RICHTEK

RT5081

Highly-Integrated Sub-PMIC for Mobile Application s

General Description

The RT5081 is a highly-integrated smart power
management IC, which includes a single cell Li-lon/Li-
Polymer switching battery charger, a USB Type-C &
Power Delivery (PD) controller, dual Flash LED current
sources, a RGB LED driver, a backlight WLED driver, a
display bias driver and a general LDO for portable devices.

The switching charger integrates a synchronous PWM
controller, power 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 50mA to 1.5A in
a 12.5mA step or from 25mA to 750mA in a 6.25mA step
and torch mode current levels from 25mA to 400mA in a
12.5mA step. The two channels can support totally up to
2.5A.

The backlight WLED driver supports up to a 29V output
voltage for 4 channels of 8 series WLEDSs. Each channel
supports up to 30mA of current capability with 2048 current
steps in exponential or linear mapping curves. The backlight
brightness is controlled by the I°C interface and an external
PWM control. The PWM frequency range is from 50Hz to

50kHz. The RT5081 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 (Vpe nec) through the
DB_NEGVOUT pin and a positive voltage output (Vps_pos)
through the DB_POSVOUT pin. The negative voltage
output comes from the boost converter output voltage
(Vpe_pst) atthe DB_BSTVOUT pin, and the positive voltage
output is from the DB_POSVOUT voltage passing through
an LDO to reduce power noise. The Vpg_pos and Vpe NG
voltage ranges can be programmed from 4V to 6V and
from -4V to -6V with a resolution of 50mV, respectively.
These two output rails, usually connected to a Source
Driver IC, can support up to 50mA output current capability
to drive up to 10" TFT-LCD panels.

The LDO can be used to supply power to an Eccentric
Rotating Mass (ERM) Motor in mobile phones and other
hand-held devices. The output voltage is programmable in
the range of 1.6V to 4V via the I°C interface.

The RGB LED driver is a 4-Channel smart LED string
controller to drive 3 channels of LEDs with a sink current
of up to 24mA and a CHG_VIN power good indicator with
a sink current of up to 6mA. All channels can be set
independently via the I2C interface, and are provided with
three operation modes: Register Mode, PWM Mode and
Breath Mode.

The RT5081 is available in a WL-CSP-93B 4.22x4.32 (BSC)
package.

Application s

o Cellular Telephones

o Personal Information Appliances
o Tablet PCs

o Portable Instruments
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Features

Battery Charger

e High-Accura cy Voltage/Current Regulation

e Average Input Current Regulation (AICR) : 0.1A to
3.25Ain 50mA steps

e Charge Current Regulation Accuracy : 7%

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

e Battery T emperature Sen sing

e Synchronous 1.5Mz/0.75MHz Fixed-Frequency
PWM Controller with up to 95% Duty Cycle

e Thermal Regulation and Protection

e Over-Temperature Prote ction

e Input Over-V oltage Prote ction

e IRQ Output for Communication via | 2C

e Automatic Charging

e Low VIN and High Current Directing (L VHI) up to
5A

e BATFET Control to Support Shi p Mode, Wake Up,
and Full System Reset

o Resistance Compensation from Charger Output to
Cell Terminal

e USB OTG Output V oltage Range : 4.425V to 5.825V

e D+/D- Detection for BC1.2

e Integrated ADCs for System Monitoring (Charger
Current, V oltage, and Temperature)

e JEITA Thermal Comparator Accuracy + 1%VTS

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

o Initial Vorec Set for Relieve Battery Protection

e External OVP MOSFET Driving for Higher Surge
Application, Upto AMR 28V

USB_PD

e PD-Compatible Dual-Role

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

e Current Ca pability Definition a nd Detection

o Cable Recognition

¢ Alternate Mode Supported

e Supports VCONN with Progra mmable Over-Current
Protection (OCP)

o Dead Battery Support

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

e BIST Mode Supported
e USBPD3.0

Backlight WLED Driver

e Drives up to 4 Strings of 8 series WLEDs

e External PWM Pin and | 2C-Controlled with
Programmable 11 bits of Line ar and Exponenti al
Brightness

e I2C-Programmable Over-V oltage Prote ction (OVP)
Threshold

e Supports T orch Mode a nd Strobe Mode f or Front
Cameras

e Auto Switch Frequency Mode (500kHz, 1MHZz)

e Four Over-V oltage Prote ction Thre sholds (17V, 21V,
25V, and 29V)

e Four Over-Current Protection Thresholds (900mA,
1200mA, 1500mA, and 1800mA)

e Front-Fa cing Fla sh with 300% Brightne ss for Self shot

Flash LED Driver

e Synchronous Boost Dual Flash LED Driver with Dual
Inde pendently-Progra mmable LED Current Source s

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

e I2C-Programmable Flash Safety T imer, from 64ms
to 2432ms with 32ms/Step

e Flash LED1/LED2 Short-Circuit Prote ction, a nd
Output Short-Circuit Protection

e TXMask Prote ction with dedicated FL_ TXMASK Pin

e Shared Charger/OT G as Power Stage

e Independent T orch Bypa ss MOSFET from VSYS

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

Display Bi as Driver

e 12C-Programmable Output V oltage s

e Flexible Output V oltage s (Ve _BsT, Vbe_Pos, VDB NEG)
Setting

e Boost Converter Output V oltage (V pe_gst) Range :
4V to 6.2V, 50mV/Step

¢ Positive V oltage Output (V ps_pos) Range : 4V to 6V,
50mV/Step
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o Negative Voltage Output (V ps neg) Range
to -6V, 50mV/Step

e Selectable Output Mode (Fa st Discharge or Float)
when Positive/Negative V oltage Output Disabled

o External Independent Positive/Negative Enable
Control

. =4V

e True Loa d Disconne ct, Over-Current Prote ction, a nd
Positive/Negative Short-Circuit Protection Function

e Output Current : 80mA

e Power-Saving by Periodic Mode

LDO

e Output V oltage Range : 1.6V to 4V, 200mV/Step
e Output Current : 400mA

e High PSRR and Low Dropout LDO

RGB LED Driver

e 4-Channel LED Driver

e Sink Current for 3 RGB LEDs : 24mA/Channel in
4mA Steps

e PWM Dimming Frequency Range : 0.1Hz to 1kHz

e RGB_ISINK4 for CHG_VIN Power Good Indicator

e Support Register Mode, PWM Mode, and Breath
Mode

Pin Configuration

Ordering Information
RT5081|€

Package Type
WSC : WL-CSP-93B 4.22x4.32 (BSC)

Note :
Richtek products are :
» ROHS compliant and compatible with the current require-
ments of IPC/JEDEC J-STD-020.
» Suitable for use in SnPb or Pb-free soldering processes.

Marking Information

RT5081WSC : Product Number
YMDNN : Date Code

RT5081
WSC
YMDNN

(TOP VIEW)
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Typical Application Circuit
Without external OVP and CHG_LVHICTRL-controlled direct charge function.

