TA Plug
(CHG_VIN >5.6V)

FL_LEDCS
(Current)

Figure 4-18. Torch case (CHG_VIN = 5 .6V)

FL_STROBE
or FL_STROBE_reg

TA Plug
(CHG_VIN>5.6V)

FL_LEDCS
(Current)

Figure 4-19. Strobe case (CHG_VIN = 5.6V)

The CHG_VMID voltage level will change from strobe mode setting to OTG setting when the OTG
function is enabled.

FL_TORCH
orFL_TORCH reg

CHG_OTG

FL_LEDCS
(Current)

VOBST
CHG_VMID o8BS

Figure 4-20. Torch case with OTG
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FL_ STROBE
orFL_ STROBE reg
CHG_OTG
r—
FL_LEDCS Timeout
(Current)
VOBST
CHG_VMID VL
Figure 4-21. Strobe case with OTG
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The MT6370 integrates a four-channel RGB LED driver, designed to provide a variety of lighting
effects for mobile device applications. The RGB LED driver includes a smart LED string controller,
and it can drive 3 channels of LEDs with a sink current of up to 24mA and a CHG_VIN power good
indicator LED with a sink current of up to 6mA. It provides three operation modes for the RGB LEDs:
PWM mode, breath mode, and register mode. The device can increase or decrease the brightness of
the RGB LEDs upon command via the I2C interface.

RGB_ISINK1

VSYS

Mode Setting
Register/PWM/Breath

RGB_ISINK2

C2XEANEA

-

RGB_ISINK3

g

RGB_ISINK4

MediaTek Confidential
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Figure 4-22. RGB LED driver application circuit
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The MT6370 features a built-in PWM mode control by setting ISINKx_ DIM_MODE to 00. The
RGB_ISINK1 to RGB_ISINK3 of the MT6370 can provide up to 24mA per string. There are 7 step
LED current control by setting ISINKx_ CUR_SEL each channel. The ON/OFF of the current source is
synchronized to the PWM signal. The frequency of LED current is equal to the PWM input signal that
is setting by ISINKx_ DIM_ FSEL. In order to guarantee the PWM resolution, the PWM frequency
have to be operated at range of 0.1Hz to 1kHz that is selected by ISINKx_DIM_ FSEL.

A
RGBXx_ISNK — A
|
RGB Current
Y > Time
Frequency "
<>
Duty
32 steps

Figure 4-23. RGB PWM mode operating principle
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In the breath mode, the 3 channels of the MT6370 can provide up to 24mA per string. There are 7 step
LED current control by setting register ISINKx_ CUR_SEL each channel.

In order to provide a smooth breath mode, there are 6 period timing to control the rising time and
falling time, and it is controlled by setting register ISINKx_ VREATH_TON_SEL,
BISINKx_BREATH_TOFF_SEL, BISINKx_ BREATH_Trx_SEL and ISINKx_ BREATH_Tfx_SEL.

A
RGBX_ISINK — -
IRGE Current
v » Time
t+— P t—rt+—P+— P t+—Pp—>
tr1 tr2 ton tr1 tr2 torFr

Figure 4-24. RGB breath mode operating principle

MediaTek Confidential © 2017 MediaTek Inc. Page 85 of 173

This document contains information that is proprietary to MediaTek Inc.

Unauthorized reproduction or disclosure of this information in whole or in part is strictly prohibited.



MT6370
PMIC Datasheet

The MT6370 features a built-in register mode control by setting ISINKx_ DIM_ MODE to 1X. The
register ISINKx_SFSTR_EN controls the soft-start time ON/OFF. If ISINKx_SFSTR_EN is enable,
ISINKx_ SFSTRx_TC can select soft start time for the each step. The four channels of the MT6370 can
provide up to 24mA per string. There are 7 step LED current control by setting register
ISINKx_CUR_SEL each channel.

A

RGBXx_ISINK —

IrGB
Current

y » Time

—>

Soft-start time
32 steps

Figure 4-25. RGB register mode operating principle
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The MT6370 provides brightness controllable backlight LED for 4P8S applications. The LED current
level can be programmed via the register and the external BL_PWM pin. Each of the four channels
can be controlled by the bits (register 0xAo[5:2]). The ramp time from a current level for one
brightness level to that for another brightness level can be adjusted from oms to 80ooms. The
MT6370 supports torch/strobe mode for backlight LED with regulated constant current. The output
current provides up to 30mA for torch/strobe mode per channel white LEDs for front camera screen
flash applications. A built-in programmable timer is used for strobe mode timeout function. It adopts
four channels to provide accurately regulated current flow through four separate white LEDs
independently. If the backlight LED is no use, it needs to disable the bled_Xch_en by setting

oxAol[5:2].
Table 4-8. BLED operation control table

BL_EN BL_ENx BL. PWM PWM Pi

0xA0[6] 0oxAo0 [5:2] oxA2[7] BL_ R
o X X X
1 0000 X X LED Bias enable
1 1111 0 X ILepx = BLED Brightness
1 1111 1 o] LED Bias enable
1 0000 1 Duty LED Bias enable
1 1111 1 Duty ILepx = (BLED Brightness*PWM Duty)
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The LED brightness current level is controlled via the register and the PWM duty cycle. LED current
mapping can be set either linear or exponential. The LED current can be approximated by the
equation:

Base on linear mapping, the current for the 11 bit code can be approximate by the equation:
ILep = 0.0146mA x Brightness Code x PWM Duty

Base on exponential mapping, the current for the 11 bit code can be approximate by the equation:
ILep = 0.06mMA X (1.00304057220329Brightness Code x PWM Duty)
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Besides the programmable built-in I2C backlight LED current level control, the MT6370 features a
built-in PWM dimming current control by setting the register 0xA2[7] = 1, offering a linear current
dimming by the external clock source. In order to guarantee the sufficient PWM dimming resolution,
the dimming frequency must be operated at range of 50Hz to 50kHz.
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The PWM input frequency range is 50Hz to 50kHz. To achieve the full 11-bit maximum resolution of
PWM duty cycle to the LED brightness code, the input PWM duty cycle must be > 11 bits, and the
PWM sample period (1/ famprLe) must be smaller than the minimum PWM input pulse width. Figure
4-26 shows the ideal maximum resolutions based on the input PWM frequency. The minimum PWM
frequency for each PWM sample rate is based on PWM timeout.

12
11
210 AN AN
S, URNIERN
5 AN NN
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§ 6 | IMHz AMHz 24MHz_ I\ N
€S \\\
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é 3
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1
0
0.01 0.1 1 10 100

Input PWM Frequency (kHz)

Figure 4-26. PWM sample rate, maximum resolution vs. input PWM frequency
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The MT6370 features a built-in BLED torch mode control with the register 0xA7[7:6] = 1X. In BLED
torch mode, the MT6370 provides 256 different current levels from typically omA to 3omA. The torch
current level for brightness is adjusted via the register oxA9. When backlight torch mode is set, PWM
control will be disabled, and backlight LED current will set to Bled_Torch_ Current. The torch current,
torch ramp up/down timing setting can be set by the following table.

AP give the I°C

command to the MT6370

Backlight Output

Set the Backlight Flash timeout Enable Enable Enable
and ramp time, self-Flash Backliaht Backlight Backlight

Torch/Strobe current 9 Torch Strobe

I I I I

| | | |

| | | |

| | | |

bled_strobe_current [~~~ =7 T~ I T T T T T N

[ [ g

| | bled_strol

current

AP give the I°C

command to the MT6370

Backlight Output
current
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bled_torch_current
bled_dim

——————— | t timeou

Figure 4-27. Backlight strobe mode case 1

4

Set the Backli_ght Flash timeout Enable Enable Disable Enable
and ramp time, self-Flash it Backlight Backlight Backlight
Torch/Strobe current g Torch Torch Strobe
T T T T
| | | | |
| | | | |
| | | | |
bled_strobe current [~ T " T~~~ | - T === I~ o
| | | g
| | | ble¢d_strobe_f
bled_torch_current - ——————— l— ————— ﬂ imeout

bled_dim

\ 4

Figure 4-28. Backlight strobe mode case2
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The MT6370 features a built-in BLED strobe mode control with register 0xA7[7:6] = 01. In BLED
strobe mode, the MT6370 provides 256 different current levels from typically omA to 3o0mA. When in
the BLED strobe mode, it is suggested that setting OCP to 1.8A by register oxA1[2:1] to avoid easier
trigger OCP. The strobe currents are adjusted via the register for flash brightness. Strobe mode LED
current is activated by setting register 0xAA [7:0]. When the backlight strobe function timeout is
enable, it can set 77 bit programmable from 16ms to 2048ms in 16ms/code.

When backlight strobe mode is set, PWM control will be disabled and backlight current set to
Bled_Strobe Current. After strobe function timeout, bled_flash mode set to 0o and return to
backlight normal operation. The strobe current, strobe ramp up and ramp down can be set by the
following table.
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The MT6370 provides an internal open-circuit LED, or any open-circuit protection to limit its output
voltage. The OVP function prevents the MT6370 from being damaged when an open-circuit or open
circuit condition occurs. Once the open circuit condition is removed, and the MT6370 will return to
normal operation.
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A built-in low dropout linear regulator (LDO) provides a programmable output voltage and supplies
output current of 600 mA, which enables a cost-effective solution to drive a vibration motor with
ceramic output capacitors. The LDO output voltage can be programmed from 1.6V to 4V in a step of
200mV.

The LDO can be used to drive an external DC motor also referred to as Eccentric Rotating Mass (ERM)
motor, in mobile device applications. The driver has fast response time if LDO_EN becomes active. A
vibration kick can be produced by reversing the motor spin direction to produce a sharp transient and
stop the motor quickly. When programming the LDO to a lower output voltage, the motor is further
protected from being overdriven.

A small 2.2uF bypass ceramic capacitor is required to be connected directly between LDO_VIN pin
and GND pin, and another 2.2uF ceramic bypass capacitor should be place in close proximity across
the LDO_VOUT pin and the GND pin. The LDO output voltage setting is stored in the registers
depending on the mode selected, haptic or vibrate respectively. The LDO also includes an internal
circuit for short-circuit and over-current protection.

If the LDO is unused, LDO_VIN should connect to VSYS, and the REGox81[7] should set 0.
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The following table shows the MT6370 unique address as a PMU or PD slave to AP, respectively.

PMU Slave Address
MSB LSB R/W Bit R/W
011010 0 1/0 69/68
PD Slave Address
MSB LSB R/W Bit R/W
100111 0 1/0 9D/9C

The I2C interface bus must be connected to a resistor 2.2kQ to power node and independent

connection to processor, individually. The I2C interface also supports High-Speed (HS) mode for data
transfer rate up to 3.4Mbits. The I2C timing diagrams are listed below.

Read N bytes from the MT6370

Slave Address Register Address Slave Address M*SB Data 1 L%B
|S|||||||IOIAI|||||||IAISrI|||||||1|AI||||||||A}—‘
RIW Assume Address = m Data for Address = m
LMSB Data 2 LSB MSB Data N LSB
LLT LT[ Jap LITTTTT T [Ale]
Data for Address =m + 1 Data for Address=m+N -1
Write N bytes to the MT6370
Slave Address Register Address MfB Data 1 L%B M%B Data 2 L%B
|S|||||||IOIAI||||||||A|||||||||A||||||||IA}—‘
RIW Assume Address = m Data for Address = m Data for Address =m + 1

MSB Data N LSB
v 12
Lo ERERRRREDD

Data for Address=m +N -1

I:l Driven by Master, I:l Driven by Slave, E Stop, Start, Repeat Start

Figure 4-29. I?C timing diagrams
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The junction temperature should never exceed the absolute maximum junction temperature Tsmax),
listed under Absolute Maximum Ratings, to avoid permanent damage to the device. The maximum
allowable power dissipation depends on the thermal resistance of the IC package, the PCB layout, the
rate of surrounding airflow, and the difference between the junction and ambient temperatures. The
maximum power dissipation can be calculated using the following formula:

Ppouax) = (Toouaxy - Ta) / 04

where Tjaax) is the maximum junction temperature, Ta is the ambient temperature, and 0;a is the
junction-to-ambient thermal resistance.

For continuous operation, the maximum operating junction temperature indicated under
Recommended Operating Conditions is 125°C. The junction-to-ambient thermal resistance, 64, is
highly package dependent. For a WL-CSP-93B 4.22x4.32 (BSC) package, the thermal resistance, 64, is
22.8°C/W on a standard JEDEC 51-7 high effective-thermal-conductivity four-layer test board. The
maximum power dissipation at Ta = 25°C can be calculated as below:

Ppaax) = (125°C - 25°C) / (22.8°C /W) = 4.38W for a WL-CSP-93B 4.22x4.32 (BSC) package.
The maximum power dissipation depends on the operating ambient temperature for the fixed Tsaax)

and the thermal resistance, 05a. The derating curves in Figure 4-30 allows the designer to see the effect
of rising ambient temperature on the maximum power dissipation.

55 T
50 Four-Layer PCB_|

45
4.0
35
3.0 AN

25
2.0 N

15
1.0 ™
0.5
0.0

Maximum Power Dissipation (W)

0 25 50 75 100 125
Ambient Temperature (°C)

Figure 4-30. Derating curve of maximum power dissipation
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The PCB layout is an important step to maintain the high performance of the MT6370. Both the high
current and the fast switching nodes demand full attention to the PCB layout to save the robustness of
the MT6370 through the PCB layout. Improper layout might show the symptoms of poor line or load
regulation, ground and output voltage shifts, stability issues, unsatisfying EMI behavior or worsened
efficiency. For the best performance of the MT6370, the following PCB layout guidelines must be
strictly followed.

e Place the input and output capacitors as close as possible to the input and output pins
respectively for good filtering.

e Keep the main power traces as wide, short and two layers as possible.

e The switching node area connected to LX and inductor should be minimized for lower EMI.

e Connect the AGND and PGND to a strong ground plane for maximum thermal dissipation and
noise protection.

e Directly connect the output capacitors to the feedback network of each channel to avoid
bouncing caused by parasitic resistance and inductance from the PCB trace.
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1. FL_VMID needs to connect to CHG_VMID and places C20 on the top layer.

2. Charger output needs to connect to Battery power path and the Battery power path should be wide,
short and thick to prevent IR drop.

3. There should be an independent path from BATS pin to battery+ connector. It is to achieve

Kelvin-sense input for battery voltage measurement. Besides, the path should be as short as

possible.

Tie to the AGND and PGND to a strong ground plane on the top layer.

4.

CHG_BOOT race should be keep
way rom other Sgn ace

FL_LEDCS1

FLLEDCS2

0320100

o10) L

O]
O)

zzzzzzzzz

ol

LDO_VIN & LDO_VOUT ta

' VDDA capa
2. The VDDA capaciors shou be placed as close as poss (o VDDA pi

o
1608 C4.70F
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nioYo¥e)
lc)o)e)

53
los03 C17lgg

u
252002200

aaaaaaaaaa
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nes impedance shoud be maiched  LPD_CC1& PD_CC2 tace it shoul be » 10mit
88 D 8 D-fnes impetance shoud e maiched 3 2ep away o ober sgnal o

VBATS shouid be independent path
‘Connect o batery comector diecty.
ToBatery Pack
i as posstle

== T

CHG LM v
<ot 25 o

1. BLED1-4 vace vidh shouid > 1omi
 keep away from LX race

L
25200104

LDO_VIN & LDO_VOUT race with should be > 20mi

1
2. The VDDA capacors should be placed as closo as possibe 0 VDDA pin

ar
1608 CA7F

| NEGCF1 & DB _NEGCF2. ‘

THE DB_NEGVOUT, D&_POSVOUT & DB_BSTVOUT race must short pah o exernal capaciors

(b) With external OVP function

Figure 4-31. PCB layout guide
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FL_VINTORCH (To SYS)

CHG_VDDP
Charger / USB PD / FLED
CHG_VIN CHG_VMID
OVP_CTRL Lo CHG_BOOT
- ‘ OVP Controller -
veu UUG Controller
BL_VDDA
To VBUS ) PD_VBU:! PD_VDDA —
(To )PD) - CHG Charger/OTG [
PD_VCONNS) Programmable Protection Controller CHG_VLX
PD COL. USB Type-C PD |
. Controller ‘:1
PD_IRQB HG_PGND
D+
o BC12
’ ) FL_VMID ( To CHG_VMID )
To VBAT sense) VBAT
]
CHG_VBATOVPB b
d
CHG_STAT
1 CHG State Machine
CHG_DSEL ya
L [] FLED {H
Controller
T {ﬂ FL_LEDCSL
CHG_O —
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ADC Silicon Power Path
VoD VDDA Temp Controller
Regulator Detection
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e | e
scL
12c
SD.
RGB Driver
| RGB_ISINKL
MRSTBO————| RGB Current } jgwkz
IRQI stage | RGE_ISINK3
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RGB Control
System Digital Controller
RGB PWM RC
LDO
LDO_voUT LDO_VIN
Display Bias
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DB_NEGCF1, Inverting =
DB_NEGCI Charge NEG SCP
DB_NEGVOUT Pump
! BackLight BL_VDDA
DB_NEGPGND ‘ BL
Protection BL_vouT
BL_VLX
DB_POSVOUT! Loo POS SCP -
DB_BSTVOUT 1 BL PWM/Drv ]
BL_PGND
DB BST BLDCto B “g‘"
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BL_LEDL
||t curent BL_LED2
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Logic BL Control BLLEDA
ocp Logic
s PWM RC BL_PWM
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Figure 5-1. MT6370 functional block diagram
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Table 5-1. Control pin description
Pin
I2C Connection
Part Pin Name Pin Description Pin Type Suggestion
Controlled When
Unused
Input/Active-
MRSTB Manual reset input for hardware reset. | Low (Default: Yes Floating
Disable)
I2C interface serial data input/output.
SDA Open-drain. An external pull-up I/Ig)u;/l (_)Srtglunt Yes
resistor is required. P
I2C interface serial clock input. Open-
Top SCL drain. An external pull-up resistor is I/Ig)u;/l (_)Srtglunt Yes
required. P
Interrupt output, active-low open- )
IRQB drain, to request the processor to read OUt%lrté i(I)lpen No
the registers.
Interrupt output, active-low open- )
PD_IRQB | drain, to request the processor to read qu]);rté i(I)lpen No Floating
the registers.
Input/Active- Tie to ground
CHG_ENB | Charger enable input, active-low. P Low Yes to enable
charger
OTG boost mode enable control, Input/Active- .
CHG_OTG | tive-high. Act with OTG_PIN EN. High Yes Floating
Charge status indication, open-drain
output that indicates charge is in
progress when held low and charge is Output/Open-
CHG_STAT | finished when held High. If any fault u %1 pen No Floating
occurs, CHG_STAT will blink at the ramn
frequency of 1Hz. Connect a 2.2k to
10kQ pull-up resistor.
Charger Open-drain output. When the device
starts to detect input supply source,
CHG _DSEL drives Low to indicate
that detection is in progress and the
device needs to take control of the D+
and D- signals. When detection is Output/Open-
CHG_DSEL | completed, CHG_DSEL holds Low if Ii)rainp No Floating
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.
Battery over-voltage protection (BAT
CHG_VBATO | OVP) indication, open—drain and Output/Open- No Floatin
VPB active-low output: Low if BAT OVP Drain &
occurs, and High, otherwise.
Charger Internal BATFET enable control input.
In shipping mode, CHG_QONB is .
CHG_QONB | pulled Low for the duration of Inpugxtwe No Floating
tqons_exit_sHIp_cHg (typical 0.9s) to exit
shipping mode.
FL_TORCH | Flash LED Torch mode enable Input. Input/ A ctive- Yes Short to
Flash High ground
FL_STROBE | Flash LED Strobe mode enable input. | Input/Active- Yes Short to
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High ground
Configurable power amplifier
synchronization input or configurable
active-high torch mode enable. Input/Active- Short to
FL_TXMASK | connect an internal pull-down resistor | High (Default) No ground
of 400k between FL_TXMASK and
ground.
BL_EN Backlight enable control input. Inpu}tI/_Actwe- Yes Short to
] igh ground
Bacldight Backlight PWM dimming control Short t
BL pwM | Backlig imming contro Input No ort to
input. ground
Enable control input for Input/Active- Short to
pisplay | ">-ENP I pB poSVOUT. High Yes ground
Bias Enable control input for Input/Active- Short to
DB_ENN | hp NEGVOUT. High Yes ground

Table 5-2. If a channel is unused, follow the setting instructions as below.

OVP All functions VBUS Short' to CHG_VIN
OVP_CTRL Floating
Battery temperature TS Connect a 50kQ resistor to CHG_VDDP
sensing and a 50kQ resistor to ground
Charger |Input current limit setting | CHG_ILIM Short to ground
D+/D- Detection D+ Float%ng
D- Floating
PD _VBUS Short to ground
PD All functions cC Float%ng
CCz2 Floating
PD_VCONN5V Short to ground
FL_VINTORCH Short to VSYS
FL_VMID Short to VMID
FL_LEDCS1 Floating
All functions FL_LEDCS2 Floating
Flash FL_TORCH Short to ground
FL_STROBE Short to ground
FL_TXMASK Short to ground
Channel 1 only FL_LEDCS1 Floating
Channel 2 only FL_LEDCS2 Floating
DB_VDDA Short to VDDM
DB_POSVLX Floating
Displa; . DB_POSPGND Short to ground
Bias | All functions DB_BSTVOUT Floating :
DB_POSVOUT Floating
DB_NEGCF1 Floating
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Unused q . Pin Connection
Part Unused Function Unused Pin Name (Short to ground,Floating/Others)
DB_NEGCF2 Floating
DB_NEGVOUT Floating
DB_NEGPGND Short to ground
DB_ENP Short to ground
DB_ENN Short to ground
BL_VDDA Short to VDDM
BL_VLX Floating
BL_VOUT Floating
BL_PGND Short to ground
BL_LED Floati
All functions — ! oatTng
BL_LED2 Floating
BL_LED Floati
Backlight — 3 o4 Tng
BL_LED4 Floating
BL_PWM Short to ground
BL_EN Short to ground
Channel 1 only BL_LED1 Floating
Channel 2 only BL_LED2 Floating
Channel 3 only BL_LED3 Floating
Channel 4 only BL_LED4 Floating
LDO_VIN Short to VSYS
LDO All functions = or. 0
LDO_VOUT Floating
Channel 1 only RGB_ISINK1 Floating
RGB Channel 2 only RGB_ISINK2 Floating
Channel 3 only RGB_ISINK3 Floating
Channel 4 only RGB_ISINK4 Floating
Table 5-3. BOM list
Reference | Q'ty Part Number Description Package Manufacturer
TVS Diode (For surge Lo
PTVSHC3N12VU 100V/200V/300V/450V) DFN 2x2 Prisemi
D1 1 TVS Diode
ESD5641D12 (For surge DFN 2x2 Willsemi
100V/200V/300V)
N-Channel 30V
Q1 1 DMN3016LFDF VGS+20V MOSFET DFN 2x2 DIODES
ELCHOS8- .
D2, D3 2 NB5565]6J8283910-F1S Flash LED 2x1.6 Everlight
N . [ NSRO5F40NXT5G SCHOTTKY DIODE 0402 On-semi
4 SDM1A40CSP SCHOTTKY DIODE 0402 DIODES
D5 1 | AZs5315-02F TVS Diode DFN1006P3X | Amazing Micro
PTVSHC3D4V5B TVS DIODE(For surge SOD-323 Prisemi
250V)
D6 1 | PTVSHC3D4V5BH gOSV?IODE(FO‘" surge SOD-323 Prisemi
ESD56151Wo04 TVS DIODE(For surge SOD-323 Willsemi
250V)
C1,C2 2 | GRM188R6YA225KA12 2.2uF/0603/35V/X5R 0603 MURATA
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Reference | Q'ty Part Number Description Package Manufacturer
Ca3 1 | GRM188R61H225KE11 2.2uF/0603/50V/X5R 0603 MURATA
C3,C4 2 | GRMo0335C1E331GAo01 330pF/0201/25V/CoG 0201 MURATA
Cs, C11 2 | GRM185R61A475KE11 4.7uF/0603/10V/X5R 0603 MURATA
Cé6 1 GRMo033R60J104KE19D | 100nF/0201/6.3V/X5R 0201 MURATA
gzacgéfg’ 5 | GRMo033R61A105ME1 1uF/0201/10V/X5R 0201 MURATA
Ci2, C13,
Ci4, C15, 5 | GRM188R61A106KAAL 10uF/0603/10V/X5R 0603 MURATA
C19
C16, C20 2 | GRM188R61E475KE11 4.7uF/0603/25V/X5R 0603 MURATA
C17 1 GRM155B31E473KA87 47nF/0402/25V 0402 MURATA
C18, C22 2 | GRM187R61A226ME15 22F/0603/10V/X5R 0603 MURATA
C24 1 GRM155R61A225KE95 2.2uF/0402/10V/X5R 0402 MURATA
C25 1 GRM153R60J225ME95 2.2uF/0402/6.3V/X5R 0402 MURATA
L1 1 DFE252012R-H-2R2M 2.2uH/2520/DCR = 75mQ 2520 TOKO
L2 1 DFE252012F-H-1RoM 1uH/2520/DCR = 33mQ 2520 TOKO
10pH/4040/DCR = .
L3 1 MDMK4040T100MM >80mO 4040 Taiyo
R 6 | RM02FTN2201 2.2K/0201/1% 0201 TA-I
R2 1 RR0306S-6980-FNH 698/0201/1% 0201 Cyntec
R11 1 | RMo02FTN1004 1M/0201/1% 0201 TA-I
Table 5-4. Protection list
Protection Threshold Deglitch .
Part Type (Typical Value) Time Protection Method Reset Method
VDDA UVLO shutdown g\‘jgg;wm .
VDDA UVP Vbpa < Vvbpa_uvro 32us selection by (0xOE, VDDA UVLO HYS
bit[7:4]) Latch-off
TOP VDDA OVP shutdown
VDDA OVP Vbpa > Vvbpa_ove 32us selection by (0xOE, XD,?A}: 5f%75V
bit[3:0]) ateh-o
o OTP shutdown selection | Temperature <
OTP Temperature > 160°C 0 by (0XOF, bit[7:4]) 140°C, Latch-off
Vius fallin VBUS rising ,
Sleep Mode pUs 5 12oms | Charger shutdown VBUS - VBAT >
VBus-Vear < 40mV
ioomV
Sink 50mA current per 2s
VIN Bad Adapter | Vsus < 3.8V 32ms | and keep to check whether | VBUS > 3.95V
the adapter is good or not
VIN UVLO Vsus < 3.15V 5us Charger shutdown VBUS > 3.3V
Charger
8 CHG_VIN OVP | Vcue vin > 14.5V 0 Charger shutdown fngWN <
(Vsat- (VBAT-
VBAT OVP VoreG_cHG)/VOREG_CHG > (o] Stop charging Vorec_cug)/Vore
108% G_cHG < 2%
Thermal Charging current is
Regulation Temperature > 120°C 0 limitg dE thermal loo N/A
Threshold y P
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Protection

Threshold

Deglitch

Part Type (Typical Value) Time Protection Method Reset Method
System OVP | Vsys > 5.25V 0 Buck stop switching VSYS < 4.95
Charger shutdown
System UVP Vsys < 2.4V 2ms (Optional, oxiB [5]) VSYS > 2.55
Buck OCP Icne_vix > 6A o OCP = 6A/8A selection by | Icnc_vix < 6A
Current Icuc_vix > 8A (ox1D, bit[2]) Icne vix < 8A
Tour > 0.5t0 3A
OTG OLP (selected by (0x1A, 4ms Start to hiccup 1204? <0510
bit[2:0])) ’
Vene_vmi <
OTG VMIDOVP Venc_vmmp > 0 Boost stop switching VMIDOVP_OTG_CHG-
VwMipove_o16_cHG VMIDOVP_OTG_HYS_
CHG
OTG VBATUVP | Vpar< 2.8V 512ps | Leave OTG mode Vear < 3.2V
Higher_OCP_BST = 3A,
OTG OCP g:G*VLX > 3A, 44, 5A or 0 4A, 5A or 6A selection by LC:G;;D;: 6?;5’
(ox1F, bit[2:1]) ’
Jeita HOT the ratio of VLDO < o Ston charein the ratio of
Threshold | 34.5% P Charging VLDO > 36%
Jeita WARM . o the ratio of
Threshold the ratio of VLDO < 45% 0 ICHG/2, VOREG-0.2V VLDO > 46.5%
Jeita COOL the ratio of VLDO > the ratio of
Threshold | 68.5% 0 |ICHG/2, VOREG-0-2V.|y1 1 < 67%
Jeita COLD the ratio of VLDO > o Ston charein the ratio of
Threshold | 73.5% P charging VLDO < 72%
VCONN OCP shutdown Clear INT
VCONN OCP | VCONN > 600mA 60us selection by (0x93, (1.0x1F, bit[1]
PD bit[7:6]) 2.0x11, bit[1])
Clear INT
VCONN OVP | VCONN > 6V 60us VCONN shutdown (1.0x1F, bit[7]
2.0x11, bit[1])
OVP_ OVP Vgus > 16.5V o.2us | Turn off EXMOS VBus < 16.3V
CTRL Uvp Vaus < 2.6V 2ps Turn off EXMOS Vsus > 2.7V
LEDCS Short | Vi tepess < 1V (typ.) 2.5ms | FLED shutdown X;‘EL)EDCSX >V
FL -
Strobe Mode | VCHG_VIN 2 5.6V s FLED shutdown VCHG_VIN <
CHG_VIN OVP | (typ.) oM 5.3V (typ.)
32num Short event
POS Short Flag gngggg\,OUT <08x during i(epolltt O.Itll}cll'b I released.
_ 5001 pos limited by Iocp,pos. Flag is R/C
32num Short event
NEG short Flag Y(l))g—xl\]I)EBG \<I(1)\I[]J3v2> 0-25 during i(epolr't O.Itll}é'b I released.
. _ 5001 neg limited by Iocp,neg. Flag is R/C.
32num | oo oonl POS OCP event
POS OCP Flag | Ipos > Iocp,pos during I P limit }(;b I released.
DB 500us pos fimited by 10¢p,pos Flagis R/C.
32num | p oo oonl NEG OCP event
NEG OCP Flag | Ineg > Iocp,neg during I P limit }(;b I released.
5001 neg limited by Iocp,neg. Flag is R/C.
32num Report only BST OCP event
BST OCP Flag | Ibst > Iocp during oo released.
50008 Ibst limited by Iocp,bst. Flag is R/C.
BST OCP IL > 1.1A (typ.) (o] Cycle by cycle detection. If | IL < 1.1A
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Protection Threshold Deglitch q
Part Type (Typical Value) Time Protection Method Reset Method
OCP occurs, LG off.
Temperature
oTP Temperature > 160°C 0 Boost stop switching <140°C
Hiccup
Report only, Open_EN = 1 | Open event
ggfug%el: ESEE\I]SINKX Voltage < 28us | ISINK Voltage< open LED | Released
& protection threshold Report flag RC
RGB —
Report only, Short_EN = Short event
RGB Short- RGB_ISINKXx Voltage > 281s 1 Released
Circuit Flag VSYS-0.5V K ISINK Voltage> short R flag RC
LED protection threshold eport flag
1. Shutdown:
selection by (0xA1, bit[7]) | OVP event
32num | 0: OVP Shutdown released and 12C
BL_OVP BL_OVP > 29V during |1: Report only, Backlight enable again
500us | Boost Output > OVP 2. Report only:
Threshold OVP event
released
selection by (oxA1, bit[3]) | % Shutdown:
0: OC Limit OCP event
.. 32num : released and I2C
BL BL_OCP BLED OC Current Limit during | Shutdown . enable again
> 1500mA 1: Report only, Backlight .
500us . 2. Report only:
Boost switch current > OCP t
Current Limit Threshold event
released
1. Shutdown:
OTP event
Boost stop switching and | released and I>C
OTP Temperature > 160°C 0 OTP shutdown selection | enable again
by (0xOF, bit[7:4]) 2. Report only:
OTP event
released
LDO Current Limit | PMOS current > 0.6A 0 Vwipo_vour goes low Hiccup
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PMIC Part Register Detailed Description

Address | RegName | Bit Bit Name Default | Type Description

. Vendor Identification:
74 VENDOR_ID 1000 R Mediatek: 1000b

DEV_INFO/ Chip Revision:
0X00 (Device 0001: 1st Version
Information) | 3:0 CHIP_REV 0110 R 0010: 2nd Version

1111: 15th Version

I2C Safe Timer enable for
7 IQCSTMR RST EN 0 RW SDA/SCL lOW aCtiVe.

- - o: Disable safe timer.

1: Enable safe timer.

12C Safe Timer deglitch
time.
6:5 | I2CSTMR_RST TMR 00 Rw |00 0.55ec

01: 0.75Sec
10: 1Sec
11: 2Sec
GPIO: MRSTB reset
function enable control
o: Disable
1: Enable ( MRSTB pull
low will start MRSTB
Timer counting )
MRSTB debounce time
selection
000: 0.75ms
001: 1ms
010: 1.25ms
011: 1.5ms
100: 1.75ms
101: 2ms
110: 2.25ms
111: 2.5ms

I>CSTMR_RST and

o MRSTB_RST SEL o RW MRSTB reset selection
0: Reset Hardware

1: Reset Register only

4 MREN (o] RW

0x01 Core Ctrl 1

3:1 MRSTB_TMR 011 RW

All registers and logic

reset bit.

0: Don't reset all registers

and logic.

1: Reset all registers and

logic.

CHG registers and logic

reset bit.

0Xx02 Core Ctrl 2 6 CHG_RST o o: D(?n't reset CHG '
relative registers and logic.

1: Reset CHG relative

registers and logic.

FLED registers and logic

reset bit.

5 FLED_RST o) 0: Don't reset FLED

relative registers and logic.

1: Reset FLED relative

7 ALL_RST (o] RW
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Address

Reg Name

Bit

Bit Name

Default

Description

registers and logic.

LDO_RST

LDO registers and logic
reset bit.

0: Don't reset LDO
relative registers and logic.
1: Reset LDO relative
registers and logic.

RGB_RST

RwW

RGB registers and logic
reset bit.
RGB_PAS_CODE)

0: Don't reset RGB
relative registers and logic.
1: Reset RGB relative
registers and logic.

BL_RST

RwW

Backlight registers and
logic reset bit.

0: Don't reset Backlight
relative registers and logic.
1: Reset Backlight relative
registers and logic.

DB_RST

RwW

DB registers and logic
reset bit.

0: Don't reset DB relative
registers and logic.

1: Reset DB relative
registers and logic.

0x02

Core Ctrl 2

REG_RST

RW

REG_PMU registers reset
bits (Except to PD and
start up by REGox03 &
REGo0x04:
RST_PAS_CODE)

o: Don't reset REG_ PMU
registers.

1: Reset REG_PMU
registers.

(Notice: This bit will be
reset to "0" after reset
procedure finish)

0x03

RST_PAS__
CODE1

7:0

RST_PAS_CODE1

00000000

RW

RST_PAS_CODE1[7:0]
/Passcode 1 for RST
(except to PD):

Set REGoxo3 = 8'hAg
then set REG0Ox04 =
8'h96 , can start up
REGoxo02: ***_RST.

To erase
RST_PAS_CODE,REGox
02 won't work.

0X04

RST_PAS
CODE2

7:0

RST_PAS_CODE2

00000000

RW

RST_PAS_CODE2[7:0]
/Passcode 2 for RST
(except to PD):

Set REGoxo3 = 8'hAg
then set REGOx04 =
8'h96 , can start up
REGox02: ***_RST.

To erase
RST_PAS_CODE,REGox
02 won't work.
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Address | Reg Name

Bit

Bit Name

Default

Description

IRQ_IND
0x0B (IRQ Source
Indicator)

CHG_EVT

Charger IRQ event
indicator.

0: No IRQ event.

1: IRQ event occur.

FLED_EVT

Flash LED IRQ event
indicator.

0: No IRQ event.

1: IRQ event occur.

LDO_EVT

LDO IRQ event indicator.
0: No IRQ event.
1: IRQ event occur.

RGB_EVT

RGB IRQ event indicator.
0: No IRQ event.
1: IRQ event occur.

BL_EVT

Backlight IRQ event
indicator.

0: No IRQ event.

1: IRQ event occur.

DB_EVT

DB IRQ event indicator.
0: No IRQ event.
1: IRQ event occur.

BASE_EVT

BASE IRQ event indicator.
0: No IRQ event.
1: IRQ event occur.

Reserved

Keep default value

IRQ_MASK
(IRQ Source
Indicator
Mask)

oxoC

CHG_MASK

RW

Charger IRQ Mask
Function.

0: Bypass IRQ event.
1: Mask IRQ event.

FLED_MASK

RW

Flash IRQ Mask Function.
0: Bypass IRQ event.
1: Mask IRQ event.

LDO_MASK

RW

LDO IRQ Mask Function.
0: Bypass IRQ event.
1: Mask IRQ event.

RGB_MASK

RW

RGB IRQ Mask Function.
0: Bypass IRQ event.
1: Mask IRQ event.

BL_MASK

RW

Backlight IRQ Mask
Function.

0: Bypass IRQ event.
1: Mask IRQ event.

DB_MASK

RW

DB IRQ Mask Function.
0: Bypass IRQ event.
1: Mask IRQ event.

BASE_MASK

RW

BASE IRQ Mask Function.
0: Bypass IRQ event.
1: Mask IRQ event.

Reserved

RW

Keep default value

IRQ_SET

0x0D (IRQ Setting)

7:6

INT_WDT

00

RW

Interrupt Watchdog timer.
00 : Disabled

01: 250ms

10: 500ms

11: 1000ms

5:4

INT_DEG

o1

RW

Interrupt forbidden pulse
width timing,.

00: 1ms

01: 2ms

10: 5ms
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Address | RegName | Bit Bit Name Default | Type Description
11: 10ms
3:0 Reserved 0000 RW | Keep default value
VDDA UVLO shutdown

selection (will disable
channels and set
sEN_CHx = 0)

0000: Disable VDDA
UVLO shutdown function.
0001: Enable shutdown
function and shutdown
LDO only

0010: Enable shutdown
function and shutdown
RGB only

0011: Enable shutdown
function and shutdown
RGB / LDO

0100: Enable shutdown
function and shutdown
DB only

0101: Enable shutdown
function and shutdown
DB/ LDO

0110: Enable shutdown
function and shutdown
DB/ RGB

o111: Enable shutdown
ox0OE SHDN_CTRL1| 7:4 | VDDAUV_SHDN_SEL 0000 RW | function and shutdown
DB/ RGB/ LDO

1000: Enable shutdown
function and shutdown BL
only

1001: Enable shutdown
function and shutdown BL
/ LDO

1010: Enable shutdown
function and shutdown BL
/ RGB

1011: Enable shutdown
function and shutdown BL
/ RGB / LDO

1100: Enable shutdown
function and shutdown BL
/ DB

1101: Enable shutdown
function and shutdown BL
/ DB / LDO

1110: Enable shutdown
function and shutdown BL
/ DB / RGB

1111: Enable shutdown
function and shutdown BL
/DB / RGB / LDO
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Address | RegName | Bit Bit Name Default | Type Description

VDDA OVP shutdown
selection (will disable
channels and set
sEN_CHx = 0)

0000: Disable VDDA OVP
shutdown function.