Normal Charge : 4.0V to 14V
Direct Charge : 3.0V to 7V
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With external OVP and CHG_LVHICTRL-controlled direct charge function.

Normal Charge : 4.0V to 14V
. Customer Option
Direct Charge : 3.0V to 7V
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Function al Pin Descri ption

Pin No. Pin Name Pin Description
Al, A2, A3 CHG_VIN Charger power input.
Ad D- USB D- port.
A5 D+ USB D+ port.
A6 FL_LEDCS2 High-side current source output 2 for flash LED2.
A7 FL_LEDCS1 High-side current source output 1 for flash LED1.
A8 PD VBUS VBUS input for attach and detach detection when the device operates as
- an UFP port.
Type-C connector Configuration Channel (CC) 2, used to detect a cable
A9 PD_CC2 : . )
- plug event and determine the cable orientation.
Backlight boost converter switch node. Connect a 10uH inductor between
AlLO BL_VLX BL_VLX and VSYS.
Connection point between the reverse-blocking MOSFET and the
B1,B2,B3 CHG_VMID high-side switching MOSFET.
Flash LED driver power input for strobe mode. Connect a 4.7uF ceramic
B4, BS, B6 FL_VMID capacitor between FL_VMID and ground.
B8 PD_IRQB Interrupt output, active-low open-drain, to request the processor to check
the registers.
B9 PD_VCONNS5V |Regulated input voltage to power PD_CC pins as VCONN.
B10 BL_PGND Backlight ground. Tie BL_PGND and ground on the PCB.
C1,C2,C3 CHG_VLX Charger switch node for output inductor connection.
C4 NC No internal connection.
C6 FL_VINTORCH |Flash LED driver power input for torch mode.
Input current limit setting pin. A resistor is connected from CHG_ILIM pin
cs CHG ILIM to ground to set the maximum input current limit. The actual input current
- limit is the lower value set through the CHG_ILIM pin and IAICR register
bits.
Type-C connector Configuration Channel (CC) 1, used to detect a cable
C9 PD_CC1 : X )
- plug event and determine the cable orientation.
Backlight analog power supply. Connect a 1uF ceramic capacitor between
1o BL_VDDA BL_VDDA and ground.
D1, D2, D3 CHG_PGND Charger ground. Tie CHG_PGND and ground on the PCB.
D4 CHG BOOT Charger bootstrap 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.
D7 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])
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Pin No. Pin Name Pin Description
D9 BL_VOUT Backlight output voltage.
D10 BL_LED1 Backlight current regulator output 1.
E1 F1 E2 VSYS System connection node. Internal BATFET is connected between VSYS
T and VBAT. Connect a 22uF ceramic capacitor between VSYS and ground.
E2 VBUS VBUS input voltage for over-voltage protection detection.
Regulated output voltage to supply for the PWM low-side gate driver and
the bootstrap capacitor. Connect a 1uF ceramic capacitor CHG_VDDP to
ground.
1. If Veus is plugged in, CHG_VDDP will be powered by Vgus and
regulated to 4.9V.
2. If Vus 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 VsiLeep_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.
E5, E6, E7, F5, F6, )
F7.G5. G6, G7, GO AGND Analog ground. Tie AGND and ground on the PCB.
Internal BATFET enable control input. In shipping mode, CHG_QONB is
E8 CHG_QONB pulled Low for the duration of tsHipmMoDE_cHG (typical 0.9s) to exit shipping
mode.
E9 CHG_ENB Charger enable input, active-low.
E10 BL_LED2 Backlight current regulator output 2.
F3 CHG_VBATOVP |Battery over-voltage protection (BAT OVP) indication, open—drain and
B active-low output: Low if BAT OVP occurs, and High, otherwise.
F4 CHG_LVHICTRL |Direct charge control, active-high.
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 10uF ceramic
capacitor between VBAT and ground.
Charge status indication, open-drain output that indicates charge is in
G4 CHG STAT progress when held low and charge is finished when held High. If any fault
- occurs, CHG_STAT will blink at the frequency of 1Hz. Connect a
2.2k-10kQ 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 FL_TXMASK and ground.
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Pin No. Pin Name Pin Description
G10 BL_LEDA4 Backlight current regulator output 4.
H4 RGB_ISINK4 RGB LED current sink output 4.
H5 RGB_ISINK1 RGB LED current sink output 1.
H6 DB_ENN Enable control input for DB_NEGVOUT.
H7 DB_ENP Enable control input for DB_POSVOUT.
H8 MRSTB Manual reset input for hardware reset.
H9 BL_PWM Backlight PWM dimming control input.
H10 BL_EN Backlight enable control input.
I LDO VOUT LDO output. Connect a 2.2uF ceramic capacitor between LDO_VOUT and
- ground.
12 LDO VIN LDO power input. Connect a 2.2uF ceramic capacitor between LDO_VIN
- and ground.
Battery temperature-sense input, connected to a resistor divider for
13 TS temperature programming. If there is no need for the battery
temperature-sense function, a 50kQ resistor is connected to CHG_VDDP
and another 50kQ resistor to ground.
J4 RGB_ISINK3 RGB LED current sink output 3.
J5 RGB_ISINK2 RGB LED current sink output 2.
Interrupt output, active-low open-drain, to request the processor to read
J6 IRQB X
the registers.
12C interface serial clock input. Open-drain. An external pull-up resistor is
J8 SCL .
required.
12C interface serial data input/output. Open-drain. An external pull-up
J9 SDA : . .
resistor is required.
Regulated power input for an internal analog base. Connect a 1uF
J10 VDDA . .
ceramic capacitor between VDDA and ground.
Display bias negative voltage output from the inverting charge pump.
K1 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_NEGCF1.
K3 DB NEGPGND Display bias negative-voltage power ground. Tie DB_NEGPGND and
- ground on the PCB.
Inverting charge pump connection point for positive terminal of the flying
K4 DB_NEGCF1 capacitor. Connect a 10uF ceramic capacitor between DB_NEGCF2 and
DB _NEGCF1.
Display bias positive voltage output from the LDO. Connect a 10pF
KS DB_POSVOUT ceramic capacitor between DB_POSVOUT and ground.
Display bias boost converter output. Connect a 10uF ceramic capacitor
K6 DB_BSTVOUT between DB_BSTVOUT and ground.
K7 DB_POSVLX Display bias boost converter switch node. Connect a 2.2uH inductor

between DB_POSVLX and VSYS.
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RICHTEK

RT5081

Pin No. Pin Name Pin Description
K8 DB POSPGND Display bias positive-voltage power ground. Tie DB_POSPGND and
- ground on the PCB.
K9 VDDM Regulated voltage output. Connect a 1uF ceramic capacitor between
VDDM and PGND. It also provides power to all VDDA-powered circuits.
K10 DB_VDDA Display bias analog power supply. Connect a 1uF ceramic capacitor

between DB_VDDA and ground.
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RT5081

RICHTEK

Function al Block Diagram

CHG_VDDP
o
Charger / USB PD / FLED
CHG_VIN® 0 CHG_VMID
OVP_CTRLO—— LDO =. 0 CHG_BOOT
OVP Controller
vBuse UUG Controller
BL_VDDA
T
To VBUS ) PD_VBUS o PD_VDDA —
( )PD_ - CcHG ChargeriOTG | | —|;:1
PD_VCONNSVO b Protection Controller HIL 0 CHG_VLX
PD_CC10 USB Type-C PD orver |y
D CO20 Controller _hﬂ
PD_IRQBo ©CHG_PGND
D+o
Do | BC12
OFL_VMID ( To CHG_VMID )
(To VBAT sense) VBATSO-
CHG VBATOVPB =t OFL_VINTORCH (To SYS )
I
CHG_STAT®
1 CHG State Machine
CHG_DSELO
= FLED
Controller
u ﬂ OFL_LEDCS1
CHG_OTGO- =
CHG_ENo- OFL_LEDCS2
CHG_ILIMo-
CHG_QONBo- O FL_TORCH
OFL_STROBE
OFL_TXMASK
VBAT CHG_VMID
0VSYS
VDDAO—|
ADC Silicon Power Path
VDDMo- VDDA — Temp Controller
Regulator Detection
AGNDo—| BASE ‘ 0 VBAT
4‘ TS Detector 0TS
SCLO
12C
SDAO-
RGB Driver
-0 RGB_ISINK1
MRSTBO RGB Current 0 RGB_ISINK2
IRQBO Stage 0 RGB_ISINK3
O RGB_ISINK4
RGB Control
System Digital Controller
— RGBPWMRC
LDO
LDO_VOUT 0LDO_VIN
VREF| LDO
Display Bias Core
DB_VDDAo VFB
©LDO_VOUT
DB_NEGCFlo- Inverting -
DB_NEGCF20- Charge NEG SCP
DB_NEGVOUT® Pump
BackLight 0 BL_VDDA
DB_NEGPGNDo- BL
Protection ©0BL_vouT
[ 0BL_VLX
DB_POSVOUTo- ‘ LDO POS SCP
DB_BSTVOUTo- BL PWM/DIV
BL_PGND
DB BST BL DC to h "g‘”
HIL DC Core leadroom
DB_POSVLX0- Driver 0B BST Select
Control I
OBL_LED1
BL Current OBL LED2
DB_POSPGND O g PWM [] Stage ©BL_LED3
OBL_LED4
Logic BL Control -
ocp Logic
PWM RC 0 BL_PWM
DB_ENPO |
DB_ENNO-
OBL_EN
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RICHTEK

RT5081

Control Pin Description

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.

Pin
2C Connection
Part Pin Name Pin Description Pin Type Controlled Suggestion
When
Unused
Input /
MRSTB Manual reset input for hardware Actlve—LoYV Yes Floating
reset. (Default :
Disable)
I°C interface serial data input/output.
SDA Open-drain. An external pull-up Input/Outpgt Yes
. , . /Open-Drain
resistor is required.
I°C interface serial clock input.
Top SCL Open-drain. An external pull-up Input/Outp_ut Yes
) . . /Open-Drain
resistor is required.
Interrupt output, active-low Output /
IRQB open-drain, to request the processor put’ No
. Open-Drain
to read the registers.
Interrupt output, active-low Output /
PD_IRQB open-drain, to request the processor put’ No Floating
. Open-Drain
to read the registers.
Inout / Tie to ground
CHG_ENB Charger enable input, active-low. P Yes to enable
Active-Low
charger
OTG boost mode enable control, Input / .
CHG_OTG active-high. Act with OTG_PIN_EN. | Active-High Yes Floating
Charge status indication, open-drain
output that indicates charge is in
progress when held low and charge Outout /
CHG_STAT is finished when held High. If any o en?Drain No Floating
fault occurs, CHG_STAT will blink at P
the frequency of 1Hz. Connect a
2.2k-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 Outout /
CHG_DSEL completed, CHG_DSEL holds Low if put /. No Floating
Open-Drain
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RT5081

RICHTEK

Pin
2C Connection
Part Pin Name Pin Description Pin Type Controlled Suggestion
When
Unused
Battery over-voltage protection (BAT
OVP) indication, open—drain and Output / .
CHG_VBATOVPB active-low output : Low if BAT OVP Open-Drain No Floating
occurs, and High, otherwise.
Charger Internal BATFET enable control
input. In shipping mode, Inout /
CHG_QONB CHG_QONB is pulled Low for the P No Floating
- Active-Low
duration of tQoNB_EXIT_SHIP_CHG
(typical 0.9s) to exit shipping mode.
FL TORCH Flash LED Torch mode enable Input. I_nput/_ Yes Short to
Active-High ground
FL STROBE Flash LED Strobe mode enable I_nput/_ Yes Short to
— input. Active-High ground
Flash Configurable power amplifier
synchronization input or configurable Input /
FL_TXMASK active-high t_orch mode enable. Active-High No Short to
Connect an internal pull-down (Default) ground
resistor of 400kQ between
FL_TXMASK and ground.
BL_EN Backlight enable control input. I_nput / Yes Short to
) Active-High ground
Backlight iah pra—" I sn
BL_PWM !3ac ight PWM dimming contro Input No ort to
input. ground
Enable control input for Input / Short to
Display DB_ENP DB_POSVOUT. Active-High ves ground
Bias Enable control input for Input / Short to
DB_ENN DB_NEGVOUT. Active-High Yes ground
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RICHTEK

RT5081

If a channel is unused, follow the setting instructions as below.

. . Pin Connection
Unused Part Unused Function Unused Pin Name (Short to ground / Floating / Others)
VBUS Short to CHG_VIN
OVP All functions :
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+ Floating
D+/D- Detection :
D- Floating
PD_VBUS Short to GND
Unused Type-C PD_CC1 Floating
Unused PD PD_CcC2 Floating
(Unused E-marked) PD_VCONNSY Short to GND
PD_IRQB Floating
PD_VBUS Short to VBUS
Use Type-C PD_CC1 Short to CC1
Unused PD PD_CC2 Short to CC2
(Unused E-marked) PD_VCONN5V Short to GND
PD PD_IRQB Pull-high
PD_VBUS Short to VBUS
Use Type-C PD_CC1 Short to CC1
Use PD PD_CcC2 Short to CC2
(Use E-marked) PD_VCONNS5V Connect to SYS (connect diode)
PD_IRQB Pull-high
PD_VBUS Short to VBUS
Use Type-C PD_CC1 Short to CC1
Use PD PD_CC2 Short to CC2
(Unused E-marked) PD_VCONN5V Short to GND
PD_IRQB Pull-high
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
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RT5081