0001: Enable shutdown
function and shutdown
LDO only

0010: Enable shutdown
function and shutdown
RGB only

0011: Enable shutdown
function and shutdown
RGB / LDO

0100: Enable shutdown
function and shutdown
DB only

0101: Enable shutdown
function and shutdown
DB/ LDO

0110: Enable shutdown
function and shutdown
DB/ RGB

o111: Enable shutdown
0x0E SHDN_CTRL1| 3:0 | VDDAOVP_SHDN_SEL 1111 RW | function and shutdown
DB/ RGB/ LDO

1000: Enable shutdown
function and shutdown BL
only

1001: Enable shutdown
function and shutdown BL
/ LDO

1010: Enable shutdown
function and shutdown BL
/ RGB

1011: Enable shutdown
function and shutdown BL
/ RGB / LDO

1100: Enable shutdown
function and shutdown BL
/ DB

1101: Enable shutdown
function and shutdown BL
/ DB / LDO

1110: Enable shutdown
function and shutdown BL
/ DB / RGB

1111: Enable shutdown
function and shutdown BL
/DB / RGB / LDO
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Address | RegName | Bit Bit Name Default | Type Description

OT shutdown selection
(will disable channels and
set SEN_CHx = 0)
0000: Disable OTP
shutdown function.
0001: Enable shutdown
function and shutdown
LDO only

0010: Enable shutdown
function and shutdown
RGB only

0011: Enable shutdown
function and shutdown
RGB / LDO

0100: Enable shutdown
function and shutdown
DB only

0101: Enable shutdown
function and shutdown
DB/LDO

0110: Enable shutdown
function and shutdown
DB/RGB

o111: Enable shutdown
function and shutdown
DB/RGB/LDO

1000: Enable shutdown
function and shutdown BL
only

1001: Enable shutdown
function and shutdown
BL/LDO

1010: Enable shutdown
function and shutdown
BL/RGB

1011: Enable shutdown
function and shutdown
BL/RGB/LDO

1100: Enable shutdown
function and shutdown
BL/DB

1101: Enable shutdown
function and shutdown
BL/DB/LDO

1110: Enable shutdown
function and shutdown
BL/DB/RGB

1111: Enable shutdown
function and shutdown
BL/DB/RGB/LDO

3:0 Reserved 0000 RW | Keep default value

SHDN_CTRL | 7:4 OT_SHDN_SEL 1111 RW

0ox0F
2

7:2 Reserved 000000 RW | Keep default value

Force BASE to turn on or
not

1 FON_ENBASE 0 RW 0: BASE turn on according
to system application

1: Force BASE to turn on
Force OSC to turn on or
not

0x10 OSC_CTRL

0 FON_05C 0 RW 0: OSC turn on according
to system application
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Address

Reg Name

Bit

Bit Name

Default

Description

1: Force OSC to turn on

ox11

CHG_CTRL1

SEL_SWFREQ

Rw

The switching frequency
selection bit
(Charger/OTG)

0: The switching
frequency is 1.5MHz.

1: The switching frequency
is 0.75MHz.

FIXFREQ

RwW

Charger switching
frequency

0: Charger switching
frequency will be varied if
VsusS is close to Vpar
(default)

1: Charger switching
frequency is fixed

Reserved

RwW

Reserved

STAT_EN

RwW

Charger STAT pin
function

o: Disable

1: Enable

Reserved

RW

Keep default value

HZ

RwW

Hz selection

0: No high impedance
mode

1: High impedance mode

OTG_PIN_EN

RW

Boost mode enable with
OTG pin

0: Enable Boost mode by
OPA_MODE

1: Enable Boost by both
OPA_MODE bit and OTG
pin

OPA_MODE

RW

Boost mode enable
0: Charge mode
1: Boost mode for OTG

0x12

CHG_CTRL2

SHIP_MODE

RW

Shipping mode enable,
force BATFET OFF

o: Allow BATFET turn on
1: Force BATFET turn off

BATDET_DIS_DLY

RW

BATFET turn off delay
0: BATFET turn off
immediately

1: BATFET turn off with
10s delay after
SHIP_MODE bit is set

Reserved

RW

Reserved

TE

RW

Termination enable

0: Disable charge current
termination

1: Enable charge current
termination

3:2

IINLMTSEL

00

RW

Input current limit
selection bit

00: AICR = 3.25A

01: CHG_TYP results is
applied

10: IAICR[5:0] results is
applied

11: Input limit is set by the
lower level of these three
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Address | Reg Name

Bit

Bit Name

Default

Description

CFO_EN

1

Rw

Charger and OTG enable
0: CFO is disabled
1: CFO is enabled

CHG_EN

Rw

Charging enable
0: CHG is disabled
1: CHG is enabled

0x13 CHG_CTRL3

7:2

TAICR

001000

RwW

AICR setting

000000: 100mA
000001: 150mA
000010: 200mA
000011: 250mA

001000: 500mA
001001: 550mA

100110: 2A
11101 : 3A

111111: 3.25A

AICR_EN

RwW

AICR loop enable
0: AICR loop disable
1: AICR loop enable

ILIM_EN

RW

ILIM function enable
o: ILIM function disable
1: ILIM function enable

0x14 CHG_CTRL4

7:1

VOREG

0011110

RW

Battery regulation voltage.
The delta-V of the battery
regulation voltage is
iomV.

0000000: 3.9V
0000001: 3.91V
0000010: 3.92V
0000011: 3.93V

0011101: 4.19V
0011110: 4.2V
0011111: 4.21V

.(;101100: 4.34V
0101101: 4.35V
0101110: 4.36V

1010001: 4.71V
1010001~1111111: 4.71V

Reserved

RW

Keep default value

0x15 CHG_CTRL5

7:2

VOBST

011001

RW

OTG regulation voltage.
The delta-V of the OTG
regulation voltage is
25mV.

000000: 4.425V
000001: 4.45V
000010: 4.475V

010111: 5V
011000: 5.025V
011001: 5.05V
011010: 5.075V
o11011: 5.1V

111000: 5.825V
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Address

Reg Name

Bit

Bit Name

Default

Type

Description

111000~111111: 5.825V

1:0

THREG

11

Rw

Charger thermal
regulation threshold
00: 60°C

01: 80°C

10: 100°C

11: 120°C

0x16

CHG_CTRL6

VMIVR

0000101

RwW

Input MIVR threshold
setting

0000000: 3.9V
0000001: 4V
0000010: 4.1V
0000011: 4.2V
0000100: 4.3V
0000101: 4.4V
0000110: 4.5V

0011110: 6.9V
oo11111: 7V

0110010: 8.9V
0110011: 9V

1010000: 11.9V
1010001: 12V

1011111: 13.4V
1100000~1111111: 13.4V

MIVR_EN

RW

MIVR loop enable
0: MIVR loop disable
1: MIVR loop enable

0x17

CHG_CTRL7

7:2

ICHG

010011

RW

Regulated charge current
000000: Reserved

000011: Reserved
000100: 0.5A

001000: 0.9A
001001: 1A
001010: 1.1A

010010: 1.9A
010011: 2A

011100: 2.9A
011101: 3A

100110: 3.9A
100111: 4A

110000: 4.9A

110001: 5A

110010~111111: 5A

Note : When ICHG is set
above 2.5A, recommend
the OCP to set higher
level. (REGox1D[2] = 1’b1)

1:0

EOC_TIMER

00

RW

EOC back-charging time
00: Omins

01: 30mins

10: 45mins
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Address

Reg Name

Bit

Bit Name Default

Type

Description

11: 60mins

0x18

CHG_CTRLS

7:4

VPREC 1010

RwW

Pre-charge voltage
threshold (Rising)
0000: 2V

0001: 2.1V

0010: 2.2V

0011: 2.3V

0100: 2.4V

0101: 2.5V

0110: 2.6V

o111: 2.7V

1000: 2.8V

1001: 2.9V

1010: 3.0V

1011: 3.1V

1100: 3.2V

1101: 3.3V

1110: 3.4V

1111: 3.5V

3:0

IPREC 0001

RW

Pre-charge current level
0000 : 100mA
0001: 150mA
0010: 200mA
0011: 250mA
0100: 300mA
0101: 350mA
0110: 400mA
0111: 450mA
1000: 500mA
1001: 550mA
1010: 600mMA
1011: 650mA
1100: 700mA
1101: 750mA
1110: 8OOmMA
1111: 850mA

0x19

CHG_CTRL9

7:4

IEOC 0011

RW

End-of-charge current
(TEOC) setting
0000: 100mA
0001: 150mA
0010: 200mA
0011: 250mA
0100: 300mA
0101: 350mA
0110: 400mA
0111: 450mA
1000: 500mA
1001: 550mA
1010: 600mMA
1011: 650mA
1100: 700mA
1101: 750mA
1110: 800mMA
1111: 850mA

EOC_EN 1

RW

IEOC (charge current
termination)
enable/disable

0: Disable

1: Enable
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Address | RegName | Bit Bit Name Default | Type Description

EOC deglitch time
000: 32us

001: 64us

010: 128us

2:0 CHG_TDEG_EOC 100 RW | 011: 256ps

100: 2ms

101: 4ms

110: 8ms

111: 16ms

Low battery protection
voltage selection (falling
edge threshold, hysteresis
voltage = 0.4V)

0000: 2.3V

0001: 2.4V

0010: 2.5V

0011: 2.6V

0100: 2.7V

0101: 2.8V

0110: 2.9V

0111:3.0V

1000: 3.1V

1001: 3.2V

1010: 3.3V

1011 3.4V

ox1A | CHG_CTRL10 o 365\\,7

1110: 3.7V

1111: 3.8V

Low battery protection
enable/disable

o: Disable

1: Enable

OTG overload threshold of
UUG Current (Minimum)
000: 0.5A

001: 0.7A

010: 1.1A

011: 1.3A

100: 1.8A

101: 2.1A

110: 2.4A

111: Reserved

7:4 LBP 0101 RW

3 LBP_EN 1 RW

2:0 OTG_OC 000 RW

Charger adapter detection

disable

0: Adapter detection is

enable

1: Adapter detection is

disabled

Charger battery detection

when charge done

oxtB | CHG_CTRLi1| 6 BATD_EN o RW |9 Battery detection is
isabled

1: Battery detection is

enabled

System UV protection

selection bit

0: Switching is not turned

off when System UVP

1: Switching is turned off

when System UVP

7 ADP_DIS (o] RW

5 SYSUV_HW_SEL 1 RW
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Address

Reg Name

Bit

Bit Name

Default

Description

SYSREG

o11

Rw

System minimum
regulation voltage
000: 3.3V

001: 3.4V

010: 3.5V

011: 3.6V

100: 3.7V

101: 3.8V

110: 3.9V

111: 4.0V

1:0

VRECH

00

RwW

Charging re-charge
voltage threshold with
VOREG

00 : 100mV

01: 200mV

10: 300mV

11: 4goomV

ox1C

CHG_CTRL12

75

000

RwW

Fast charge Timer
000: 4hrs

001: 6hrs

010: 8hrs

o11: 10hrs

100: 12hrs

101: 14hrs

110: 16hrs

111: 20hrs

4:3

WT_PRC

00

RW

Pre-charge Timer
00: 30mins
01: 45mins
10: 60mins
11: 60mins

TMR2X_EN

RW

Double charger timer
during MIVR, AICR, and
thermal regulation

0: Disable 2x extended
charger timer

1: Enable 2x extended
charger timer

TMR_EN

RW

Charger timer
enable/disable
o: Disable

1: Enable

TMR_PAUSE

RW

Timer control bit
o: Timer is active
1: Timer is pause

ox1D

CHG_CTRL13

CHG_WDT_EN

RW

Charger Watch dog timer
enable/disable

o: Disable

1: Enable

CHG_WDT_TRST

RW

Waiting timer to set
REGox12[1]: CFO_EN =
0, REGox12[0]: CHG_EN
= 0, REGox11[1:0] = 00:
OTG Disable and
REGoxo1[7]:
I2CSTMR_RST _EN =1
after watchdog is asserted
0: 200ms

1: 500ms
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Address

Reg Name

Bit

Bit Name

Default

Description

5:4

CHG_WDT

o1

Rw

Watch dog timer, from
WDTEN is enabled to
watchdog IRQ

00: 8s

01: 408

10: 80s

11: 160s

AJITA

RwW

Charger ICC current
setting of JEITA

0: ICC value is kept

1: ICC value becomes half

Higher_OCP

RwW

Inductor peak current
limit level of Buck mode
0: OCP = 6A

1: OCP = 8A

UUG_ON

RwW

UUG enable/disable
control

o: Force UUG turn off
1: Allow UUG turn on

Reserved

RW

Reserved

ox1E

CHG CTRL 14

AICL_MEAS

RwW

AICL measurement
mechanism

0: No operation

1: Execute AICL
measurement

6:5

TDEG_ AICL_MEAS

00

RW

Comparator output
deglitch time

00: 2ms

01: 4ms

10: 8ms

11: 16ms

4:3

AICL_MAX_MEAS_INT
VL

00

RW

Detection internal time
00: 50ms

01: 100ms

10: 200ms

11: 400ms

2:0

AICL_VTH

101

RW

Detection comparator
threshold
000: 4.1V
001: 4.2V
010: 4.3V
011: 4.4V
100: 4.5V
101: 4.6V
110: 4.7V
111: 4.8V

ox1F

CHG CTRL 15

ICHG_MEAS

RW

ICHG measurement
mechanism

0: No operation

1: Execute ICHG
measurement

6:3

ICHG_RPT

0000

Report the ICC
measurement result

2:1

Higher_ OCP_BST

11

RW

Inductor peak current
limit level of Boost Mode
00: OCP_BST = 3A

01: OCP_BST =4A

10: OCP_BST =5A

11: OCP_BST = 6A

Reserved

RW

Reserved
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Address | RegName | Bit Bit Name Default | Type Description

7:5 Reserved 000 RW | Reserved

JEITA function
enable/disable

o: Disable

1: Enable

JEITA current setting in
COOL region

0: Set Charge Current to
ICC/2

1: Set Charge Voltage to
ICC

JEITA current setting in
WARM region

0: Set Charge Current to
ICC/2

1: Set Charge Voltage to
ICC

JEITA voltage setting in
COOL region

0: Set Charge Voltage to
CV-0.2V

1: Set Charge Voltage to
Ccv

JEITA voltage setting in
WARM region

0: Set Charge Voltage to
CV-0.2V

1: Set Charge Voltage to
Ccv

4 JEITA _EN 1 Rw

3 JEITA COOL_ISET 0 Rw

0X20 CHG CTRL 16 2 JEITA_WARM_ISET 0 RwW

1 JEITA_COOL_VSET 0 RwW

o JEITA_ WARM_VSET (o] RW

ADC channel selection
0000: Reserved

0001: VBUS/5

0010: VBUS/2

0011: VSYS

0100: VBAT

0101: Reserved

7:4 ADC_IN_SEL 0000 RW 0110: TS_BAT

o111: Reserved

1000: IBUS

1001: IBAT

1010: Reserved

1011: CHG_VDDP
1100: TEMP_JC
1101~1111: Reserved
3:1 Reserved 000 RW | Reserved

ADC start control

0: ADC conversion not
active

1: Start ADC conversion
(auto clear when
conversion done)

0x21 CHG ADC

(o] ADC_START (o] RW
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Address | Reg Name

Bit

Bit Name

Default

Description

0x22 Device Type

USBCHGEN

Rw

USB charger detection
flow enable/disable

0: Disable USB charger
detection flow

1: Enable USB charger
detection flow

DCD Timeout EN

Rw

0 : Disable DCD Timeout
1 : Enable DCD Timeout

5:4

DCD_TIMEOUT

o1

RwW

Data contact detection
timeout

00: 300ms

01: 600ms

10: 9goOms

11: 1200ms

Reserved

RwW

Reserved

DCP STD

Report of the Standard
DCP detection

o: Standard DCP is not
detected

1: Standard DCP is
detected

CDP

Report of the Charging
downstream port
detection

0: Charging downstream
port is not detected

1: Charging downstream
port is detected

SDP

Report of the Standard

USB port detection

0: Standard USB port is
not detected

1: Standard USB port is
detected

0x24 DCP Control

7:2

Reserved

001000

RW

Reserved

sEN_DCP

RW

Enable dedicate charging
port

o: Disable

1: Enable

Reserved

RW

Reserved

0x27 USB Status 1

Reserved

Keep default value

6:4

USB Status

000

000: No VBUS

001: VBUS flow is under
going

010: SDP (by input pin of
(sVBUSPG_syn &
sCHGDETB & DCDTB) =
1)

011: SDP NSTD (by input
pin of (SVBUSPG_syn &
sCHGDETB & DCDT) = 1)
100: DCP (by input pin of
sVBUSGP_syn &
CHGDET &
sDCPORT_CHD)

101: CDP (by input pin of
sVBUSGP_syn &
CHGDET &
sCDPORT_CHD)

110: reserved

111: reserved
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Address | RegName | Bit Bit Name Default | Type Description

0: Charger port is not

3 CHGDET 0 R detected

1: Charger port is detected
0: DCD Timeout event of
BC detection not occurs

1: DCD Timeout event of
BC detection occurs

1:0 Reserved 00 R Keep default value

2 DCDT o) R

System reset function
disable bit

7 PPOFF_RST_DIS 0 RW | 0: System reset enable
(default)

1: System reset disable
0x2A CHG_PUMP Only charge buck
enable/disable (allowing
6 sBCK_SWITCHING_EN 1 RW | Boost operation)

o: Disable

1: Enable

5:0 Reversed 100000 RW | Reversed

Enable MTK pump
express pulse

7 EN_PUMPX 0 RW | o: Disable

1: Allow MTK pump
express pulse

MTK pump express
2.0/1.0 enable

0: PE1.0 Enable

1: PE2.0 Enable

MTK pump express 1.0
voltage up/down enable
5 PUMPX_UP_DN 0 RW | 0: PE1.0 voltage down
enable

1: PE1.0 voltage up enable
ox2B CHG CTRL 17 MTK pump express 2.0
voltage request setting
00000: 5.5V

00001: 6V

00010: 6.5V

6 PUMPX_ 2.0_1.0 0 RW

00111: 9V
4:0 PUMPX_DEC 00000 RW
01101: 12V

11101: 20V

11110: Adapter healthy
self-testing

11111: Disable cable drop
compensation

7:6 Reserved 01 RW | Reserved

Battery IR compensation
resistor setting

000: omQ

001: 25mQ)

ox2C | CHGCIRL1S | ., BAT_COMP 000 RW | o 7550;1“5

100: 100m2

101: 125mQ)

110: 150mQ

111: 175mQ
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Address

Reg Name

Bit

Bit Name

Default

Description

2:0

VCLAMP

000

Battery IR compensation
maximum voltage clamp
000: omV

001: 32mV

010: 64mV

011: 96mV

100: 128mV

101: 160mV

110: 192mV

111: 224mV

0X4A

CHG STAT

7:6

CHG_STAT

00

Charger status

00: ready

o1: charge is in progress
10: charge is done

11: fault

VBAT_LVL

Battery voltage level
selection for 2 operation
modes

0: in pre-charge mode

1: in fast-charge mode

Reserved

Reserved

BOOST_STAT

Boost mode status
0: not in boost mode
1: boost mode

BST_VBUSOVP_STAT

Boost mode VBUS OVP
status

0: boost-mode VBUS OVP
does not occur

1: boost-mode VBUS OVP
occurs

Reserved

Reserved

ADC_STAT

ADC status

0: ADCisidle
1: ADC is under
conversion

0x4B

CHG_NTC

Reserved

Reserved

6:4

BAT_NTC_FAULT

000

BAT NTC fault status
000: Normal

010: Warm

o11: Cool

101: Cold

110: Hot

3:0

Reserved

000

Reserved

ox4C

ADC_DATA
H

7:0

ADC_CODEH

00000000

ADC code high byte

ox4D

ADC_DATA
L

7:0

ADC_CODEL

00000000

ADC code low byte

0x61

OVPCTRL

7:4

Reserved

0000

RW

Keep default value

sFUN_OVPCTRL<3>

RW

0: VBUS de-bounce time
is not bypassed
(VBUSPOR time = 32ms)
1: VBUS de-bounce time is
bypassed (VBUSPOR time
= 8ms)

sFUN_OVPCTRL<2>

RW

0: OVP level is 16.5V
1: OVP level is 5.8V

sFUN_OVPCTRL<1>

RwW

0: OVP function enable
1: OVP function disable
except UV/OV flag

Reserved

RwW

Keep default value
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Address | Reg Name

Bit

Bit Name Default

Type

Description

FLED_CFG
(FLED 1-2
Config)

0X70

TX_ActiveLevel 1

Rw

[TX Active Level selection :
0: Low Level
1: High Level

6:5

TXSEL 00

RwW

I[FLED TX function enable
control bits

00: ALL FLEDs' TX
function disable

o1: FLED1's TX function
enable and FLED2's
disable

10: FLED1's TX function
disable and FLED2's
enable

11: ALL FLEDs' TX
function enable

4:2

Reserved 000

RwW

Keep default value

FLED_STRB_LES 0

RwW

IFLED strobe mode: level
sensitive enable or rising
edge trigger one-shot
operation.

0: Level sensitive

1: Rising edge trigger

Reserved 1

RW

Keep default value

0x71 Reserved

7:0

Reserved 00000000

RW

Keep default value

0x72 FLED1_CTRL

Reserved 0

RW

Keep default value

6:4

FLED1_TCL 000

RW

[FLED1 timeout current
level.

000: 25mA

001: 50mA

110: 175mA

111: 200mA

If utra_istrb1 =1
000 = 12.5mA
111 = 100mMA

3:0

Reserved 0000

RW

Keep default value

FLED_STRB_
CTRL
(FLED Strobe
Control )

0x73

Reserved 0

RW

Keep default value

6:0

FLED STRB_TO 0100101

RW

FLED strobe timeout
0000000: 64ms
0000001: 96ms
0100101: 1248ms

1001001: 2400mS
1001010: 2432ms

1111111: 2432ms

FLED1_STRB_
CTRL
(FLED1 Strobe
Control)

0x74

FLED1 ULTRA LOW
ISTRB\ 0
(utral_istrb1)

RW

0: Normal, 1:
I(FLED1_ISTRB[6:0])/2
FLED1 Strobe current
0x74[6:0]

000,0000: 25mA
000,0001: 31.25mA

0111100: 400mA (default)
1110100: 750mA

1111111: 750mA

6:0

FLEDi1_ISTRB 0111100

RW

FLED1 strobe current

0000000: 50mA
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Address | RegName | Bit

Bit Name Default

Type

Description

0000001: 62.5mA
0111100: S80OomA (default)
1110100: 1500mA

1111111: 1500mMA

75

Reserved 000

RwW

Keep default value

FLED1_TOR_
CTRL
OX75 | (FLED1Torch | 4:0
Control)

FLED1_ITOR 00001

RwW

FLED1 torch current
00000: 25mA
00001: 37.5mMA

01111: 212.5mA

11110: 400mA
11111: 400mA

Reserved 0

RW

Keep default value

0x76 FLED2_CTRL | [6:4]

FLED2_TCL 000

RwW

FLED2 timeout current
level.

000: 25mA

001: 50mA

110: 175mA

111: 200mA

If utra_istrb2 =1
000 = 12.5mA
111 = 100MA

[3:0]

Reserved 0000

RW

Keep default value

0Xx77 Reserved 7:0

Reserved 00000000

RW

Keep default value

FLED2_STRB
_CTRL

0x78 (FLED2

Strobe

FLED2 ULTRA LOW
ISTRB\ 0
(utral_istrb2)

RW

0: Normal, 1:
I(FLED2_ISTRB[6:0])/2
FLED2 Strobe current
0x74[6:0]

000,0000: 25mA
000,0001: 31.25mA

0111100: 400mA (default)
1110100: 750mA

1111111: 750mA

Control)

6:0

FLED2_ISTRB 0111100

RW

FLED2 strobe current
0000000: 50mA
0000001: 62.5mA
0111100: 800mA (default)
1110100: 1500mA

1111111: 1500mMA

75

Reserved 000

RW

Keep default value

FLED2 TOR__

0x79 CTRL
(FLED2 Torch | 4:0

Control)

FLED2_ITOR 00001

RW

FLED2 torch current
00000: 25mA
00001: 37.5mA

01111 : 212.5mA

11110 : 400mA
11111: 400mA

ox7A | FLED_VMID | 7

Reserved 0

Reserved
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Address | RegName | Bit Bit Name Default | Type Description

TRK_CTRL1 VMID fix mode
(VMID Fix 0: MID Regulation Level

Mode Control) 6 FLED_VMID_TRK 0 Rw by Fix mode

1: Reserved
MID Regulation Level
(priority is higher than
charger setting when
EN_FLED =1)
000000: 3.625V
000001: 3.65V
000010: 3.675V

5:0 FLED_VMID 110111 RW

110111: 5V

Iﬁuo: 5.175V
111111: 5.2V

7:4 Reserved 0000 RW | Keep default value
FLED TORCH Mode
enable control

o: disable FLED torch
mode

1: enable FLED torch
mode

FLED STROBE Mode
enable control

o: disable FLED strobe
FLED_EN mode

ox7E (TORCH / 2 FL_STROBE_reg o RW 1: enable FLED strobe
STROBE) mode

Note: Reset to " 0 " after
FLED_STROBE TimeOut
FL_LEDCS1 Enable
control

o: Disable FL._ LEDCS1
1: Enable FL_ LEDCS1
FL_LEDCS2 Enable
control

o: Disable FL._ LEDCS2
1: Enable FL._ LEDCS2

3 FL_TORCH_ reg 0 RW

1 FLCS1_EN (o] RW

o FLCS2_EN (o] RW

7 Reserved 0 RW | Keep default value

LDO output off mode state
6 LDO_OMS 1 RW | o: Floating

1: Ground-discharged
LDO VRC Enable

0: Disable VRC function
5 LDO_VRC_EN 0 RW | (Dynamic Voltage Ramp
Control)

1: Enable VRC function
LDO_CFG LDO output pre/post-load
0x80 (General LDO time when output voltage
Configuration) setting change

00: Disable pre/post-

4:3 LDO_VRC_LT o1 RW |loading time and
pre/post-loading

01: 10puSec

10: 20uSec

11: 4opuSec

LDO VRC Setting

2:1 LDO_VRC 00 RW | 00: 1Step/16uSec

01: 2Step/16uSec
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Address | Reg Name

Bit

Bit Name

Default

Description

10: 4Step/16uSec
11: 8Step/16uSec

Reserved

RwW

Keep default value

LDO_VOUT
(General LDO
Output)

0x81

LDO_EN

Rw

LDO Enable
o: Disable
1: Enable

6:4

Reserved

000

RwW

Keep default value

3:0

LDO_VOUT

1001

RwW

LDO output voltage
regulation, 200mV per
Step.

0000: 1.6V

0001: 1.8V

0010: 2.0V

1000: 3.2V
1001: 3.4V

11XX: 4.0V

0x82 RGB1_DIM

Reserved

RW

Keep default value

6:5

ISINK1_DIM_MODE

11

RwW

ISINK1 Mode Select
00 = PWM Mode
01 = Breath Mode
1X = Register Mode

4:0

ISINK1_DIM_DUTY

00000

RW

ISINK1 PWM Mode
Dimming Duty =
(N+1)/32
N=0to31

0x83 RGB2_DIM

Reserved

RW

Keep default value

6:5

ISINK2_DIM_MODE

11

RW

ISINK2 Mode Select
00 = PWM Mode
01 = Breath Mode
1X = Register Mode

4:0

ISINK2_DIM_DUTY

00000

RW

ISINK2 PWM Mode
Dimming Duty =
(N+1)/32
N=0to31

0x84 RGB3_DIM

Reserved

RW

Keep default value

6:5

ISINK3_DIM_MODE

11

RW

ISINK3 Mode Select
00 = PWM Mode
01 = Breath Mode
1X = Register Mode

4:0

ISINK3_DIM_DUTY

00000

RW

ISINK3 PWM Mode
Dimming Duty =
(N+1)/32
N=0to31

0x85 RGB_EN

ISINK1_DIM_EN

RW

ISINK1 Current Sink
Enable

o: Disable

1: Enable

ISINK2_DIM_EN

RW

ISINK2 Current Sink
Enable

o: Disable

1: Enable

ISINK3_DIM_EN

RW

ISINK3 Current Sink
Enable

o: Disable

1: Enable

ISINK4_CHRIND_EN

RW

ISINK4_CHRIND Current
Sink Enable
o: Disable
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Address | RegName | Bit Bit Name Default | Type Description

1: Enable

ISINK1 Soft Start
Function Enable control
o: Disable RGB1 Soft Start
Function

1: Enable RGB1 Soft Start
Function

ISINK2 Soft Start
Function Enable control
o: Disable RGB2 Soft Start
Function

1: Enable RGB2 Soft Start
Function

ISINK3 Soft Start
Function Enable control
o: Disable RGB3 Soft Start
Function

1: Enable RGB3 Soft Start
Function
ISINK4_CHRIND Soft
Start Function Enable
control

1 RW | o: Disable RGB4 Soft Start
Function

1: Enable RGB4 Soft Start
Function

3 ISINK1_SFSTR_EN 1 Rw

2 ISINK2_SFSTR_EN 1 RwW

1 ISINK3_SFSTR_EN 1 RwW

ISINK4_CHRIND_SFST
R_EN

ISINK1 Soft Start Time
Step Control

00 = 0.5us

01 =1us

10 = 1.5us

11 = 2us

ISINK1 PWM Mode
Dimming Frequency
Select

000 = 0.1Hz

001 = 0.2Hz

5:3 ISINK1_DIM_FSEL 001 RW | 010 =0.5Hz

011 = 1Hz

0x86 RGB1_ISNK 100 = 2Hz

101 =5Hz

110 = 200Hz

111 = 1kHz

ISINK1 Current Level
Select

000 = OmA

001 = 4mA

010 = 8mA

011 = 12mA

100 = 16mA

101 = 20mA

110 = 24mA

111 = 24mA

7:6 ISINK1_SFSTR_TC 00 RW

2:0 ISINK1_CUR_SEL 010 RW

ISINK2 Soft Start Time
Step Control

00 = 0.5us

01 =1us

10 = 1.5uS

11 = 28

0x87 RGB2_ISNK | 7:6 ISINK2_SFSTR_TC 00 RwW
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Address

Reg Name

Bit

Bit Name

Default

Type

Description

5:3

ISINK2_DIM_FSEL

001

Rw

ISINK2 PWM Mode
Dimming Frequency
Select

000 = 0.1Hz

001 = 0.2Hz

010 = 0.5Hz

011 = 1Hz

100 = 2Hz

101 = 5Hz

110 = 200Hz

111 = 1kHz

2:0

ISINK2_CUR_SEL

010

RwW

ISINK2 Current Level
Select

000 = OmA

001 = 4mA

010 = 8mA

011 = 12mA

100 = 16mA

101 = 20mA

110 = 24mA

111 = 24mA

0x88

RGB3_ISNK

7:6

ISINK3_SFSTR_TC

00

RwW

ISINK3 Soft Start Time
Step Control

00 = 0.5u8

01=1us

10 = 1.5us

11 = 2us

5:3

ISINK3_DIM_FSEL

001

RW

ISINK3 PWM Mode
Dimming Frequency
Select

000 = 0.1Hz

001 = 0.2Hz

010 = 0.5Hz

011 = 1Hz

100 = 2Hz

101 = 5Hz

110 = 200Hz

111 = 1kHz

2:0

ISINK3_CUR_SEL

010

RW

ISINK3 Current Level
Select

000 = OmA

001 = 4mA

010 = 8mA

011 = 12mA

100 = 16mA

101 = 20mA

110 = 24mA

111 = 24mA

0x89

RGB1_Tr

7:4

ISINK1_BREATH_Tr1
SEL

0101

RW

ISINK1 Breath Mode First
Rising Time Select

Duty: 0% ~ 30%

0000 = 0.1258

0001 = 0.3258

0010 = 0.525S

0101 = 1.125S8

1111 = 3.1258
16 Steps, 0.2s/step

3:0

ISINK1_BREATH_Tr2__
SEL

0010

RW

ISINK1 Breath Mode
Second Rising Time Select
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Address

Reg Name

Bit

Bit Name

Default

Type

Description

Duty: 31% ~ 100%
0000 = 0.1258
0001 = 0.325s
0010 = 0.5258

1111 = 3.125s
16 Steps, 0.2s/step

0x8A

RGB1_Tf

7:4

ISINK1_BREATH_Tf1_
SEL

0010

RwW

ISINK1 Breath Mode First
Falling Time Select

Duty: 100% ~ 31%

0000 = 0.1258

0001 = 0.3258

0010 = 0.5258

1111 = 3.1258
16 Steps, 0.2s/step

3:0

ISINK1_BREATH_Tf2_
SEL

0101

RwW

ISINK1 Breath Mode
Second Falling Time
Select

Duty: 30% ~ 0%
0000 = 0.1258

0001 = 0.325S

0010 = 0.525S

0101 = 1.1258

1111 = 3.1258
16 Steps, 0.2s/step

0x8B

RGB1_TON_
TOFF

7:4

ISINK1_BREATH_TON
_SEL

0001

RW

ISINK1 Breath Mode On
Time Select

0000 = 0.125S

0001 = 0.3258

0010 = 0.525S

1111 = 3.1258
16 Steps, 0.2s/step

3:0

ISINK1_BREATH_TOFF
_SEL

0001

RW

ISINK1 Breath Mode Off
Time Select

0000 = 0.258

0001 = 0.658

0010 = 1.058

1111 = 6.258
16 Steps, 0.4s/step

0x8C

RGB2_Tr

7:4

ISINK2_BREATH_Tr1_
SEL

0101

RW

ISINK2 Breath Mode First
Rising Time Select

Duty: 0% ~ 30%

0000 = 0.1258

0001 = 0.325s

0010 = 0.5258

1111 = 3.1258
16 Steps, 0.2s/step

3:0

ISINK2_BREATH_Tr2_
SEL

0010

RW

ISINK2 Breath Mode
Second Rising Time Select
Duty: 31 % ~ 100 %

0000 = 0.1255

0001 = 0.3255

0010 = 0.5258

1111 = 3.1255
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Address | Reg Name

Bit

Bit Name

Default

Description

16 Steps, 0.2s/step

0x8D RGB2_Tf

74

ISINK2_BREATH_Tf1_
SEL

0010

Rw

ISINK2 Breath Mode First
Falling Time Select

Duty: 100% ~ 31%

0000 = 0.1258

0001 = 0.3258

0010 = 0.5258

1111 = 3.1258
16 Steps, 0.2s/step

3:0

ISINK2_BREATH_Tf2__
SEL

0101

RwW

ISINK2 Breath Mode
Second Falling Time
Select

Duty: 30% ~ 0%
0000 = 0.1258

0001 = 0.325S

0010 = 0.525S

0101 = 1.1258

1111 = 3.1258
16 Steps, 0.2s/step

RGB2_TON_

0x8E TOFF

7:4

ISINK2_BREATH_TON
_SEL

0001

RW

ISINK2 Breath Mode On
Time Select

0000 = 0.125S

0001 = 0.3258

0010 = 0.525S

1111 = 3.1258
16 Steps, 0.2s/step

3:0

ISINK2_BREATH_TOF
F_SEL

0001

RW

ISINK2 Breath Mode Off
Time Select

0000 = 0.258

0001 = 0.658

0010 = 1.058

1111 = 6.258
16 Steps, 0.4s/step

0x8F RGB3_Tr

7:4

ISINK3_BREATH_TON
_SEL

0101

RW

ISINK3 Breath Mode First
Rising Time Select

Duty: 0% ~ 30%

0000 = 0.1258

0001 = 0.325s

0010 = 0.5258

0101 = 1.125S8

1111 = 3.1258
16 Steps, 0.2s/step

3:0

ISINK3_BREATH_TOF
F_SEL

0010

RW

ISINK3 Breath Mode
Second Rising Time Select
Duty: 31% ~ 100%

0000 = 0.1258

0001 = 0.3258

0010 = 0.5258

1111 = 3.1258
16 Steps, 0.2s/step

0X90 RGB3_Tf

7:4

ISINK3_BREATH_Tf1_
SEL

0010

RW

ISINK3 Breath Mode First
Falling Time Select
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Address | Reg Name

Bit

Bit Name

Default

Description

Duty: 100% ~ 31%
0000 = 0.1258
0001 = 0.325s
0010 = 0.5258

1111 = 3.125s
16 Steps, 0.2s/step

3:0

ISINK3_BREATH_Tf2_
SEL

0101

RwW

ISINK3 Breath Mode
Second Falling Time
Select

Duty: 30% ~ 0%
0000 = 0.1258

0001 = 0.3258

0010 = 0.525S

0101 = 1.1258

1111 = 3.1258
16 Steps, 0.2s/step

RGB3_TON_

0x91 TOFF

7:4

ISINK3_BREATH_TON
_SEL

0001

RwW

ISINK3 Breath Mode On
Time Select

0000 = 0.1258

0001 = 0.325S

0010 = 0.525S

1111 = 3.1258
16 Steps, 0.2s/step

3:0

ISINK3_BREATH_TOF
F_SEL

0001

RW

ISINK3 Breath Mode Off
Time Select

0000 = 0.258

0001 = 0.658

0010 = 1.058

1111 = 6.258
16 Steps, 0.4s/step

RGB_CHRIN

0x92 D_DIM

ISINK4_CHRIND_EN_
SEL

RW

ISINK4_CHRIND
CHG_VIN power good
Indicator Control Mode
Select

0 = Auto Mode(CHG_VIN
power good Indicator)

1 = Software Mode

6:5

ISINK4_CHRIND_DIM
_MODE

11

RW

ISINK4_ CHRIND Mode
Select

00 = PWM Mode

01 = Breath Mode

1X = Register Mode

4:0

ISINK4_CHRIND_DIM
_DUTY

00000

RW

ISINK4_CHRIND PWM
Mode Dimming Duty =
(N+1)/32

N=0~31

RGB_CHRIN

0x93 D_Ctrl

Reserved

RW

Keep default value

6:5

ISINK4_CHRIND_SFST
R_TC

00

RW

ISINK4_ CHRIND Soft
Start Time Step
Control(Total 32 Steps)
00 = 0.5u8

01 =1us

10 = 1.5us

11 = 2us

4:2

ISINK4_CHRIND_DIM
_FSEL

001

RW

ISINK4_CHRIND PWM
Mode Dimming Frequency
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Address

Reg Name

Bit

Bit Name

Default

Description

Select

000 = 0.1Hz
001 = 0.2Hz
010 = 0.5Hz
011 = 1Hz
100 = 2Hz
101 = 5Hz
110 = 200Hz
111 = 1kHz

1:0

ISINK4_CHRIND_CUR
_SEL

11

RwW

ISINK4_ CHRIND Current
Level Select

00 = 1mA

01 =2mA

10 = 4mA

11 = 6mA

0x94

RGB_CHRIN
D _Tr

7:4

ISINK4_CHRIND_BRE
ATH_Tr1_SEL

0101

RwW

ISINK4_CHRIND Breath
Mode First Rising Time
Select

Duty: 0% ~ 30%

0000 = 0.1258

0001 = 0.325S

0010 = 0.525S

0101 = 1.1258

1111 = 3.1258
16 Steps, 0.2s/step

3:0

ISINK4_CHRIND_BRE
ATH_Tr2_SEL

0010

RW

ISINK4_CHRIND Breath
Mode Second Rising Time
Select

Duty: 31% ~ 100%

0000 = 0.1258

0001 = 0.3258

0010 = 0.525S

1111 = 3.1258
16 Steps, 0.2s/step

0x95

RGB_CHRIN
D_Tf

7:4

ISINK4_CHRIND_BRE
ATH_Tf1 SEL

0010

RW

ISINK4_CHRIND Breath
Mode First Falling Time
Select

Duty: 100% ~ 31%

0000 = 0.1258

0001 = 0.3258

0010 = 0.525S

1111 = 3.1258
16 Steps, 0.2s/step

3:0

ISINK4_CHRIND_BRE
ATH_Tf2_SEL

0101

RW

ISINK4_CHRIND Breath
Mode Second Falling Time
Select

Duty: 30% ~ 0%

0000 = 0.1258

0001 = 0.3258

0010 = 0.525S

0101 = 1.125S8

1111 = 3.1258
16 Steps, 0.2s/step

0x96

RGB_CHRIN
D_TON_TOF

7:4

ISINK4_CHRIND_BRE
ATH_TON_SEL

0001

RW

ISINK4_ CHRIND Breath
Mode On Time Select
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Address

Reg Name

Bit

Bit Name

Default

Description

0000 = 0.125S
0001 = 0.325s
0010 = 0.525S

1111 = 3.1258
16 Steps, 0.2s/step

3:0

ISINK4_CHRIND_BRE
ATH_TOFF_SEL

0001

RwW

ISINK4_CHRIND Breath
Mode Off Time Select
0000 = 0.255

0001 = 0.65s

0010 = 1.055

ﬁu =6.25S
16 Steps, 0.4s/step

0x97

RGB_OPEN_
SHORT_EN

ISINK4_CHRIND
_OPEN_EN

RwW

ISINK4_CHRIND Open
Protection Enable

o: Disable

1: Enable

ISINK3_OPEN_EN

RwW

ISINK3 Open Protection
Enable

0: Disable

1: Enable

ISINK2_OPEN_EN

RwW

ISINK2 Open Protection
Enable

o: Disable

1: Enable

ISINK1_OPEN_EN

RW

ISINK1 Open Protection
Enable

o: Disable

1: Enable

ISINK4_CHRIND
_SHORT_EN

RW

ISINK4_CHRIND Short
Protection Enable

o: Disable

1: Enable

ISINK3_SHORT_EN

RW

ISINK3 Short Protection
Enable

o: Disable

1: Enable

ISINK2_SHORT_EN

RW

ISINK2 Short Protection
Enable

o: Disable

1: Enable

ISINK1_SHORT_EN

RW

ISINK1 Short Protection
Enable

o: Disable

1: Enable

0ox9F

Reserved

7:0

Reserved

00000000

RW

Keep default value

0XAO

BL_EN

bled_ext_en

R/W

BackLight external control
enable.