RICHTEK

Unused Part Unused Function Unused Pin Name (Short to grzig]ng(?nFTg;I:gg / Others)
DB_VDDA Short to VDDM
DB_POSVLX Floating
DB_POSPGND Short to ground
DB _BSTVOUT Floating
DB_POSVOUT Floating
Display Bias | All functions DB_NEGCF1 Floating
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
All functions BL_LED1 Floating
BL_LED2 Floating
Backiight BL_LED3 Floating
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
DO All funcions LDO_VIN Short to VSYS
LDO_VOUT Floating
Channel 1 only RGB_ISINK1 Floating
Channel 2 only RGB_ISINK2 Floating
RGB Channel 3 only RGB_ISINK3 Floating
Channel 4 only RGB_ISINK4 Floating
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RICHTEIK RT5081
Below is a Recommended BOM List with CHG_LVHICTRL-controlled direct charge function
Reference | Q'ty P/N Description Package Manufacturer
N 1 | DMN3016LFDF \%Csr‘f;g\‘f'l\ig\éFET DFN 2x2 DIODES
1 | DMT3020LFDF ,\N/Iggl"’:‘g”f' 30V VGS20V DFN 2x2 DIODES
1 | PTVSHC3N12VU IE)/()SV/DZiggs /gFoog\erggv) DFN 2x2 Prisemi
D1 1 |ESD5641D12 (TF\g “:’ gfg{f J0ovi200vi3ooy) | DOFN2x2 Willsemi
1 | ESD56241D12 IS/(;SV/DZ'SSS/ /gFoog\f/jrg:V) DFN 2x2 Willsemi
Q2 1 | DMT2004UFDF N-Channel 20 V MOSFET DFN 2x2 DIODES
D2, D3 2 E_LFcl';OS'N85565JGJ828391 Flash LED 2x1.6 Everlight
o | | NSROSF4ONXTSG SCHOTTKY DIODE 0402 On-semi
SDM1A40CSP SCHOTTKY DIODE 0402 DIODES
D5 1 | AZ5315-02F TVS Diode DFN1006P3X | Amazing Micro
D6 1 |[NSR0320MW2T1G SCHOTTKY DIODE SOD-323 On-semi
PTVSHC3D4V5B TVS DIODE (For surge 250V) |  SOD-323 Prisemi
D7 1 |PTVSHC3D4V5BH TVS DIODE (For surge 250V) |  SOD-323 Prisemi
ESD56151W04 TVS DIODE (For surge 250V) |  SOD-323 Willsemi
C1, C2 2 | GRM188R6YA225KA12 2.2uF/0603/35V/X5R 0603 MURATA
c23 1 | GRM188R61H225KE1L 2.2uF/0603/50V/X5R 0603 MURATA
C3, C4 2 | GRM0335C1E331GA0L 330pF/0201/25V/COG 0201 MURATA
C5, C11 2 | GRM185R61A475KELL 4.7uF/0603/10V/X5R 0603 MURATA
Cc6 1 | GRMO33R60J104KE1OD | 100nF/0201/6.3V/X5R 0201 MURATA
gb%éfg' 5 | GRM033R61A105ME1L 1WF/0201/10V/X5R 0201 MURATA
C12, C13,
Cl14,C15, | 5 |GRM188R61A106KAAL 10pF/0603/10V/X5R 0603 MURATA
C19
C16,C20 | 2 |GRM188R61E475KELL 4.7uF/0603/25V/X5R 0603 MURATA
Cc17 1 | GRM155B31E473KA87 47nFI0402/25V 0402 MURATA
C18,C22 | 2 |GRM187R61A226ME15 221F/0603/10V/X5R 0603 MURATA
C24 1 | GRM155R61A225KE95 2.2UF/0402/10V/X5R 0402 MURATA
C25 1 | GRM153R60J225ME95 2.2F/0402/6.3V/X5R 0402 MURATA
L1 1 |DFE252012R-H-2R2M 2.2uH/2520/DCR = 75mQ 2520 TOKO
B 1 | DFE252012F-H-1ROM 1uH/2520/DCR = 33mQ 2520 TOKO
1 |CIGT252010EHIROMNE | 1uH/2520/DCR = 30mQ 2520 Samsung
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RT5081 RICHTEK

Reference | Q'ty P/N Description Package Manufacturer
L3 1 | MDMK4040T100MM 10pH/4040/DCR = 280mQ 4040 Taiyo
R 6 | RMO2FTN2201 2.2K/0201/1% 0201 TA-I
R2 1 | RR0O306S-6980-FNH 698/0201/1% 0201 Cyntec
R11 1 | RMO2FTN1004 1M/0201/1% 0201 TA-I
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RICHTEK

RT5081

Protection List

Part Protection Threshold Deglltch Protection Method Reset Method
Type (Typical Value) Time
VbDpA > VDDA UVLO +
VDDA UVLO shutdown -
VDDA UVP VppA < VvDDA_UVLO 32ys : o VVDDA_UVLO_HYS
selection by (OxOE, bit[7:4])
Latch-off
TOP VDDA OVP shutdown Vbpa < 5.75V
VDDA OVP V >V 2 . .
© DDA = VVDDA_OVP 82ps selection by (OxOE, bit[3:0]) | Latch-off
OTP shutdown selection by | Temperature <
> o]
oTP Temperature>160°C 0 (OXOF, bit[7:4]) 140, Latch-off
Y fallin VBUS rising ,
Sleep Mode BUS g9 Oms Charger shutdown VBUS - VBAT >
VBus-VBaT < 40mV
100mvV
VIN Bad Sink 50mA current per 2s
VBus < 3.8V 32ms and keep to check whether | VBUS > 3.95V
Adapter .
the adapter is good or not
VIN UVLO VBus < 3.15V 5us Charger shutdown VBUS > 3.3V
CHG_VIN OVP | VcHc_viN> 14.5V 0 Charger shutdown VCHG_VIN < 14.25V
. VBAT/V <
VBAT OVP VBAT/VOREG_cHG > 108% 0 Stop charging 004 INorec_che
Thermal . L
Regulation Temperature > 120C 0 bCh?r:glrrrEach:Lem Is limited N/A
Threshold 4 P
System OVP Vsys > 5.25V 0 Buck stop switching VSYS < 4.95
Charger shutdown
System UVP Vsys < 2.4V 2ms (Optional, Ox1B [5]) VSYS > 2.55
Buck OCP IcHG_viLx > 6A 0 OCP = 6A/8A selection by | IcHe_viLx < 6A
Charger Current lcHe_vix > 8A (0x1D, bit[2]) IcHG_vix < 8A
lout > 0.5to0 3A .
T LP . 4 h IOUT < 0. 2.4A
OoTG O (selected by (OX1A, bit[2:0])) ms Start to hiccup ou 0.5to
VcHG_vMID <
oTG VcHG_vmID > I -
- 0 Boost stop switchin V -
VMIDOVP VMIDOVP_OTG_CHG p g VMIDOVP_OTG_CHG
MIDOVP_OTG_HYS_CHG
oTG VBaAT < 2.8V 512ps Leave OTG mode V >3.2V
VBATUVP BAT = & H BAT > 3.
Higher_OCP_BST = 3A,
OTG OCP IcH_vix > 3A, 4A, 5A0or 6A |0 4A, 5A or 6A selection by IOCrHGGA—V"X <3A, 4A, 5A
(Ox1F, hit[2:1])
Jeita HOT . . the ratio of VLDO >
0,
Threshold the ratio of VLDO < 34.5% 0 Stop charging 36%
Jeita WARM . the ratio of VLDO >
0, -
Threshold the ratio of VLDO < 45% 0 ICHG/2, VOREG-0.2V 46.5%
Jeita COOL 0 atio of VLDO > 685% | 0 ICHG/2, VOREG-0.2V the ratio of VLDO <
Threshold 67%
Jeita COLD . . the ratio of VLDO <
0,
Threshold the ratio of VLDO > 73.5% 0 Stop charging 72%
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RT5081