0 = I2C control

1 = external pin control

bled_en

R/W

Back Light Enable
o = Off
1 = Enable Back Light

bled_1ch_en

R/W

Channel 1
o = Disable
1 = Enable

bled_2ch_en

R/W

Channel 2
o = Disable
1 = Enable
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Address | RegName | Bit Bit Name Default | Type Description

Channel 3

3 bled_3ch_en 0 R/W |0 = Disable

1 = Enable
Channel 4

2 bled_4ch_en 0 R/W |0 = Disable

1= Enable

BLED Mapng Code
1 bled_code 1 RW | 0 = Exponential

1 = Linear

BLED PWM Configuration
o bled_ config 0 RW | 0 = Active High

1 = Active Low

Backlight OVP shutdown
enable
0: OVP Shutdown
1: Report only, Backlight
Boost Output > OVP
Threshold
BLED OVP
00: 17V
6:5 BL_OVP 11 RW |o1:21V
10: 25V
11: 29V
4 Reserved 0 RW | Keep default value
BL_BST CTR Backlight OC shutdown

L 6: OC Limit

o: imi

3 BL_OC_EN ! RW 1: Report only, Backlight
Boost switch current >
Current Limit Threshold
BLED OC Current Limit
00: QOOMA
2:1 BL_OC 10 RW 01: 1200mA
10: 1500mA
11: 1I800mA
BLED Switching
frequency
0: 500kHz
1: 1.0MHz

7 BL_OVP_EN 1 RwW

0xA1

o bled_swifreq 1 RW

PWM Enable

7 bled_pwm 0 RW | 0=PWM Ignored

1= PWM Enable
PWM Glitch Filter Time
Setting

00: No filter

01: 100nS

10: 160ns

11: 200ns

PWM Sampling
Frequency:

4:3 PWM_ fsample 01 RW | o00: 1IMHz

01: 4MHz

1X: 24MHz

PWM Input Hysteresis
2 PWM_HYS_EN 1 RW | o0: Disable

1: Enable

PWM Input Hysteresis
00: 1bit

1:0 PWM_HYS 00 RW | o1: 2bit

10: 4bit

11: 6bit

6:5 PWM_ deglitch 01 RW

0xA2 BL_PWM
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Address | Reg Name

Bit

Bit Name

Default

Description

OxA3 BL_CTRL

74

bled_ramptime

0011

RwW

BLED ramp-up/down
time

0000: 0s
0001: 500us
0010: 750us
0011: 1mS
0100: 2ms
0101: 5ms
0110: 10ms
0111: 20ms
1000: 50ms
1001: 100mMS
1010: 250ms
1011: 800ms
1100: 18
1101: 28
1110: 48
1111: 8s

3:0

Reserved

0000

RW

Keep default value

0xA4 BL_DIM2

73

Reserved

00000

RwW

Keep default value

2:0

bled_dim

111

RwW

bled brightness control of
11 bit LSB's

0xA5 BL_DIM1

7:0

bled_dim

11111111

RW

bled brightness control of
11 bit MSB's . As 0xA5
modify, 0XA4 & 0xA5 data
will be update for IC at
same time. Suggest that
first modify oxA4, then
modify oxA5

0xA6 BL_AFH

7:0

bled_ autofreghigh

00000000

RW

When bled_dim code is
equal to or less than the
bled_autofreghigh, the
backlight boost switching
frequency is set to
500kHz.

0xA7 BL_FL

7:6

bled_flash_mode

00

RW

Backlight Torch/Strobe
Mode Control

00: Backlight
Strobe/Torch Disable.

01: Backlight Strobe
Enable.

10: Backlight Torch
Enable

11: Backlight Torch Enable
When backlight
Torch/Strobe Mode in
01/10/11, PWM control is
disable and backlight
current set to
Bled_Strobe_Current or
Bled_Torch_Current.
After Strobe Function
Timeout,
bled_flash_mode set to
00 and return to backlight
normal operation.

53

bled_flash_ramp

001

RW

Backlight Torch/Strobe
Function ramp up/down
time setting

000 : Ous
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Address

Reg Name

Bit

Bit Name

Default

Type

Description

001 : 500us
010 : 750us
011 : 1ms
100 : 2ms
101: 5ms

2:0

Reserved

000

RwW

Keep default value

0xA8

BL_FL_TO

bled_Strobe_timeout_e
n

Rw

Backlight Strobe Function
timeout Enable

o: Disable

1: Enable

6:0

bled_Strobe_timeout

0001100

RwW

Backlight Strobe Function
timeout setting 7 bit
programmable from 16ms
to 2048ms in 16ms/code
0000000 = 16ms
0000001 = 32ms
0000010 = 48ms
0000011 = 64ms
0000100 = 80ms

0001100 = 208ms

1111111 = 2048 ms

0XxA9

BL_TOR_CT
RL

bled_torch_current

10000000

RW

Backlight torch brightness
control single channel 256
steps, 8bit MSB of
Backlight

00000000 = disable
00000001 = 0.1172mA
00000010 = 0.2345mA

10000000 = 15.0073mA

11111111 = 30mA

OXAA

BL_STRB_CT
RL

7:0

bled_strobe current

11111111

RW

Backlight strobe
brightness control single
channel 256 steps, 8bit
MSB of Backlight
00000000 = disable
00000001 = 0.1172mA
00000010 = 0.2345mA

10000000 = 15.0073mA

11111111 = 30mA

0xBo

DB_CTRL1

db_periodic_mode

RW

DB periodic mode

o = always on if DB is
enable

1 = DB periodic mode

db_freq_pm

RW

0=20Hz

1=33Hz

when the register
db_periodic_mode =1

db_single_pin

RW

Take effect only when the
register db_ext_en =1

0: VPOS & VNEG are
controlled by DB_ENP &
DB_ENN separately

1: VPOS & VNEG are
controlled by DB_ ENP
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Address

Reg Name

Bit

Bit Name

Default

Description

db_periodic_fix

o

Rw

Enable this bit to prevent
from voltage drop when
DB is restarted

3:1

Reserved

000

RwW

Keep default value

db_ext_en

R/W

DB external control enable
0 = I2C control
1 = external pin control

0xB1

DB_CTRL2

Reserved

RwW

Keep default value

db_vpos_en

RwW

DB VPOS enable
o = disable
1 = enable

db_vpos_disc

RwW

DB VPOS discharge
enable

o = floating

1 = discharge only
function when VPOS is
disable

db_vpos_20ms

RwW

DB VPOS discharge 20ms
when shutdown

o = disable

1 = enable

db_vneg_en

RwW

DB VNEG enable
o = disable
1 = enable

db_vneg_disc

RW

DB VNEG discharge
enable

o = floating

1 = discharge only
function when VNEG is
disable

db_vneg_ 20ms

RW

DB VNEG discharge 20ms
when shutdown

o = disable

1 = enable

db_startup

RW

DB startup mode

0 = close loop, waiting
80%

1 = open loop, go after
soft-start dimming

0xB2

DB_VBST

7:6

db_delay

o1

RW

DB delay time between
endpoint of VPOS ramp
up and starting point of
VNEG ramp down

00 = no constraint
01=0ms

10 = 1ms

11 = 4ms

db_vbst

100010

RW

Vbst Voltage

[000000] = 4V

[o10100] =5V

[100010] = 5.7V

[101000] = 6V

[101011] = 6.15V

(0.05V per step, for code >
[101011] will also equal to
6.15V)

0xB3

DB_VPOS

7:6

db_vpos_slew

o1

RW

DB_POSVOUT slew rate
00: 8.54V/ms
01: 5.84V/ms
10: 4.83V/ms
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11: 3.00V/ms

DB_POSVOUT voltage
000000: 4V

010100: 5V

o11110: 5.5V

101000: 6V

5:0 db_vpos 011110 RW
111111 : 6V

(0.05V/step, for code >
“101000” will also equal to

6V)

DB_NEGVOUT slew rate
00: -10.09V/ms

7:6 db_vneg_slew 01 RW | o01:-6.31V/ms

10: -5.05V/ms

11: -3.15V/ms
DB_NEGVOUT voltage
000000: -4V

oxB4 DB_VNEG 010100: -5V

011110: -5.5V

101000: -6V

5:0 db_vneg 011110 RW
111111 : -6V

(0.05V/step, for code >
“101000” will also equal to

-6V)

Power ready detection
result:

Input power is good,

7 PWR_RDY_EVT o] R UVLO < VIN < VOVP &
VIN > BATS + VSLP

0: No operation

1: Event occurs

Charger warning. Input
voltage MIVR loop active.
0: No operation

1: Event occurs

Charger warning. Input
current AICR loop active.
0: No operation

1: Event occurs

Charger warning. Thermal
regulation loop active.

0: No operation

1: Event occurs

3:0 Reserved 0000 R Reserved

6 CHG_MIVR_EVT 0 R
oxCo CHG_IRQ1

5 CHG_AICR_EVT (o] R

4 CHG_TREG_EVT (o] R

CHG_VIN over 14.5V
voltage protection fault. It
will forbid charger
operation.

0: No operation

1: Event occurs

Charger fault. Battery OVP
fault

0: No operation

1: Event occurs

Charger fault. System OVP
fault

0: No operation

1: Event occurs

7 CHG_VINOVPCHG_EV
T

0xC1 CHG_IRQ2
6 CHG_VBATOV_EVT 0 R

5 CHG_VSYSOV_EVT o R
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Address | RegName | Bit Bit Name Default | Type Description

Charger fault. System UVP
fault

0: No operation

1: Event occurs
CHG_VIN over 5.6V
voltage protection fault. It
will forbid strobe
operation.

0: No operation

1: Event occurs

2:0 Reserved 000 R Reserved

4 CHG_VSYSUV_EVT o] R

3 CHG_VINOVPFL_EVT o] R

BAT temperature fault
7 TS_BAT HOT_EVT 0 R 0: No operation

1: Event occurs

BAT temperature fault
6 TS_BAT WARM_EVT 0 R 0: No operation

1: Event occurs

oxC2 CHG_IRQs3 BAT temperature fault
5 TS_BAT COOL_EVT 0 R 0: No operation

1: Event occurs

BAT temperature fault
4 TS_BAT COLD_EVT 0 R 0: No operation

1: Event occurs

3:0 Reserved 0000 R Reserved

Thermal shutdown fault
7 OTPI_EVT 0 RC 0: No operation

1: Event occurs

Charger reverse protection
fault

0: No event occurs

1: Event occurs

Charger bad adapter fault
5 CHG_ADPBADI_EVT 0 RC 0: No event occurs

1: Event occurs

Battery absence fault

4 CHG_BATABSI_EVT 0 RC 0: No event occurs

1: Event occurs

Charger timer time-out
fault

0: No event occurs

1: Event occurs

2:0 Reserved 000 RC Reserved

6 CHG_RVPI_EVT (o] RC

0xC3 CHG_IRQ4

3 CHG_TMRI_EVT (o] RC

Charging current is lower

than EOC current event

7 CHG_IEOCI_EVT 0 RC occurs

0: No event occurs

1: Event occurs

Charge termination event

6 CHG_TERMI_EVT 0 RC 0: No event occurs

1: Event occurs
Re-Charge event occurs.

CHG_IRQ5 | - | (CHG RECHGI EVT 0 RC | o: No event occurs

1: Event occurs

Charger or Boost soft-start

finishes event

0: No event occurs

1: Event occurs

Watch dog timer timeout

3 WDTMRI_EVT 0 RC fault

0: No event occurs

oxCq4

4 SSFINISHI_EVT (o] RC
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1: Event occurs

Charger type detection
done event

0: No event occurs
1: Event occurs
ICHG measurement
function done event
0: No event occurs
1: Event occurs
AICL measurement
function done event
0: No event occurs
1: Event occurs

2 CHGDET_DONEI_EVT 0 RC

1 CHG_ICHGMeasl_EVT o) RC

0 CHG_AICLMeasl_EVT 0 RC

Boost overload protection
event

0: No event occurs

1: Event occurs

Boost CHG_VMID OVP
fault event

0: No event occurs

1: Event occurs

Boost low voltage input
fault event

0: No event occurs

1: Event occurs

4:2 Reserved 000 RW | Reserved

MTK pump express
function done event

0: No event occurs

1: Event occurs

ADC measurement done
event

0: No event occurs

1: Event occurs

7 BST_OLPI_EVT 0 RC

6 BST_MIDOVI_EVT 0 RC

0xCs CHG_IRQ6 5 BST_BATUVI_EVT 0 RC

1 PUMPX_DONEI_EVT (o] RC

o ADC_DONEI (o] RC
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Data contact detection
event
0: Data Contact Detection
7 DCDTI_EVT 0 RC |timeout is not detected

1: Data Contact Detection
timeout is detected when
DCDT goes from 0 to 1
Output of USB charger
detection. The bit will be
set to 1if COMN >
VDAT_REF & COMN <
VLGC

0: COMN < VDAT_REF
6 CHGDETI_EVT 0 RC or COMN > VLGC
(charger port is not
detected)

1: COMN > VDAT REF &
COMN < VLGC (charger
port is detected) when
0xC6 DPDM IRQ CHGDET goes from 0 to 1
0: HVDCP not detected by
DCP’s pulling D- to GND
1: HVDCP detected by
DCP’s pulling D- to GND
4:2 Reserved 0 RC Reserved

VBUS detach, when
VBUSPG_D goes from 1 to
1 Detach_I_EVT 0 RC 0

0: No event occurs

1: Event occurs

VBUS attach, When DCP
STD (Regox22[2]) goes
from o to 1 or When CDP
(Regox22[1]) goes from o
0o Attach_I_EVT 0 RC to 1 or When SDP
(Regox22[0]) goes from o
to1

0: No event occurs

1: Event occurs

5 HVDCP DET_EVT 0 RC

OVPCTRL VBUS over-
voltage protection fault
7 OVPCTRL_OVP_EVT 0 R (Rising/Falling trigger)
0: No operation
1: Event occurs
OVPCTRL VBUS over-
voltage protection fault
with 128ps deglitch time
(Rising/Falling trigger)
0: No operation
OVPCTRL_IR 1: Event occurs

Q OVPCTRL VBUS under-
voltage protection fault
5 OVPCTRL_UVP_EVT 0 R (Rising/Falling trigger)
0: No operation
1: Event occurs
OVPCTRL VBUS under-
voltage protection fault
with 128ps deglitch time
(Rising/Falling trigger)
0: No operation
1: Event occurs

OVPCTRL_OVP_D_EV
T

oxC8

OVPCTRL,_UVP_D_EV
4 T
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Address

Reg Name

Bit

Bit Name

Default

Type

Description

OVPCTRL_SWON_EVT

OVPCTRL MOS is turned
on (Rising/Falling
trigger)

0: No operation

1: Event occurs

2:0

Reserved

000

Reserved

oxCo

FLED_IRQ1

FLED1_SHORT_EVT

RC

Report whether the event
of FLED1 short-circuit
occurs.

0: No event occurs.

1: Event ever occurs.

FLED2_SHORT_EVT

RC

Report whether the event
of FLED2 short-circuit
occurs.

0: No event occurs.

1: Event ever occurs.

54

Reserved

00

RC

Keep default value

FLED_LVF_EVT

RC

Report whether the event
of FLED low VF occurs.
0: No event occurs.

1: Event ever occurs.

FLED_TX EVT

RC

Report whether the event
of FLED TXMask occurs.
(If SENB_TX = 1'b1, this
event will not interrupt)
0: No event occurs.

1: Event ever occurs.

FLED_TORPIN_EVT

RC

Report whether the event
of FLED torch pin occurs.
0: No event occurs.

1: Event ever occurs.

FLED_STRBPIN_EVT

RC

Report whether the event
of FLED strobe pin occurs.
0: No event occurs.

1: Event ever occurs.

oxCA

FLED_IRQ2

7:6

Reserved

00

RC

Keep default value

FLED1_TOR_EVT

RC

Report whether the event
of FLED1 torch occurs.

0: No event occurs.

1: Event ever occurs.

FLED2_TOR_EVT

RC

Report whether the event
of FLED2 torch occurs.
0: No event occurs.

1: Event ever occurs.

FLED1_STRB_TO_EVT

RC

Report whether the event
of FLED1 strobe timeout
occurs.

0: No event occurs.

1: Event ever occurs.

FLED2_STRB_TO_EVT

RC

Report whether the event
of FLED2 strobe timeout
oceurs.

0: No event occurs.

1: Event ever occurs.

FLED1_STRB_EVT

RC

Report whether the event
of FLED1 strobe occurs.
0: No event occurs.

1: Event ever occurs.

FLED2_STRB_EVT

RC

Report whether the event
of FLED2 strobe occurs.
0: No event occurs.
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Address | RegName | Bit Bit Name Default | Type Description

1: Event ever occurs.

Report whether the
protection event of VDDA
UVLO occurs.

7 VDDA_UV_EVT 0 RC 0: No protection event
occurs.

1: Protection event ever
occurs.

Report whether the
protection event of VDDA
OVP occurs.

6 VDDA_OVP_EVT 0 RC 0: No protection event
occurs.

1: Protection event ever
occurs.

Report whether the
protection event of OTP
ever occurs.

5 OTP_EVT 0 RC 0: No protection event
occurs.

1: Protection event ever
occurs.

4:0 Reserved 00000 RC | Keep default value

0xCB BASE_IRQ

Report whether the event
of LDO OC occurs.

0: No event occurs.

1: Event ever occurs.

6:0 Reserved 0000000 RC Keep default value

0xCC LDO_IRQ 7 LDO_OC_EVT (o] RC

ISINK1 open-circuit LED

Event

0: No protection event

occurs.

1: Protection event ever

occurs.

ISINK2 open-circuit LED

Event

0: No protection event

occurs.

1: Protection event ever

occurs.

ISINKS3 open-circuit LED

Event

5 ISINK3_OPEN_EVT o RC 0: No protection event
occurs.

oxCD RGB_IRQ 1: Protection event ever

occurs.

ISINK4 open-circuit LED

Event

0: No protection event

occurs.

1: Protection event ever

occurs.

ISINK1 short-circuit LED

Event

0: No protection event

occurs.

1: Protection event ever

occurs.

ISINK2 short-circuit LED

2 ISINK2_SHORT_EVT (0] RC Event

0: No protection event

7 ISINK1_OPEN_EVT (o] RC

6 ISINK2_OPEN_EVT (o] RC

4 ISINK4_OPEN_EVT (o] RC

3 ISINK1_SHORT_EVT (o] RC
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oceurs.
1: Protection event ever
occurs.

ISINKS3 short-circuit LED
Event

0: No protection event
occurs.

1: Protection event ever
occurs.

1 ISINK3_SHORT_EVT 0 RC

ISINK4 short-circuit LED
Event

0: No protection event
oceurs.

1: Protection event ever
oceurs.

0xCD RGB_IRQ 0 ISINK4_SHORT_EVT 0 RC

Back Light OVP Flag
7 bled_ovp_flag 0 R 0: Normal

1: Fault

0xCE BL_IRQ Back Light OCP flag
6 bled_ocp_flag 0 RC 0: Normal

1: Fault

5:0 Reserved 000000 RC | Keep default value

DB_POSVOUT short-

circuit protection

0: Normal

1: Fault occurs

DB_NEGVOUT short-

RC circuit protection

0: Normal

1: Fault occurs

DB_BSTVOUT over-
current flag

L 0: Normal

1: Fault occurs

DB_POSVOUT over-

current flag

0: Normal

1: Fault occurs

DB_NEGVOUT over-

current flag

0: Normal

1: Fault occurs

2:0 Reserved 000 RC Keep default value

7 db_vpos_scp_flag 0 RC

6 db_vneg_scp_flag 0

0xCF DB_IRQ 5 db_bst_ocp_flag o

4 db_vpos_ocp_flag 0 RC

3 db_vneg_ocp_flag 0 RC

Power ready status bit

o: Input power is bad,
CHG_VIN > VOVP or
CHG_VIN < VUVLO or

7 PWR_RDY_STAT o] R CHG_VIN < BATS + VSLP
1: Input power is good,
UVLO < CHG_VIN <
VOVP & CHG_VIN >
oxDo CHG_STAT1 BATS + VSLP

Charger warning. Input
voltage MIVR loop active.
0: MIVR loop is not active
1: MIVR loop is active
Charger warning. Input
current AICR loop active.

6 CHG_MIVR_STAT (o] R

5 CHG_AICR_STAT 0 R 0: AICR loop is not active
1: AICR loop is active
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Address

Reg Name

Bit

Bit Name

Default

Type

Description

CHG_TREG_STAT

Charger warning. Thermal
regulation loop active.

0: Thermal regulation
loop is not active

1: Thermal regulation loop
is active

3:0

Reserved

0000

Reserved

oxD1

CHG_STAT2

CHG_VINOVPCHG_
STAT

VcuG_viN over-voltage
protection (when
Vcue_vin >
VBUS_OVP_CHG)

0: VCHG_VIN over-voltage
does not occur

1: VcHG_vIN over-voltage
oceurs

CHG_VBATOV_STAT

Charger fault. Battery
OVP.

0: Battery over-voltage
does not occur

1: Battery over-voltage
occurs

CHG_VSYSOV_STAT

Charger fault. System
OVP.

0: System over-voltage
does not occur

1: System over-voltage
occurs

CHG_VSYSUV_STAT

Charger fault. System
UVP.

0: System under-voltage
does not occur

1: System under-voltage
occurs

CHG_VINOVPFL_STAT

VcHG_vIN over 5.6V
voltage protection status.
It will forbid strobe
operation. CHG_VIN OVP
threshold voltage =

Vovp_STRB_FL
(Rising/falling = 5.6/5.3V
(typ.))

0: CHG_VIN over-voltage
does not occur

1: CHG_VIN over-voltage
oceurs

2:0

Reserved

000

Reserved

oxD2

CHG_STAT3

TS_BAT_HOT_STAT

BAT temperature status
0: Normal temperature
1: Temperature is hot

TS_BAT WARM_STAT

BAT temperature status
0: Normal temperature
1: Temperature is warm

TS_BAT_COOL_STAT

BAT temperature status
0: Normal temperature
1: Temperature is cool

TS_BAT_ COLD_STAT

BAT temperature status
0: Normal temperature
1: Temperature is cold

3:0

Reserved

0000

Reserved
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Thermal shutdown status
7 OTPI_STAT 0 R 0: No operation

1: Event occurs
Charger reverse protection
status

0: No event occurs

1: Event occurs
Charger bad adapter
status

0: No event occurs

1: Event occurs

4 Reserved 0 R Reserved

Charger timer time-out
status

0: No event occurs

1: Event occurs

2:0 Reserved 000 R Reserved

6 CHG_RVPI_STAT o] R

oxD3 | CHG_STAT4 | . | cHG_ADPBADI_STAT o R

3 CHG_TMRI_STAT 0 R

Charging current is lower
than EOC current ever

7 CHG_IEOCI_STAT o) R ocecurs

0: No event occurs

1: Event occurs

Charge terminated event

6 CHG_TERMI_STAT 0 R 0: No event occurs
1: Event occurs
5 Reserved 0 R Reserved
oxD4 CHG_STAT5 Charger or Boost soft-start
4 SSFINISHI_STAT 0 r |finishes event

0: No event occurs
1: Event occurs

3 Reserved 0 R Reserved

Charger type detection
CHGDET_DONEI_STA done event
2 0 R .
T 0: No event occurs
1: Event occurs
1:0 Reserved 00 R Reserved

Boost overload protection

7 BST_OLPL_STAT 0 R | ovent

0: No event occurs

1: Event occurs

Boost CHG_VMID OVP
fault event

0: No event occurs

1: Event occurs

Boost low voltage input
fault event

0: No event occurs

1: Event occurs

4:0 Reserved 000 R Reserved

0xD5 CHG._STAT6 6 BST_MIDOVI_STAT (o] R

5 BST_BATUVI_STAT (o] R

Data contact detection
event

0: Data Contact Detection
7 DCDTI_STAT 0 R timeout is not detected

1: Data Contact Detection
oxD6 DPDM_STAT timeout is detected when
DCDT goes from 0 to 1
Output of USB charger
detection. The bit will be
set to 1if COMN >
VDAT_REF & COMN <

6 CHGDETI_STAT o R
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Address

Reg Name

Bit

Bit Name

Default

Description

VLGC

0: COMN < VDAT_REF
or COMN > VLGC
(charger port is not
detected)

1: COMN > VDAT_REF &
COMN < VLGC (charger
port is detected) when
CHGDET goes from 0 to 1

HVDCP_DET_STAT

Reserved

000

Reserved

Detach_I_STAT

VBUS detach, when
VBUSPG_D goes from 1 to
0

0: No event occurs

1: Event occurs

Attach_I_ STAT

VBUS attach, When DCP
STD (Regox22[2]) goes
from o to 1 or When CDP
(Regox22[1]) goes from o
to1or When SDP
(Regox22[0]) goes from 0
to1

0: No event occurs

1: Event occurs

oxD8

OVPCTRL_ST
AT

OVPCTRL_OVP_STAT

OVPCTRL VBUS over-
voltage protection

0: VBUS is not over-
voltage

1: VBUS is over-voltage

OVPCTRL_OVP_D_STA
T

OVPCTRL VBUS over-
voltage protection with
128us deglitch time

0: VBUS is not over-
voltage

1: VBUS is over-voltage
with 128us

OVPCTRL_UVP_STAT

OVPCTRL VBUS under-
voltage protection fault
0: VBUS is not under-
voltage

1: VBUS is under-voltage

OVPCTRL_UVP_D_STA
T

OVPCTRL VBUS under-
voltage protection fault
with 128ps deglitch time
0: VBUS is not under-
voltage

1: VBUS is under-voltage
with 128us

OVPCTRL_SWON_STA
T

OVPCTRL MOS is turned
on

0: OVPCTRL MOS is off
1: OVPCTRL MOS is on

2:0

Reserved

000

Reserved

oxDog

FLED_STAT1

FLED1_SHORT_STAT

FLED1 short-circuit Status
0: FLED1 short-circuit
does not occur

1: FLED1 short-circuit
occurred

FLED2_SHORT_STAT

FLED2 short-circuit
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Address

Reg Name

Bit

Bit Name

Default

Type

Description

Status

0: FLED2 short-circuit
does not occur

1: FLED2 short-circuit
occurred

54

Reserved

00

Keep default value

FLED_LVF_STAT

FLED low-VF Status

0: FLED low-VF does not
ocecur

1: FLED low-VF occurred

FLED_TX_STAT

FLED TXMask Status

0: FLED TXMask does not
oceur

1: FLED TXMask occurred

FLED_TORPIN_STAT

FLED torch pin Status
0: FLED torch pin does
not occur

1: FLED torch pin
occurred

FLED_STRBPIN_STAT

FLED strobe pin Status
0: FLED strobe pin does
not occur

1: FLED strobe pin
occurred

0xDA

FLED_STAT2

7:6

Reserved

00

Keep default value

FLED1_TOR_STAT

FLED1 Torch mode Status
0: FLED1 Torch mode
does not occur

1: FLED1 Torch mode
occurred

FLED2_TOR_STAT

FLED2 Torch mode Status
0: FLED2 Torch mode
does not occur

1: FLED2 Torch mode
occurred

FLED1_STRB_TO_STA
T

FLED1 Strobe Timeout
Status

0: FLED1 Strobe Timeout
does not occur

1: FLED1 Strobe Timeout
occurred

FLED2_STRB_TO_STA
T

FLED2 Strobe Timeout
Status

0: FLED2 Strobe Timeout
does not occur

1: FLED2 Strobe Timeout
occurred

FLED1_STRB_STAT

FLED1 Strobe mode
Status

0: PFLED1 Strobe does
not occur

1: FLED1 Strobe occurred

FLED2_STRB_STAT

FLED2 Strobe mode
Status

0: FLED2 Strobe does not
oceur

1: FLED2 Strobe occurred

oxDB

BASE_STAT

VDDA_UV_STAT

VDDA UVLO Status
0: VDDA UVLO not occur
1: VDDA UVLO occurred
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Address | RegName | Bit Bit Name Default | Type Description

VDDA OVP UVLO Status
6 VDDA_OVP_STAT o) R 0: VDDA OVP not occur
1: VDDA OVP occurred
OTP Status

5 OTP_STAT o) R 0:0TP not occur

1: OTP occurred

4:0 Reserved 00000 R Keep default value

General LDO OC Status
7 LDO_OC_STAT 0 R 0: LDO OC not occur

1: LDO OC occurred
6:0 Reserved 0000000 R Keep default value

oxDC LDO_STAT

ISINK1 LED open-circuit
State

0 = Normal

1 = Open-circuit LED
ISINK2 LED open-circuit
State

0 = Normal

1 = Open-circuit LED
ISINK3 LED open-circuit
State

0 = Normal

1 = Open-circuit LED
ISINK4 LED open-circuit
State

0 = Normal

1 = Open-circuit LED
ISINK1 LED short-circuit
State

0 = Normal

1 = Short-circuit LED
ISINK2 LED short-circuit
State

0 = Normal

1 = Short-circuit LED
ISINK3 LED short-circuit
State

0 = Normal

1 = Short-circuit LED
ISINK4 LED short-circuit
State

0 = Normal

1 = Short-circuit LED

7 ISINK1_OPEN_STAT 0 R

6 ISINK2_OPEN_STAT 0 R

5 | ISINK3_OPEN_ STAT 0 R

4 ISINK4_OPEN_STAT (o] R

oxDD RGB_STAT

3 ISINK1_SHORT_STAT (o] R

2 ISINK2_SHORT_STAT (o] R

1 ISINK3_SHORT_STAT (o] R

o ISINK4_SHORT_STAT (o] R

Back Light OVP Status
0: Back Light OVP not
7 bled_ovp_STAT 0 R occur

1: Back Light OVP
occurred

Back Light's over-current
status :

0: Back Light isn't over-
current

1: Back Light is over-
current

5:0 Reserved 000000 R Keep default value

0xDE BL_STAT

6 bled_ocp_STAT 0 R
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Address | RegName | Bit Bit Name Default | Type Description

DB_POSVOUT short-
circuit protection status
0: DB_POSVOUT short-
7 db_vpos_scp_STAT o] R circuit protection does not
occur

1: DB_POSVOUT short-
circuit protection occurs
DB_NEGVOUT short-
circuit protection status
0: DB_NEGVOUT short-
6 db _vneg_scp_STAT 0 R circuit protection does not
occur

1: DB_NEGVOUT short-
circuit protection occurs
DB_BSTVOUT over-
current protection status
o: DB_BSTVOUT over-
5 db _bst_ocp_STAT 0 R current protection does
not occur

1: DB_BSTVOUT over-
current protection occurs
DB_POSVOUT over-
current protection status
o: DB_POSVOUT over-
4 db _vpos_ocp_STAT 0 R current protection does
not occur

1: DB_ POSVOUT over-
current protection occurs
DB_NEGVOUT over-
current protection status
o: DB_ NEGVOUT over-
3 db _vneg ocp_STAT 0 R current protection does
not occur

1: DB_NEGVOUT over-
current protection occurs
2:0 Reserved 000 R Keep default value

oxDF DB_STAT

Power ready interrupt

mask

0: Interrupt is not masked

1: Interrupt is masked

Input voltage MIVR loop

active interrupt mask

0: Interrupt is not masked

1: Interrupt is masked

oxEo CHG_MASK1 Input current AICR loop
active interrupt mask

5 CHG_AICRM 1 RW o: Interrupt is not masked

1: Interrupt is masked

Thermal regulation loop

active interrupt mask

0: Interrupt is not masked

1: Interrupt is masked

3:0 Reserved 1111 RW | Reserved

7 PWR_RDYM 1 RW

6 CHG_MIVRM 1 RW

4 CHG_TREGM 1 RW

CHG_VIN over 14.5V
voltage protection mask

7 CHG_VINOVPCHGM ! RW o: Interrupt is not masked
1: Interrupt is masked
oxE1 CHG_MASK2 Battery OVP interrupt
mask
6 CHG_VBATOVM ! RW 0: Interrupt is not masked
1: Interrupt is masked
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Address | Reg Name

Bit

Bit Name Default

Type

Description

CHG_VSYSOVM 1

Rw

System OVP interrupt
mask

o: Interrupt is not masked
1: Interrupt is masked

CHG_VSYSUVM 1

Rw

System UVP interrupt
mask

o: Interrupt is not masked
1: Interrupt is masked

CHG_VINOVPFLM 1

RwW

CHG_VIN over 5.6V
voltage protection mask
0: Interrupt is not masked
1: Interrupt is masked

2:0

Reserved 111

RwW

Reserved

oxE2 CHG_MASK3

TS_BAT HOTM 1

RwW

BAT temperature status
interrupt mask

0: Interrupt is not masked
1: Interrupt is masked

TS_BAT WARMM 1

RwW

BAT temperature status
interrupt mask

0: Interrupt is not masked
1: Interrupt is masked

TS_BAT_COOLM 1

RwW

BAT temperature status
interrupt mask

0: Interrupt is not masked
1: Interrupt is masked

TS_BAT_COLDM 1

RW

BAT temperature status
interrupt mask

0: Interrupt is not masked
1: Interrupt is masked

3:0

Reserved 1111

Reserved

oxE3 | CHG_MASK4

OTPM 1

RW

Thermal shutdown fault
interrupt mask

0: Interrupt is not masked
1: Interrupt is masked

CHG_RVPM 1

RW

Charger reverse protection
fault interrupt mask

0: Interrupt is not masked
1: Interrupt is masked

CHG_ADPBADM 1

RW

Charger bad adapter fault
interrupt mask

0: Interrupt is not masked
1: Interrupt is masked

CHG_BATABSM 1

RW

Battery absence fault
interrupt mask

0: Interrupt is not masked
1: Interrupt is masked

CHG_TMRM 1

RW

Charger timer timeout
fault interrupt mask

0: Interrupt is not masked
1: Interrupt is masked

2:0

Reserved 111

RW

Reserved

oxE4 | CHG_MASK5

CHG_IEOCM 1

RW

Charging current is lower
than EOC current
interrupt mask

0: Interrupt is not masked
1: Interrupt is masked

CHG_TERMM 1

RW

Charge terminated event
interrupt mask

0: Interrupt is not masked
1: Interrupt is masked
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Address | RegName | Bit Bit Name Default | Type Description

Re-charge behavior
interrupt mask

o: Interrupt is not masked
1: Interrupt is masked
Charger or Boost soft start
finishes event interrupt

4 SSFINISHM 1 RW | mask

o: Interrupt is not masked
1: Interrupt is masked
Watch dog timer timeout
fault interrupt mask

5 CHG_RECHGM 1 Rw

3 WDTMRM ! RW 0: Interrupt is not masked
1: Interrupt is masked
Charger type detection

5 CHGDET DONEM ) RW done event interrupt mask

0: Interrupt is not masked
1: Interrupt is masked
ICHG measurement
function done event

1 CHG_ICHGMeasM 1 RW | interrupt mask

0: Interrupt is not masked
1: Interrupt is masked
AICL measurement
function done event

0o CHG_AICLMeasM 1 RW | interrupt mask

0: Interrupt is not masked
1: Interrupt is masked

Boost overload protection
event interrupt mask

0: Interrupt is not masked
1: Interrupt is masked
Boost CHG_VMID OVP
fault event interrupt mask
0: Interrupt is not masked
1: Interrupt is masked
Boost low voltage input
fault event interrupt mask
0: Interrupt is not masked
1: Interrupt is masked

4:2 Reserved 111 RW | Reserved

MTK pump express
function done event

1 PUMPX_ DONEM 1 RW | interrupt mask

0: Interrupt is not masked
1: Interrupt is masked
ADC measurement done
event interrupt mask

0: Interrupt is not masked
1: Interrupt is masked

7 BST_OLPM 1 RW

6 BST_MIDOVM 1 RW

5 BST_BATUVM 1 RW
oxE5 CHG_MASK6

o ADC_DONEM 1 RW

Data contact detection

event interrupt mask

0: Interrupt is not masked

1: Interrupt is masked

Output of USB charger

DPDM_MASK 6 CHGDETM L RW d.etection int'errupt mask
1 o: Interrupt is not masked

1: Interrupt is masked

5:2 Reserved 11111 RW | Reserved

VBUS detach event

1 Detach. M 1 RW | interrupt mask

0: Interrupt is not masked

7 DCDTM 1 RW

0oxE6
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Reg Name

Bit

Bit Name

Default

Description

1: Interrupt is masked

Attach. M

Rw

VBUS attach event
interrupt mask

o: Interrupt is not masked
1: Interrupt is masked

oxE8

OVPCTRL_
MASK

OVPCTRL_OVP_MASK

Rw

OVPCTRL VBUS over-
voltage protection fault
mask

o: Interrupt is not masked
1: Interrupt is masked

OVPCTRL_OVP_D_MA
SK

RwW

OVPCTRL VBUS over-
voltage protection fault
with 128pus deglitch time
mask

0: Interrupt is not masked
1: Interrupt is masked

OVPCTRL_UVP_MASK

RwW

OVPCTRL VBUS under-
voltage protection fault
mask

0: Interrupt is not masked
1: Interrupt is masked

OVPCTRL_UVP_D_MA
SK

RwW

OVPCTRL VBUS under-
voltage protection fault
with 128ps deglitch time
mask

0: Interrupt is not masked
1: Interrupt is masked

OVPCTRL_SWON_MAS
K

RW

OVPCTRL MOS is turned
on mask

0: Interrupt is not masked
1: Interrupt is masked

2:0

Reserved

111

RW

Reserved

oxE9

FLED_
MASK1

FLED1_SHORT_MASK

RW

FLED1 short-circuit mask.
0: Interrupt is not
masked.