RICHTEK

Part Protection Th.reShOId Deglltch Protection Method Reset Method
Type (Typical Value) Time
Low Charge Direct charge current < 600mA | 0/2us/8us . Direct charge current >
Current or disable /16ps Turn off direct charge path 600mA
LVHIVBUS VBU S > 3.9to 7V or disable 0/2us/8ps Turn off direct charge path | VBUS < 3.9t0 7V
OVP /16ps
(VBAT-VOREG_CHG) / VBAT-VOREG_CHG)
g\\//':,' VBAT | VOREG_CHG >104%/ ?1/2“2/ 8MS | Tum off direct charge path |/ VOREG_CHG <
Charger 108%/119%/disable W 2%/4%(8%/disable
VIN
UVLO_LVHI VBUS < 2.5V 0 Charger shutdown VBUS > 2.38V
Direct charge current > 4 to 0/1ms/5m . Direct charge current <
oc 6.5A or disable s/10ms Turn off direct charge path 4 to 6.5A
WDT Io]le time > 0.125 to 8s o 0 Turn off direct charge path | Idle time < 0.125 to 8s
disable
VCONN OCP shutdown Clear INT (1.0x1F,
VCONN OCP | VCONN > 600mA 60us selection by (0x93, bit[7:6]) | bit[1] 2.0x11, bit[1])
PD
Clear INT (1.0x1F,
VCONN OVP | VCONN > 6V 60us VCONN shutdown bit[7] 2.0x11, bit[1])
OVP OVP VBus > 16.5V 0.2us Turn off EXMOS VBus < 16.3V
CTRL |uvp Vaus < 2.6V 2us Turn off EXMOS VBus > 2.7V
LEDCS Short VEL_LEDCSX < 1V (typ.) 2.5ms FLED shutdown VEL_LEDCSX > 1V (typ.)
FL Strobe Mode
FL-CHG_VIN | VCHG_VIN =5.6V (typ.) 5us FLED shutdown VCHG_VIN = 5.3 (typ.)
OVP
32num
POS Short VDB_POSVOUT < 0.8 x during Report only. Short event released.
Flag DB_VPOS 500ps Ipos limited by locp,pos. Flagis R/C
32 num
VDB_NEGVOUT > 0.25 - 0.8 x . Report only. Short event released.
NEG short Flag during . .
DB_VNEG Ineg limited by locp,neg. Flag is R/C.
500ps
32 num Report onl POS OCP event
POS OCP Flag | Ipos > locp,pos during | 02 Iimitec)i/.b 10CD.DOS released.
500us P YI0ER.POS- | plagis RIC.
DB 32 num Renort onl NEG OCP event
NEG OCP Flag | Ineg > locp,neg during Inep Iimitec)i/lb locD.Nne released.
500ps 9 y1oep.nea. | plagis RIC.
32 num Report onl BST OCP event
BST OCP Flag | Ibst > locp during Ibs?limitedyb loco. bst released.
500ps y 1ocp,bst Flag is R/C.
Cycle by cycle detection. If
BST OCP IL>1.1A (typ.) 0 OCP occurs, LG off. IL<1.1A
OTP Temperature > 160C 0 Boost stop switching Temperature < 140C

Hiccup
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RICHTEK

RT508

1

Part Protection Th.rEShOId Deglltch Protection Method Reset Method
Type (Typical Value) Time
RGB Report only, Open_EN =1 | Open event
Open-Circuit RGB_ISINKx Voltage < 100mV | 28us ISINK Voltage < open LED | Released
RGEB Flag protection threshold Report flag RC
RGB Report only, Short_EN =1 | Short event
Short-Circuit \R/)SES_-I(?IE’S\IVKX Voltage > 28us ISINK Voltage > short LED | Released
Flag ’ protection threshold Report flag RC
selection by (0xA1, bit[7]) 1. Shutdown : OVP
32 num 0 : OVP Shutdown event released and
BL_OVP BL_OVP > 29V during 1 : Report only, Backlight 12C enable again
500us Boost Output > OVP 2. Report only : OVP
Threshold event released
selecnon b.y (OxAL, bit[3]) 1. Shutdown : OCP
. 32 num 0: OC Limit event released and
BLED OC Current Limit > . Shutdown 2 .
BL BL_OCP during . I1“C enable again
1500mA 1 : Report only, Backlight
500us . 2. Report only : OCP
Boost switch current > event released
Current Limit Threshold
1. Shutdown : OTP
Boost stop switching and | event released and
OoTP Temperature > 160C 0 OTP shutdown selection by | 1°C enable again
(OXOF, bit[7:4]) 2. Reportonly : OTP
event released
LDO Current Limit PMOS current > 0.6A 0 VLpo_vourt goes low. Hiccup
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Absolute Maximum Ratings (Note 1)
e BL_VLX,BL_VOUTand (BL_LED1to BL_LED4) -0.3V to 30V
e VBUS, PD_VBUS -0.3V to 28V
e OVP_CTRL, PD_CC1,PD_CC2 -0.3V to 24V
e CHG_VIN, CHG_VMID, CHG_BOOT, FL_VMID -0.3V to 22V
e CHG_LVHICTRL -0.3V to 20V
e D+,D-,CHG_LX -0.3Vto 16V
LX (Peak < 100ns duration) -2V
e DB_POSVOUT,DB_BSTVOUT, DB_POSVLX -0.3Vto 7V
o Negative Charge Pump Switching Voltage (DB_NEGCF2) 0.3Vto 6.5V
¢ Negative Charge Pump Voltage (DB_NEGVOUT) 0.3V to -6.5V
¢ Other Pins -0.3V to 6V
e Power Dissipation, Pp @ Ta =25°C
WL-CSP-93B 4.22x4.32 (BSC) 4.38W
o Package Thermal Resistance (Note 2)
WL-CSP-93B 4.22x4.32 (BSC), 64 22.8°C/W
o Lead Temperature (Soldering, 10 sec.) 260°C
¢ Junction Temperature 150°C
¢ Storage Temperature Range —-65°C to 150°C
e ESD Susceptibility (Note 3)
HBM (Human Body Model) 2kv
Recommended Operating Condition S  (Note 4)
e VBUS Supply Input Voltage 4V to 14V
e VBAT Supply Input Voltage 2.7V to 5.5V
¢ Junction Temperature Range -40°Cto125°C
¢ Ambient Temperature Range -40°Ct0 85°C
Electrical Chara cteristics
(VeHe vin = 5V, Vear = 4.2V, L2 = 1pH, C2 = 2.2puF, C19 = 10uF, Ta = 25°C, unless otherwise specified)
Parameter Symbol Test Conditions Min Typ | Max | Unit
Quiescent Current
Shutdown Current ISHDN On VB:AT pin, with all channels shut down, B 60 85 LA
VBAT = 4V
22;?2;29_'\/'0(16 IBAT_SHIP VBAT only, in shipping mode -- 31 46 A
VcHG_vLXx is non-switching, Veus = 5V,
VBAT = Vcv_cHG, IcHe = 0, Flash LED,
VBus Supply Current | lveus LDO, Backlight and RGB devices disabled, - 8.55 [11.12| mA
PD Cable attached (Full functions are not in
the communication situation)
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RICHTEK

RT5081

Parameter Symbol Test Conditions fin Typ | Max | Unit
VcHG_vLXx is non-switching, Veus = 5V,
VBus Supply Current | VBaT = Vcv _cHG, IcHe =0, Flash LED,
with PD VBUS_ LDO, Backlight and RGB drivers disabled, | - |12.55|16.31| mA
Communication PDTX_ON PD Cable attached (Full functions are in
the communication situation)
VcHG_vLx is in high-impedance mode,
VBus Supply Current —
; ; VBus = 5V, VBaT = Vcv_cHa, Flash LED, B
",\‘/’l'g;gharger InH-z | lveus_Hz LDO, Backlight and RGB devices 810 | 1053 | uA
disabled, PD in ultra-low power mode
VBus = 0V, VBaT = 3.8V, charger, Flash
LED, Backlight and RGB devices
BAT Supply Current 1 IBAT_LDO_ON | icapled, DO enabled with load =0, D |~ | 200 | 300 | bA
in ultra-low power mode
VBus = 0V, VeaT = 3.8V, charger, Flash
LED, Backlight and RGB devices
BAT Supply Current IBAT_DB_ON disabled, display bias driver enabled with | 1750 | 2100 | WA
load = 0, PD in ultra-low power mode
Over-Temperature o
Protection Threshold Totp Thermal shutdown threshold temperature - 160 - C
Over-Temperature T Thermal shutdown hysteresis _ 20 _ °C
Protection Hysteresis OTP_HYS temperature
Control I/O Pin & VDDA
Logic-Low Threshold
Voltage for All VoL Ips = 10mA -- -- 0.4 Vv
Open-Drain Outputs
Logic-High Threshold Co B B
Voltage for All Inputs VIH Logic high threshold 1.2 \%
Logic-Low Threshold .
Voltage for All Inputs VIL Logic low threshold -- -- 0.4 \%
VDDA Under-Voltage .
Protection Threshold | YVPPAUVLO | VDpa falling 23 | 24 | 25 | V
VDDA Under-Voltage | Vvbba_uviLo_ L . -
Protection Hysteresis | Hys VoD rising 0.1 v
VDDA Over-Voltage -
Protection Threshold VVDDA_OVP VDDA rising 570 595 | 620 | V
VDDA Over-Voltage VVDDA_OVP_ : - -
Protection Hysteresis | Hys Voo falling 0.2 v
Pull-Down Resistance
on MRSTB RL_MRsTB ~ | 300 | - | ke
OVP Controller
VBUS POR Threshold .
for CHG_VIN Only VPOR_OVP VBus rising 25 | 27 | 29 v
VBUS POR Hysteresis .
Only for CHG_VIN VPoR_ovpP_Hys | VBus falling - 100 - mv
POR Deglitch Time _
Only for CHG_VIN b_POR_OVP VBus = 5V 1o 12V 224 | 32.0 | 41.6 | ms
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Parameter Symbol Test Conditions fin Typ | Max | Unit
Over-Voltage -
Protection Threshold Vovp VBus rising 155 | 16.5 | 17.5 \%
Over-Voltage .
Protection Hysteresis Vovp_Hvs Veus falling o e i B
OVP Propagation
VBus from 12V to 20V, (6V/ps), Qg of B
gfflay for MOS Turned |tpp ovp MOS at Vs = 4.5V < 20nC 0.18 | 0.25 | ps
OVP Recovery Delay |trD ovp VBus from 20V to 12V 5.6 80 | 104 | ms
Charger
Sleep-Mode Entry VSLEEP :
Threshold, VBUS-VBAT | ENTER HG Vgus falling, 2.5V < VBaT < VOREG_CHG 0 0.04 | 0.1 V
Sleep-Mode Exit VSLEEP_EXIT_ -
Threshold, Veus-Veat | cho VBus rising, 2.5V < VBaT < VOREG_CHG 0.04 | 0.10 | 0.20 V
Sleep-Mode Exit 1o_siEEP_ Exit sleep-mode - | 120 | - ms
Deglitch Time EXIT_CHG
CHG_VIN Bad Adapter | VBap_ADP
_ADP_ - 3.8 - \Y,
Threshold CHG
CHG_VIN Bad Adapter | VBAD_ADP_ - 150 - mv
Hysteresis HYS_CHG
C.HG_VIN Bad Adapter | Isap_aADP_ B 50 B mA
Sink Current SINK_CHG
CHG_VIN Bad Adapter | teap_ADP
. . = -- 30 -- ms
Detection Time DET_CHG
Input Current Limit Input current regulation 508mA by ILIM
Factor KiLim_cHG pin with resistance = 698Q 320 | 355 | 390 | AQ
CHG_VIN Minimum
Input Voltage 5 .
Regulation (MIVR) VMIVR_CHG I1C programmable range in 0.1V steps 3.9 -- 134 \%
Threshold
CHG_VIN Minimum Vv
Input Voltage MIVRACC_ Ivmivr = 4.4V or 9V 2| - 2 | %
Regulation Accuracy CHG
AICR 100mA Mode | /AlCR_100ma_ | laicR = 100mA, Vere_vin = 5V, 86 | 93 | 100 | mA
CHG VBaT = 3.8V
AICR 500mA Mode laicR s00mA_ | laICR = 500mA, Vere vin = 5V, 440 | 470 | 500 | mA
CHG VBaT = 3.8V
AICR 1000mA Mode | /AICR_1000mA_ | laicR = 1000mA, Vere_vin = 5V, 880 | 940 | 1000 | mA
CHG VBaT = 3.8V
AICR 1500mA Mode | AICR1500ma_ | lAICR = 1500mA, Vere_vin = 5V, 1300 | 1400 | 1500 | mA
CHG VBaT = 3.8V
CHG_VIN UVLO VUVLO_CHG VCHG_VIN rising 305|330 |35 | V