1: Interrupt is masked.

FLED2_SHORT_MASK

RW

FLED2 short-circuit mask.
0: Interrupt is not
masked.

1: Interrupt is masked.

5:4

Reserved

11

RW

Keep default value

FLED_LVF_MASK

RW

FLED low-VF mask.
o: Interrupt is not
masked.

1: Interrupt is masked.

FLED_TX_ MASK

RW

FLED TXMask mask.
o: Interrupt is not
masked.

1: Interrupt is masked.

FLED_TORPIN_MASK

RW

FL_TORCH pin mask.
o: Interrupt is not
masked.

1: Interrupt is masked.

FLED_STRBPIN_MASK

RW

FL_STROBE pin mask.
o: Interrupt is not
masked.

1: Interrupt is masked.
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Address

Reg Name

Bit

Bit Name

Default

Type

Description

OoxEA

FLED_MASK
3

7:6

Reserved

11

RW

Keep default value

FLED1_TOR_MASK

Rw

FLED1 torch interrupt
mask.

0: Interrupt is not
masked.

1: Interrupt is masked.

FLED2_TOR_MASK

Rw

FLED2 torch interrupt
mask.

0: Interrupt is not
masked.

1: Interrupt is masked.

FLED1_STRB_TO_MAS
K

RwW

FLED1 strobe timeout
interrupt mask.

0: Interrupt is not
masked.

1: Interrupt is masked.

FLED2_STRB_TO_MAS
K

RwW

FLED2 strobe timeout
interrupt mask.

0: Interrupt is not
masked.

1: Interrupt is masked.

FLED1_STRB_MASK

RwW

FLED1 strobe interrupt
mask.

o: Interrupt is not
masked.

1: Interrupt is masked.

FLED2_STRB_MASK

RW

FLED2 strobe interrupt
mask.

0: Interrupt is not
masked.

1: Interrupt is masked.

oxEB

BASE_MASK

VDDA_UV_MASK

RW

VDDA UVLO interrupt
mask.

0: Interrupt is not
masked.

1: Interrupt is masked.

VDDA_OVP_MASK

RW

VDDA OVP interrupt
mask.

0: Interrupt is not
masked.

1: Interrupt is masked.

OTP_MASK

RW

OTP interrupt mask.
o: Interrupt is not
masked.

1: Interrupt is masked.

4:0

Reserved

11111

RW

Keep default value

oxEC

LDO_MASK

LDO_OC_MASK

RW

General LDO OC interrupt
mask.

o: Interrupt is not
masked.

1: Interrupt is masked.

6:0

Reserved

1111111

RW

Keep default value

oxED

RGB_MASK

ISINK1_OPEN_MASK

RW

RGB_ISINK1 LED open-
circuit status mask

0: Not masked

1: Masked

ISINK2_OPEN_MASK

RW

RGB_ISINK2 LED open-
circuit status mask

0: Not masked

1: Masked
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Address | RegName | Bit Bit Name Default | Type Description

RGB_ISINK3 LED open-

circuit status mask

0: Not masked

1: Masked

RGB_ISINK4 LED open-
circuit status mask

4 ISINK4_OPEN_MASK 1 RW o: Not Masked

1: Masked

ISINK1 LED short-circuit
status mask

3 ISINK1_SHORT_ MASK 1 RW o: Not masked

1: Masked

ISINK2 LED short-circuit

> | ISINK2_SHORT MASK 1 rw |Statusmask
0: Not masked

1: Masked

ISINK3 LED short-circuit

status mask

0: Not masked

1: Masked

ISINK4 LED short-circuit

status mask

0: Not masked

1: Masked

5 ISINK3_OPEN_MASK 1 Rw

1 ISINK3_SHORT_MASK 1 RwW

(o] ISINK4_SHORT_MASK 1 RwW

Backlight output OVP
mask

7 bled_ovp_MASK 1 RW | o: Interrupt is not
masked.

1: Interrupt is masked.
oxEE BL_MASK Backlight over-current
mask

6 bled_ocp_MASK 1 RW | o: Interrupt is not
masked.

1: Interrupt is masked.
5:0 Reserved 111111 RW | Keep default value

DB_POSVOUT short-
circuit protection MASK
7 db_vpos_scp_ MASK 1 RW | o: Interrupt is not
masked.

1: Interrupt is masked.
DB_NEGVOUT short-
circuit protection MASK
6 db_vneg_scp_MASK 1 RW | o: Interrupt is not
masked.

1: Interrupt is masked.
DB_BSTVOUT over-
current protection mask
oxEF DB_MASK 5 db_bst_ocp_MASK 1 RW | o: Interrupt is not
masked.

1: Interrupt is masked.
DB_POSVOUT over-
current protection MASK
4 db_vpos_ocp_MASK 1 RW | o: Interrupt is not
masked.

1: Interrupt is masked.
DB_NEGVOUT over-
current protection MASK
3 db_vneg_ocp_MASK 1 RW | o: Interrupt is not
masked.

1: Interrupt is masked.
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Address | RegName | Bit Bit Name Default | Type Description
2:0 Reserved 111 RW | Keep default value
A unique 16-bit unsigned
0X00 7:0 VID[7:0] CF R integer. Assigned by the
VENDOR_ID USB-IF to the Vendor.
0x01 7:0 VID[15:8] 29 R
A unique 16-bit unsigned
0x02 | PRODUCT I | 7:0 PID[7:0] 81 R gﬁﬁiﬁ,ﬁ;ﬁfi‘fﬁ;&gﬁlfgy
D the TCPC.
0x03 7:0 PID[15:8] 50 R
A unique 16-bit unsigned
integer. Assigned by the
0X04 | pgvice_Ip | 7° DID[7:0] 82 R | Vendor to id%ntify the
version of the TCPC.
0x05 7:0 DID[15:8] 24 R
Version number assigned
0x06 | USBTYPEC_R| 7:0 USBTYPEC_REV 1 R |DyUSB-IF »
EV (Currently at Revision
1.1 — 0001 0001)
0x07 7:0 Reserved 00 R
0001 0000 — Version 1.0
0x08 USBPD._REV 7:0 USBPD_VER 10 R 0001 0001 — Version 1.1
_VER Ete. -
0x09 7:0 USBPD_REV 30 R | 00100000 - Revision 2.0
0011 0000 — Revision 3.0
0001 0000 — Version 1.0
OX0A PD_INTERFA | 7:0 PDIF_VER 10 R 0001 0001 — Version 1.1
CE_REV Etc.
0x0B 7:0 PDIF_REV 10 R 0010 0000 — Revision 2.0
7 A —ggfg—VOLTA 0 R Not support
ob: Cleared
6 TX_SUCCESS 0 RW 1b: Reset or SOP* message
transmission successful.
ob: Cleared
1b: Reset or SOP* message
5 TX DISCARD 0 RW | transmission not sent due
to incoming receive
message.
ob: Cleared
1b: SOP* message
transmission not
0x10 ALERT 4 TX_FAIL 0 RW | successful, no GoodCRC
response received on
SOP* message
transmission.
ob: Cleared
3 RX_HARD_RESET 0 RW | 1b: Received Hard Reset
message
ob: Cleared
2 RX—SOP—%SG—STATU 0 RW | 1b: Receive status register
changed
ob: Cleared
! POWER_STATUS 0 RW 1b: Port status changed
ob: Cleared
0 CC_STATUS 0 RW 1b: CC status changed
7 Reserved 0 R
6 Reserved 0 R
ox11 ALERT 5 Reserved o R
4 Reserved 0 R
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Address | RegName | Bit Bit Name Default | Type Description
3 VBUS_SINK_DISCNT 0 R Not support
ob: TCPC Rx buffer is
functioning properly.
2 RXBUF_OVFLOW 0 RW 1b: TCPC Rx buffer has
overflowed.
ob: No Fault.
1b: A Fault has occurred.
! FAULT ° RW' | Read the FAULT_STATUS
register.
0 A _(\;711;3 US —VOLTA 0 R Not support
7 M_AL/ HTLIAIG_FYB Ig 5_VOL 1 RW | Not support
6 M TX SU_CCESS ) RW ob: Interrupt masked
— 1b: Interrupt unmasked
ob: Interrupt masked
5 M_TX_DISCARD ! RW 1b: Interrupt unmasked
ob: Interrupt masked
0x12 ALERT_MAS 4 M_TX_FAIL ! RW 1b: Interrupt unmasked
K M RX HARD RESET L RW ob: Interrupt masked
3 - - 1b: Interrupt unmasked
5 M_RX_SOP_MSG_STA L RW ob: Interrupt masked
TUS 1b: Interrupt unmasked
L M POWER STATUS ) RW ob: Interrupt masked
- — 1b: Interrupt unmasked
o M CC STATUS ) RW ob: Interrupt masked
- = 1b: Interrupt unmasked
7 Reserved 0 R
6 Reserved 0 R
5 Reserved 0 R
4 Reserved 0 R
ALERT MAS 3 M_VBUS_S%NK_DISCN 1 RW | Not support
ox13 K .
5 M RXBUF OVFLOW ) RW ob: Interrupt masked
— - 1b: Interrupt unmasked
ob: Interrupt masked
! M_FAULT ! RW 1b: Interrupt unmasked
0 M_A T AC?E\ZI BE S_VOL 1 RW | Not support
7 M_DBG_A%C_CONNEC ) RW | Not support
6 M TCPC INITIAL ) RW ob: Interrupt masked
- - 1b: Interrupt unmasked
5 M_SRC_HV 1 RW | Not support
4 M_SRC_VBUS 1 RW | Not support
oxtg | POVIERSLA M_VBUS_PRESENT D ) Rw | ob: Interrupt masked
- 3 ETC 1b: Interrupt unmasked
5 M VBUS PRESENT ) RW ob: Interrupt masked
- - 1b: Interrupt unmasked
L M VCONN PRESENT ) RW ob: Interrupt masked
- - 1b: Interrupt unmasked
0 M_SINK VBUS 1 RW | Not support
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Reg Name

Bit

Bit Name

Default

Description

oxi5

FAULT_STAT
US_MASK

M_VCON_OV

o

Rw

ob: Interrupt masked
1b: Interrupt unmasked

M_FORCE_OFF_VBUS

1

Rw

ob: Interrupt masked
1b: Interrupt unmasked

M_AUTO_DISC_FAIL

Rw

ob: Interrupt masked
1b: Interrupt unmasked

M_FORCE_DISC_FAIL

Rw

ob: Interrupt masked
1b: Interrupt unmasked

M_VBUS_OC

RwW

ob: Interrupt masked
1b: Interrupt unmasked

M_VBUS_OV

RwW

ob: Interrupt masked
1b: Interrupt unmasked

M_VCON_OC

RwW

ob: Interrupt masked
1b: Interrupt unmasked

M_I2C_ERROR

RwW

ob: Interrupt masked
1b: Interrupt unmasked

0x18

CONFIG_
STANDARD__
OUTPUT

H_IMPEDENCE

=

Not support

DBG_ACC_CONNECT_
0)

Not support

AUDIO_ACC_CONNEC
T

Not support

ACTIVE_CABLE_CONN
ECT

Not support

3:2

MUX_CTRL

Not support

CONNECT_PRESENT

Not support

CONNECT_ORIENT

Not support

0x19

TCPC_CONT
ROL

7:5

Reserved

Reserved

ARERE = | A

3:2

I2C_CK_STRETCH

Not support

BIST_TEST_MODE

RW

0: Normal Operation.
Incoming messages
enabled by
RECEIVE_DETECT
passed to TCPM via Alert.
1: BIST Test Mode.
Incoming messages
enabled by
RECEIVE_DETECT result
in GoodCRC response but
may not be passed to the
TCPM via Alert. TCPC
may temporarily store
incoming messages in the
Receive Message Buffer,
but this may or may not
result in a Receive SOP*
Message Status or a Rx
Buffer Overflow alert.

PLUG_ORIENT

RW

ob: When Vconn is
enabled, apply it to the
CC2 pin. Monitor the CC1
pin for BMC
communications if PD
messaging is enabled.

1b: When Vconn is
enabled, apply it to the
CC1 pin. Monitor the CC2
pin for BMC
communications if PD
messaging is enabled.
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Required

7 Reserved 0 R

ob: No DRP. Bits B3..0
determine Rp/Rd/Ra
settings

ib: DRP

00b: Rp default

o1b: Rp 1.5A

10b: Rp 3.0A

11b: Reserved

oob: Ra

o1b: Rp (Use Rp definition

ROLE_ CONT in B5..4)

. 10b: Rd
ROL 3:2 CC2 10 Rw 11b: Open (Disconnect or

don’t care)

Set to 11b if enabling DRP
in B7..6

oob: Ra

01b: Rp (Use Rp definition
in B5..4)

10b: Rd

11b: Open (Disconnect or
don’t care)

Set to 11b if enabling DRP
in B7..6

6 DRP 0 Rw

5:4 RP_VALUE (o} RW

Ox1A

1:0 CC1 10 RW

ob: Fault detection circuit
enabled
1b: Fault detection circuit
disabled

7 DIS_VCON_OV (o] RW

6:5 Reserved 0 R
4 DIS_FORCESI_OFF_VBU o RW | Not support
ob: VBUS Discharge Fault
RW Detection Timer enabled
1b: VBUS Discharge Fault
Detection Timer disabled
2 DIS_VBUS_0OC 0 RW | Not support

1 DIS_VBUS_OV [0) RW | Not support

ob: Fault detection circuit
enabled

1b: Fault detection circuit
disabled

FAULT_CON

0x1B TROL 3

DIS_VBUS_DISC_FAU
LT_TIMER

o DIS_VCON_OC (o] RW

7 Reserved 0 R

6 | VBUS_VOL_MONITOR 0 RW | Not support

5 DIS_VOL_ALARM 0 RW | Not support

ob: The TCPC shall not

automatically discharge

VBUS based on VBUS

4 AUTO_DISC_DISCNCT 1 RW | voltage.

POWER CON 1b: The ’I"CPC s}}all
TROL automatically discharge

(default)

ob: Disable bleed

discharge (default)

1b: Enable bleed discharge

of VBUS

ob: Disable forced

2 FORCE_DISC 0 RW | discharge (default)

1b: Enable forced

ox1C

3 BLEED_DISC (o] RW
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discharge of VBUS.

ob: TCPC delivers at least
1W on VCONN

1b: TCPC delivers at least
the power indicated in
DEVICE_CAPABILITIES.
VCONNPowerSupported
ob: Disable VCONN
Source (default)

o EN_VCONN 0 RW | 1b: Enable VCONN Source
to CC

Required

1 VCONN_POWER_SPT o] RW

7:6 Reserved 0 R

ob: the TCPC has stopped
toggling or

5 DRP_STATUS (¢} R (ROLE_CONTROL.DRP =
00)

1b: the TCPC is toggling
ob: the TCPC is presenting
Rp

1b: the TCPC is presenting
Rd

If (ROLE_CONTROL.CC2
= Rp) or (DrpResult = 0)
oob: SRC.Open (Open,
Rp)

o1b: SRC.Ra (below
maximum vRa)

10b: SRC.Rd (within the
vRd range)

11b: reserved

4 DRP_RESULT 0 R

If (ROLE_CONTROL.CC2
= Rd) or (DrpResult = 1)
00b: SNK.Open (Below
maximum vRa)

oxiD CC_STATUS 01b: SNK.Default (Above
minimum vRd-Connect)
10b: SNK.Power1.5 (Above
minimum vRd-Connect)
Detects Rp 1.5A

3:2 CC2_STATUS 0 R 11b: SNK.Power3.0 (Above
minimum vRd-Connect)
Detects Rp 3.0A

If ROLE_CONTROL.CC2
= Ra, this field is set to
oob

If ROLE_CONTROL.CC2
= Open, this field is set to
oob

This field always returns
oob if (DrpStatus = 1) or
(POWER_CONTROL.Ena
bleVeonn = 1 and
POWER_CONTROL.Plug
Orientation = 0).
Otherwise, the returned
value depends upon
ROLE_CONTROL.CC2.
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If (ROLE_CONTROL.CC1
= Rp) or (DrpResult = 0)
00b: SRC.Open (Open,
Rp)

o1b: SRC.Ra (below
maximum vRa)

10b: SRC.Rd (within the
vRd range)

11b: reserved

If (ROLE_CONTROL.CC1
= Rd) or DrpResult = 1)
0oob: SNK.Open (Below
maximum vRa)

o1b: SNK.Default (Above
minimum vRd-Connect)
10b: SNK.Poweri1.5 (Above
minimum vRd-Connect)
Detects Rp-1.5A

ox1D CC_STATUS 1:0 CC1_STATUS 0 R 11b: SNK.Power3.o (Above
minimum vRd-Connect)
Detects Rp-3.0A

If ROLE_CONTROL.CC1
= Ra, this field is set to
00b

If ROLE_CONTROL.CC1
= Open, this field is set to
00b

This field always returns
oob if (DrpStatus = 1) or
(POWER_CONTROL.Ena
bleVconn =1 and
POWER_CONTROL.Plug
Orientation = 0).
Otherwise, the returned
value depends upon
ROLE_CONTROL.CC1.
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7 DBG_ACC_CONNECT 0 R Not support
ob: The TCPC has
completed initialization
and all registers are valid
1b: The TCPC is still
performing internal
initialization and the only
registers that are
guaranteed to return the
correct values are
ooh..oFh
5 SRC_HV 0 R Not support
POWER_STA | 4 SRC_VBUS 0 R Not support

TUS ob: VBUS Present
Detection Disabled
3 VBUS_PRESENT_DETC (o} R 1b: VBUS Present
Detection Enabled
(default)
ob: VBUS Disconnected
1b: VBUS Connected
ob: VCONN is not present
1b: This bit is asserted
1 VCONN_PRESENT 0 R when VCONN present CC1
or CC2. Threshold is fixed
at 2.4V
0 SINK_VBUS 0 R Not support

6 TCPC_INITIAL 0 R

ox1E

2 VBUS_PRESENT 0 R

ob: Not in an over-voltage
protection state

1b: Over-voltage fault
latched.