CHG_VIN UVLO VUVLO_HYS_ ; - -
Hysteresis cHG VcHa_viN falling 150 mV
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Parameter Symbol Test Conditions Min Typ | Max | Unit
CHG_VIN UVLO_LVHI | /uvto_ VCHG_VIN rising 23| 25 | 269 | V
LVHI_CHG -
CHG_VIN Over-Voltage | VCHG_VIN_OVP -
Protection Threshold _cHG VCHG_VIN rising 135| 145|155 | V
CHG_VIN Over-Voltage | VCHG_VIN_OVP : - -
Protection Hysteresis _HYS_CHG Vene_vin falling 250 mv
VBAT Qver—VoItage VBAT_OVP_ VBAT rising, as percentage of VOREG_CHG, 106 | 108 110 %
Protection Threshold CHG as VBaT_ovP/VOREG_CHG
VBAT Over-Voltage VBAT ovpP Vear falling, as
; ; T - 4 - %
Protection Hysteresis HYS_CHG (VBAT_ovp_HYS)/VOREG_CHG
Thermal Regulation .
Threshold tTHREG_CHG Charge current starts decreasing (default) | -- 120 - T
VSYS Over-Voltage Vsys_ovp_ .
Protection Threshold CHG Vsys rising 49 | 525 | 55 v
VSYS Under-Voltage Vsys_uvp_ :
Protection cHe Vsys falling 2.2 2.4 2.6 Vv
End of Charge
Battery Regulation VOREG_CHG 1°c programmable in 10mV steps 3.90 -- 4.71 \%
Voltage Range - ' '
: VOREG_CHG = 4.2V, 4.35V, 4.36V, 4.37V
Battery Regulation VOREG_ or VOREG cHG = 4.38V (Te = 0°C t0 70°C) | 05| — | 05 | %
Voltage Accuracy ACC_CHG -
- (Note 7)
Re-charge Mode I°C programmable, Vpar falling, the
Threshold VRECH_CHG difference below VorReG _cHG 50 | 100 | 150 | mV
R_e-charge Deglitch tb RECH cHG | VBaT falling - 120 - ms
Time - -
End-of-charge Current | leoc_cHG 1°C programmable in 50mA steps 100 -- 850 | mA
Default End-of-charge IEOC_DEF_ Default. - 250 - mA
Current CHG
End-of-charge Current _ a B 0
Accuracy lEOC_ACC Ieoc_cHG = 100 to 850mA 20 20 %
End-of-charge Deglitch 12C default, IcHc < IEoc_cHG, VBAT >
: tb_EOC_CHG - -- 2 -- ms
Time VRECH_CHG
I°C programmable in 0.1A steps,
Charge Current IcHG OX17 bit[7:2] 0.5 - 5 A
IcHg Current IcHG Acc1 VBaT = 3.8V, IcHGg = 500mA, (Tc = -30°C
—~ - R -20 - 20 %
Accuracy 1 CHG to 65°C)
lcHe Current IcHG_Acc2_ VAT = 3.8V, 500mMA < IcHc < 1000mA, 10 _ 10 %
Accuracy 2 CHG (Tc=-30°C to 65°C)
IcHG_Acc3_ VAT = 3.8V, IcHc > 1000mA, (Tc = -30° a B 0
IcHe Current Accuracy 3 cHe C to 65°C) 7 7 %
Pre-Charge Mode VPRECHG_ 2 i i -
Threshold CHG 1“C programmable in 0.1V steps, rising 2.0 3.5 \%
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Parameter Symbol Test Conditions fin Typ | Max | Unit
Pre-Char.ge Mode VPRECHG_ Pre-charge hysteresis, falling - 0.2 - \Y
Hysteresis HYS_CHG
Pre-Charge Threshold | VpRrecHG_ _ _ o
Accuracy ACC.CHG VBAT < VPREC_CHG 5 5 %
Pre-Charge Current ICPHRGECHG— 1°c programmable (default) -- 150 -- mA
Pre-Charge Current IPRECHG_ -20 - 20 %
Accuracy ACC_CHG
Vsys Regulation VSYS_MIN_ 12C programmable in 0.1V steps 33| - |40 | V
Voltage CHG
Vsys Regulation Vsys_MIN_ -3 - 3 %
Voltage Accuracy ACC_CHG
UUG On-Resistance Sﬁ(’:—UUG— From VBUS to CHG_VMID ~ | 14 | 30 | mQ
UG On-Resistance RoN_uG_cHG From CHG_VMID to CHG_VLX - 28 40 | mQ
LG On-Resistance RoN_LG_cHG From CHG_VLX to PGND - 28 40 | mQ
PPMOS RON_PPMOS_ | From vSYS to VBAT -~ | 13| 30 | ma
On-Resistance CHG
Switching Frequency |fosci cHG 12c programmable to 1.5 MHz -- 15 -- MHz
Switching Frequency |fosc2 cHG 12c programmable to 0.75MHz -- 0.75 -- MHz
Switching Frequency |fosc acc_ -10 - 10 %
Accuracy CHG
Maximum Duty Cycle | Dmax_CHG - 97 - %
Minimum Duty Cycle DMIN_cHG 0 - - %
VDDP Regulation VVDDP_CHG VBus = 5V 45 | 4.9 5.3 \

REGO0x1D[2] = 1'b0 4 8 A
Buck OCP Current lBuck_ocp_ 4
CHG REGOx1D[2] = 1'bl 5.6 104 | A
Sink C_urrent for Battery | IBAT_SINK_ _ 300 . LA
Detection CHG
Internal QONB Pull-Up
Resistance RQone_cHG 90 | 125 | 160 | kQ
QONB Exit Shipping tsHIPMODE CHG_QONB Low for BATFET on-time to
) - LT 0.81| 0.9 | 0.99 s
Mode Duration CHG exit shipping mode
QONB System Reset |tQoNB RST CHG_QONB low time to enable full

) =20 12 15 18 s
Duration CHG system reset
BATFET Reset Time teaTFeT _RST_ | BATFET off-time during full system 054 | 06 | 066 S