6 FORCE_OFF VBUS 0 RW | Not support

ob: No discharge failure

5 AUTO_DISC_FAIL 0 RW | 1b: Discharge commanded
by the TCPM failed

ob: No discharge failure

4 FORCE_DISC_FAIL 0 RW | 1b: Discharge commanded
by the TCPM failed.
VBUS_OC 0 RW | Not support

VBUS_OV 0 RW | Not support

ob: No Fault detected

1 VCON_OC 0 RW | 1b: Over current VCONN
fault latched

1. DisableVbusDetect
while sourcing or sinking
o} I2C_ERROR 0 RW | power over vbus enabled
2. TX_TRANSMIT with
TX_BYTECOUNT < 2

7 VCON_OV (o] RW

FAULT_STAT

ox1F US

N |

0010_0010b:
DisableVbusDetect
0011_0011b:

0x23 COMMAND 7:0 COMMAND 0 R EnableVbusDetect
1001_1001b: Start DRP
Togging

1010_1010b: RXOneMore

000b: Type-C Port
Manager can configure the
Port as Source only or
Sink only (not DRP)

001b: Source only

010b: Sink only

DEVICE_CAP
ox24 | ABILITIES 1 | 7:5 ROLES_SUPPORT 110 R
L
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o11b: Sink with accessory
support (optional)

100b: DRP only

101b: Adapter or Cable
(Ra) only

110b: Source, Sink, DRP,
Adapter/Cable all
supported

111b: Not valid

ALL_SOP_SUPPORT

ob: All SOP* except
SOP’_DBG/SOP”_DBG
1b: All SOP* messages are
supported

SOURCE_VCONN

ob: TCPC is not capable of
switching VCONN

1b: TCPC is capable of
switching VCONN

CPB_SINK_VBUS

ob: TCPC is not capable
controlling the sink path
to the system load

1b: TCPC is capable of
controlling the sink path
to the system load

SOURCE_HV_VBUS

ob: TCPC is not capable of
controlling the source high
voltage path to VBUS

1b: TCPC is capable of
controlling the source high
voltage path to VBUS

SOURCE_VBUS

ob: TCPC is not capable of
controlling the source
path to VBUS

1b: TCPC is capable of
controlling the source
path to VBUS

0x25

DEVICE_CAP
ABILITIES_1
H

Reserved

CPB_VBUS_OC

ob: VBUS OCP is not
reported by the TCPC

1b: VBUS OCP is reported
by the TCPC

CPB_VBUS_OV

ob: VBUS OVP is not
reported by the TCPC

1b: VBUS OVP is reported
by the TCPC

CPB_BLEED_DISC

ob: No Bleed Discharge
implemented in TCPC

1b: Bleed Discharge is
implemented in the TCPC

CPB_FORCE_DISC

ob: No Force Discharge
implemented in TCPC

1b: Force Discharge is
implemented in the TCPC

VBUS_MEASURE_ALA
RM

ob: No VBUS voltage
measurement nor VBUS
Alarms

1b: VBUS voltage
measurement and VBUS
Alarms
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o0b: Rp default only

o1b: Rp 1.5A and default
10b: Rp 3.0A, 1.5A, and
default

10 R 11b: Reserved

Rp values which may be
configured by the TCPM
via the ROLE_CONTROL
register

SOURCE_RP_SUPPOR

1:0 T

ob:
VBUS_SINK_DISCONNE
CT_THRESHOLD not
implemented (default :
Use
POWER_STATUS.VbusPr
esent = ob to indicate a
Sink disconnect)

1b:
VBUS_SINK_DISCONNE
CT_THRESHOLD
implemented

DEVICE_CAP
0x26 ABILITIES_2 7
L

SINK_DISCONNECT_D
ET

ob:
VBUS_STOP_DISCHARG
E_THRESHOLD not
implemented (default)

1b:
VBUS_STOP_DISCHARG
E_THRESHOLD
implemented

00: TCPC has 25mV LSB
for its voltage alarm and
uses all 10 bits in

6 STOP_DISC_THD (o] R

VBUS_VOLTAGE_ALAR
M_HI_CFG and

VBUS_VOLTAGE_ALAR
M_LO_CFG.

o1: TCPC has 5omV LSB
DEVICE. CAP for its voltage alarm and

0x26 | ABILITIES 2 uses only 9 bits.

L VBUS_VOLTAGE_ALAR
. VBUS_VOL_ALARM_L M_HI_CFGJ[o] and
5:4 SB 11 R
VBUS_VOLTAGE_ALAR
M_LO_CFG[o] are
ignored by TCPC.

10: TCPC has 100mV LSB
for its voltage alarm and

uses only 8 bits.

VBUS_VOLTAGE_ALAR
M_HI_CFGJ[1:0] and

VBUS_VOLTAGE_ALAR
M_LO_CFG[1:0] are
ignored by TCPC.

11: reserved

000b: 1.0W

001b: 1.5W

3:1 VCONN_POWER 010 R
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010b: 2.0W
o11b: 3W
100b: gW
101b: 5W
110b: 6W
111b: External
ob: TCPC is not capable of
detecting a Vconn fault
o VCONN_OCF 1 R 1b: TCPC is capable of
detecting a Vconn fault
DEVICE_CAP
0x27 ABILITIES_2 | 7:0 Reserved 0 R
H
7:3 Reserved 0 R
STANDARD_I| VBUS EXT OVF o R ob: Not present in TCPC
0x28 NPUT_CAPA - - 1b: Present in TCPC
BILITIES ob: Not present in TCPC
1 VBUS_EXT_OCF 0 R 1b: Present in TCPC
0 FORCE_OFF_VBUS_IN R Not support
7 Reserved 0 R
ob: Not present in TCPC
6 CPB_DBG_ACC_IND 0 R 1b: Present in TCPC
CPB_VBUS_PRESENT _ o R ob: Not present in TCPC
° MNT 1b: Present in TCPC
CPB_AUDIO_ADT ACC o R ob: Not present in TCPC
STANDARD_ | 4 _IND 1b: Present in TCPC
ox29 | OUTPUT_CA CPB_ACTIVE_CABLE_1I o R | ob: Not present in TCPC
PABILITIES 3 ND 1b: Present in TCPC
ob: Not present in TCPC
2 CPB_MUX_CFG_CTRL 0 R 1b: Present in TCPC
) CPB_CONNECT_PRESE o R ob: Not present in TCPC
NT 1b: Present in TCPC
o CPB_CONNECT_ORIE o R ob: Not present in TCPC
NT 1b: Present in TCPC
7:5 Reserved 0 R
ob: Message originated
from Source, Sink, or DRP
4 CABLE_PLUG 0 RW 1b: Message originated
MESSAGE. H from a Cable Plug
ox2E EADER_INF 3 DATA_ROLE 0 RW Ob.: Sink
0 1b: Source
00b: Revision 1.0
2:1 USBPD_SPECREV o1 RW | o1b: Revision 2.0
10b — 11b: Reserved
0 POWER_ROLE 0 Rw | OP: Sink
1b: Source
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Description

ox2F

RECEIVE_DE
TECT

Reserved

)

EN_CABLE_RST

Rw

ob: TCPC does not detect
Cable Reset signaling
(default)

1b: TCPC detects Cable
Reset signaling

EN_HARD_RST

RwW

ob: TCPC does not detect
Hard Reset signaling
(default)

1b: TCPC detects Hard
Reset signaling

EN_SOP2DB

RwW

ob: TCPC does not detect
SOP_DBG” message
(default)

1b : TCPC detects
SOP_DBG” message

EN_SOP1DB

RwW

ob: TCPC does not detect
SOP_DBG’ message
(default)

1b: TCPC detects
SOP_DBG’ message

EN_SOP2

RwW

ob: TCPC does not detect
SOP” message (default)
1b: TCPC detects SOP”
message

EN_SOP1

RW

ob : TCPC does not detect
SOP’ message (default)
1b : TCPC detects SOP’
message

EN_SOP

RW

ob: TCPC does not detect
SOP message (default)
1b: TCPC detects SOP
message

0Xx30

RX_BYTE_C
OUNT

7:0

RX_BYTE_COUNT

RW

Indicates number of bytes
in this register that are not
stale. The TCPM should
read the first
RECEIVE_BYTE_COUNT
bytes in this register.

0x31

RX_BUF_FR
AME_TYPE

7:3

Reserved

2:0

RX_FRAME_TYPE

Type of received frame
000b: Received SOP
001b: Received SOP'
o10b: Received SOP"
o11b: Received SOP_DBG’
100b: Received
SOP_DBG”

110b: Received Cable
Reset

All others are reserved.

0x32

RX_BUF_HE
ADER_BYTE
(0]

7:0

RX_HEAD_o

Byte o (bits 7..0) of
message header

0x33

RX_BUF_HE
ADER_BYTE
1

7:0

RX_HEAD_1

Byte 1 (bits 15..8) of
message header

0x34

RX_BUF_OB
J1_BYTE o

7:0

RX_OBJ1_o

Byte o (bits 7..0) of 1st
data object

0x35

RX_BUF_OB
J1_BYTE 1

7:0

RX _OBJi1_1

Byte 1 (bits 15..8) of 1st
data object
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0x36 l}"f:ﬁ%?ﬁ_of 7:0 RX OBJ1_2 o) R gﬁ: sbgzictf 23..16) of 1st
0x37 l?f:g%l%?slg 7:0 RX_OBJ1_3 0 R gﬁ: gbggictts 31..24) of 1st
0x38 13)2(:113%1%8(? 7:0 RX OBJ2_o0 o) R gﬁ: 8bglzzictts 7.-0) of 2st
0x39 %:BB;J%?P 7:0 RX_OBJ2_1 0 R g;’;‘: ;]S:zf 15..8) of 2st
0X3A l?é:g%l?ﬁ?f 7:0 RX OBJ2_2 0 R gﬁ: sbggictts 23..16) of 2st
0x3B l});:g%lfﬁi):f 7:0 RX_OBJ2_3 0 R gﬁ: gbgzictts 31..24) of 2st
0x3C l});:g%lfﬁ?(? 7:0 RX_OBJ3_o0 0 R gﬁ: (?bgzictts 7.-0) of 3st
ox3D %ﬁ:ﬁgggf 7:0 RX_OBJ3_1 0 R gﬁ: &E}f zf 15..8) of 3st
0x3E %:gg?ﬁ?j 7:0 RX_OBJ3_2 0 R gﬁ: sbggictts 23..16) of 3st
ox3F %:gggﬁ?:f 7:0 RX_OBJ3_3 0 R gﬁ: gbggictts 31..24) of 3st
0X40 %ZEETFES? 7:0 RX_OBJ4_o 0 R gﬁ: (())bg‘t;ictts 7.-0) of 4st
ox41 %:BB;J?E?? 7:0 RX_OBJ4_1 0 R g;’;‘ae éé}’elzf 15.8) of 4st
0x42 %:ggﬁ?f 7:0 RX_OBJ4_2 0 R gz:z (fbg.zictf 23..16) of 4st
0x43 I?I)j:gg'llfﬁ?;f 7:0 RX_OBJ4_3 0 R gz:z gbg'zictts 31..24) of 4st
0xX44 1})5(:1;%1%?5 7:0 RX_OBJ5_o0 0 R gﬁ; (())bgte)ictts 7.-0) of 5st
0x45 ?é:gggg?llg 7:0 RX_OBJ5_1 0 R gﬁ; (l)t%)ei g 15..8) of 5st
0x46 %:ggg?f 7:0 RX_OBJ5_2 o R | BVe §bgzlctf 23.16) of 5st
0x47 %:E;JTFESSB 7:0 RX OBJ5_3 0 R gﬁ; gbgzictf 31..24) of 55t
0x48 1%:53%3? 7:0 RX_OBJ6_0 o R | Bve gbgzictts 7-0) of st
0X49 I?é:lég,ll%gf 7:0 RX _OBJ6_1 0 R gﬁ; (1)15;15 15..8) of 6st
Ox4A %}é:gg%?f 7:0 RX_OBJ6_2 0 R gﬁ: sbglélctf 23..16) of 6st
0x4B %}é:ggTFE?SB 7:0 RX_OBJ6_3 0 R gg:: gbgtlctts 31..24) of 6st
ox4C %};:ESI{J'IFET?(? 7:0 RX_OBJ7 o 0 R gg:: (‘)’bg?ctts 7--0) of 7st
0x4D %};:gggﬁ?f 7:0 RX_OBJ7 1 0 R gﬁ: ;b(}’;(tj 15..8) of 7st
0x4E. 1?7(:33'1%?2]3 7:0 RX_OBJ7 2 0 R gﬁ: jbgzgf 23..16) of 75t
ox4F %’;:E%EEB 7:0 RX_OBJ7 3 0 R gﬁ: gbgzgf 31..24) of 75t
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7:6 Reserved 0 R
oob: No message retry is
required
01b: Automatically retry
message transmission
once
5:4 TX_RETRY_CNT 0 RW | 10b: Automatically retry
message transmission
twice
11b: Automatically retry
message transmission
three times
3 Reserved 0 R
0X50 TX_BUF_FR 000b: Transmit SOP
AME_TYPE 001b: Transmit SOP'
010b: Transmit SOP"
o11b: Transmit SOP_DBG’
100b: Transmit
SOP_DBG”
101b: Transmit Hard
2:0 TX _FRAME_TYPE 0 RW Reset
110b: Transmit Cable
Reset
111b: Transmit BIST
Carrier Mode 2 (TCPC
shall exit the BIST mode
no later than
tBISTContMode max)
TX BYTE C . The number of bytes the
0x51 OUNT 7:0 TX_BYTE_COUNT 0 RW TCPM will write
TX_BUF_HE .
ox52 | ADER_BYTE | 7:0 TX_HEAD_ o o rw | Byte o (bits 7..0) of
p message header
TX_BUF_HE .
ox53 | ADER_BYTE | 7:0 TX_HEAD_1 0 rw | Byte1(bits 15..8) of
1 message header
TX_BUF_OB . Byte o (bits 7..0) of 1st
0x54 J1 BYTE o 7:0 TX_OBJ1_o 0 RW data object
TX_BUF_OB . Byte 1 (bits 15..8) of 1st
0X55 J1 BYTE 1 7:0 TX_OBJ11 0 RW data object
TX_BUF_OB . Byte 2 (bits 23..16) of 1st
0x56 J1 BYTE. 2 7:0 TX OBJ1_2 0 RW data object
TX_BUF_OB . Byte 3 (bits 31..24) of 1st
0x57 J1_BYTE_3 7:0 TX_OBJ1_3 0 RW data object
TX_BUF_OB . Byte o (bits 7..0) of 2st
0x58 J2_ BYTE o 7:0 TX OBJ2_o 0 RW data object
TX_BUF_OB . Byte 1 (bits 15..8) of 2st
0x59 J2_ BYTE 1 7:0 TX_OBJ2_1 0 RW data object
TX BUF_OB . Byte 2 (bits 23..16) of 2st
OX5A J2_BYTE_2 7:0 TX_OBJ2_2 0 RW data object
TX_BUF_OB . Byte 3 (bits 31..24) of 2st
ox5B Jo_BYTE. 3 7:0 TX_ _OBJ2_3 0 RW data object
TX BUF_OB . Byte o (bits 7..0) of 3st
ox5C J3_BYTE, 0 7:0 TX_OBJ3_o 0 RW data object
TX BUF_OB . Byte 1 (bits 15..8) of 3st
ox5D J3_BYTE, 1 7:0 TX_OBJ3_1 0 RW data object
TX_BUF_OB . Byte 2 (bits 23..16) of 3st
ox5E J3_BYTE, 2 7:0 TX_ _OBJ3_2 0 RW data object
TX_BUF_OB . Byte 3 (bits 31..24) of 3st
ox5F J3 BYTE 3 7:0 TX_OBJ3_3 0o RW data object
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TX_BUF_OB . Byte o (bits 7..0) of 4st
0x60 J4 BYTE o 7:0 TX_OBJ4_o0 o) RW data object
TX_ BUF_OB . Byte 1 (bits 15..8) of 4st
0x61 J4_BYTE 1 7:0 TX_OBJ4_1 o) RW data object
TX_BUF_OB . Byte 2 (bits 23..16) of 4st
0x62 J4_BYTE. 2 7:0 TX _OBJ4_2 o) RW data object
TX_BUF_OB . Byte 3 (bits 31..24) of 4st
0x63 J4_BYTE. 3 7:0 TX _OBJ4_3 o) RW data object
TX_BUF_OB . Byte o (bits 7..0) of 5st
0x64 J5_BYTE 0 7:0 TX_OBJ5_o0 o) RW data object
TX BUF_OB . Byte 1 (bits 15..8) of 5st
0x65 J5_BYTE, 1 7:0 TX_ _OBJ5_1 o) RW data object
TX_BUF_OB . Byte 2 (bits 23..16) of 5st
0x66 J5_BYTE, o 7:0 TX_ _OBJ5_2 o) RW data object
TX BUF_OB . Byte 3 (bits 31..24) of 5st
0x67 J5_BYTE. 3 7:0 TX_OBJ5_3 0 RW data object
TX_BUF_OB . Byte o (bits 7..0) of 6st
0x68 J6_BYTE. 0 7:0 TX_OBJ6_o0 o) RW data object
TX_BUF_OB . Byte 1 (bits 15..8) of 6st
0x69 J6_BYTE, 1 7:0 TX _OBJ6_1 o) RW data object
TX_BUF_OB . Byte 2 (bits 23..16) of 6st
0X6A J6_BYTE 2 7:0 TX_ _OBJ6_2 o) RW data object
TX_BUF_OB . Byte 3 (bits 31..24) of 6st
0x6B J6_BYTE. 3 7:0 TX_OBJ6_3 o) RW data object
TX BUF_OB . Byte o (bits 7..0) of 7st
ox6C J7_BYTE o 7:0 TX_ _OBJ7_o o) RW data object
TX BUF_OB . Byte 1 (bits 15..8) of 7st
ox6D J7_BYTE 1 7:0 TX _OBJ7_1 o) RW data object
TX BUF_OB . Byte 2 (bits 23..16) of 7st
0ox6E J7_BYTE. o 7:0 TX_OBJ7_2 o) RW data object
TX_BUF_OB . Byte 3 (bits 31..24) of 7st
ox6F J7_BYTE. 3 7:0 TX _OBJ7_3 0 RW data object
VBUS_SINK_
0x72 DISCONNECT 0 VBUS_SINK_DISCNT_ o R Not "
X7 _THRESHOL | 7 THDI[7:0] ot suppor
D L
VBUS_SINK_ | 7:2 Reserved 0 R
DISCONNECT
OX73 | "THRESHOL | 1:0 | YBUS-SINK DISCNT_ o R | Not support
D H THD[9:8]
VBUS_STOP_
DISCHARGE . VBUS_STOP_DISCHG_
0X74 _THRESHOL 7:0 THD[7:0] 0 R Not support
D_L
VBUS_STOP_ | 7:2 Reserved 0 R
DISCHARGE
OX75 | "THRESHOL | 1:0 | VBUS-STOP_DISCHG_ o R | Notsupport
D H THD[9:8]
VBUS_VOLT
0x76 AGE_AILARM | 7:0 VBUS}?;/IOEII‘?%]:"]—ALA 0 R Not support
_HI L —HL7:
VBUS_VOLT | 7:2 Reserved 0 R
0x77 AGE_ALARM 0 VBUS_VOLTAGE_ALA o R Not support
_HILH : RM_HI[9:8] pp
VBUS_VOLT
0x78 AGE_ALARM | 7:0 VBUS—VOLTAC,}E—ALA 0 R Not support
O L RM_LO[7:0]
VBUS_VOLT | 7:2 Reserved 0 R
0X79 AGE_ALARM . VBUS_VOLTAGE_ALA
IO H 1:0 RM_LO[9:8] 0 R Not support
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Address

Reg Name

Bit

Bit Name

Default

Type

Description

0x9B

SYS_CTRLS

CK_300K_SEL

Rw

1: 300K divided from
BMCIO_24M

0: 320K from
BMCIO_320K

Reserved

SHIPPING_OFF

Rw

0: Shipping mode
1: Non-shipping mode

ENEXTMSG

RwW

o: Disable PD3.0
Extended message

1: Enable PD3.0 Extended
message

affect GoodCRC receive
detect between PD2.0 and
PD3.0

AUTOIDLE_EN

RwW

1: Auto enter idle mode
enable
0: Auto enter idle mode
disable

2:0

AUTOIDLE_TIMEOUT

000

RwW

Enter idle mode timeout
time =
(AUTOIDLE_TIMEOUT*
2+1)*6.4ms

0xAB

VBUS_DISCH
G

7:6

VBUS_AUTODIS

10

RW

VBUS auto-discharge level
selection

2'b00o -> 50Q2

2'bo1 -> 100Q

2'b10 -> 200Q2

2'b11 -> 3000

54

VBUS_ BleedDIS

10

RW

VBUS bleed-discharge
selection

1'boo -> 5K

1'bo1-> 10K

1'b1o -> 15K

1'b11 -> 20K

3:0

Reserved
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