CHG reset
Shipping Mode Entry | tp_SHIP_ o B B
Deglitch Time ENTER Enter shipping mode delay 9 S
AICL VAICL_CHG VBus rising, 12C programmable -- 4.6 -- Vv
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Parameter Symbol Test Conditions Ain Typ | Max | Unit
AICL Hysteresis VAICL_HYS_ ~ | 50 | - | mv
CHG
OTG Output 2
Regulation VBSTCV_CHG 1“C programmable default 5.05 \%
OTG Output Accuracy \C’sZTCV—ACC— Iveus = no load, VOBST = 5.05V B3| -] 3| %
OTG Over-Load IBST 0.5A_ AT —
Protection Threshold | cnc REGOx1A[2:0] = 3'b000 05 | 055 | 0.6 A
OTG CHG_VMID Vv
Over-Voltage MIDOVP_ VcHG_vMID rising 4.2 6 -- \%
Protection Threshold OTG_CHG
OTG CHG_VMID VMIDOVP_
Over-Voltage OTG_HYS_ -- 200 -- mvV
Protection Hysteresis | cHG
OTG VBAT Vv
Under-Voltage BAT_UVP_ 12C default, VBAT falling - | 28 | 308 V
Protection Threshold OTG_CHG
OTG VBAT VBAT_UVP_
Under-Voltage OTG_HYS_ Rising - 400 - mV
Protection Hysteresis | cHG
OTG Over-Current loTc_ocp_ _
Protection Threshold cHG Default = 6.05A 5.2 | 6.05 | 6.9 A
Battery Temperature VVTS HOT_ . : 0
HOT Threshold CHG Vs falling, the ratio of CHG_VDDP 33.5 | 345 | 35,5 | %VTS
Battery Temperature VVTS WARM_ - ; 0
WARM Threshold CHG Vs falling, the ratio of CHG_VDDP 44 45 46 | %VTS
Battery Temperature VvTS_cooL_ L : 0
COOL Threshold cHG Vs rising, the ratio of CHG_VDDP 67.5 | 68.5 | 69.5 | %VTS
Battery Temperature VVTS COLD_ . . 0
COLD Threshold cHG Vs rising, the ratio of CHG_VDDP 725 | 73.5 | 745 | %VTS
Battery Temperature VTS _ 5 ~— lovTs
Hysteresis HYS_CHG
VDP_SRC Voltage \C/E(Z—SRC— With IDAT_SRC = 0 to 250pA 05| - |07 ] V
VDAT REF Voltage | VDAT-REF 025| - |04 | V
CHG
VLGC Voltage VLGC_CcHG 0.8 -- 2 \Y
IDM SINK Current Ipm_sINK May be a resistance if desired 50 | 100 | 150 HA
Data Contact Timeout |{pcpT Setting by register 0x22[5:4] -- 600 -- ms
Dedicated Charging
Port resistance across | Rp+D- bcp REGOx24[1] = 1'b1 50 90 130 Q
D+/-
Pull-Down Resistance
R - -
on CHG_OTG L_CHG_OTG 100 kQ
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Parameter Symbol Test Conditions vin Typ | Max | Unit
Pull-Down Resistance
on CHG_ENB RcHG_ENB -- 100 -- kQ
ADC
ADC Conversion Time |tconv_ADC One channel 35 -- 200 ms
Number of Bits for ADC .
Resolution RES_apc -- 10 -- bits
VBUS DIV5 VVBUS_DIV5_AD
1 - 22 Vv
Measurement Range C_RANGE
VBUS_DIV5 VVBUS_DIV5ADC - 25 - mv
Resolution _RES
VBUS_DIV5 Accuracy | ¥ VBUS_DIVSADC 3| - | 3 |LsB
_ACC
VBUS_DIV2 VVBUS_DIV2_AD
1 - 9.7 Y
Measurement Range C_RANGE
VBUS_DIV2 VVBUS_DIV2ADC - 10 - mV
Resolution _RES
VBUS_DIV2 Accuracy | VBUS_DIV2ADC 3| - | 3 |LsB
_ACC
VBAT Measurement VBAT_ADC_RAN 0 - 4.9 Y/
Range GE
VBAT Resolution VBAT_ADC_RES -- 5 - mv
VBAT Accuracy VBAT_ADC_ACC -2 - 2 LSB
VSYS Measurement Vsys_ADC_RAN 0 - 4.9 \Y;
Range GE
VSYS Resolution Vsys _ADC_RES -- 5 - mv
VSYS Accuracy Vsys_ADC_ACC -2 - 2 LSB
CHG_VDDP VCHG_VDDP_AD
0 - 4.9 Y
Measurement Range C_RANGE
CHG_V_DDP VCHG_VDDP_AD - 5 - mv
Resolution C_RES
CHG_VDDP Accuracy | YCHC_VDDP_AD 2 | - 2 | LsB
- C_ACC
TS_BAT Measurement | RATETs BAT R 0 _ 100 %
Range ANGE
TS _BAT Resolution ER;A‘TETS—BAT—R -- 0.25 -- %
TS_BAT Accuracy S?TETS—BAT—A 2| - | 2 |LsB
IBUS Measurement lIBUS_ADC_RAN
== 0 - 5 A
Range GE
IBUS Resolution lIBUS_ADC_RES -- 50 -- mA
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Parameter Symbol Test Conditions Min Typ | Max | Unit
Isus > 2A, IAICR [5:0] setting = 400mA -3 - 3
IBUS Accuracy liBus_ADc_Acc |IBus < 2A, IAICR [5:0] setting = 400mA -2 - 2 LSB
IBus < 2A, IAICR [5:0] setting < 400mA -2 -- 2
IBAT Measurement lIBAT ADC_RANG
Range E 0 a ° A
IBAT Resolution lIBAT_ADC_RES - 50 - mA
IBAT Accuracy lIBAT_ADC_ACC -2 - 2 LSB
I/Iii%iﬁent Range lZEgE_JC_ADC_ 40 - 120 | °C
TEMP_JC Resolution TTEMP_JC_ADC_ -- 2 -- °C
RES

TEMP_JC Accuracy I(T:EMP—JC—ADC— Temperature < 85°C -2 - 2 LSB
Pump Express
PE+1 On Time (A) toN_A_PE VBaT = 3.8V. Use PE+ adapter 430 | 500 | 570 | ms
PE+1 On Time (B) toN_B_PE VBaT = 3.8V. Use PE+ adapter 240 | 300 | 360 | ms
PE+1 On Time (C) ton_c_PE VBaT = 3.8V. Use PE+ adapter 70 100 | 130 | ms
PE+1 Off Time (D) toFF D _PE VBaT = 3.8V. Use PE+ adapter 70 100 | 130 | ms
PE+1 Off Time (1) toFF_I_PE VeaT = 3.8V. Use PE+ adapter 80 -- 225 | ms
PE+2 Off Time (D). toFF_D_PE VeaT = 3.8V. Use PE+ adapter 87 105 128 | ms
PE+2 On Time (E). toN_E_PE VeaT = 3.8V. Use PE+ adapter 147 190 248 | ms
PE+2 On Time (F). toN_F_PE VBaT = 3.8V. Use PE+ adapter 87 | 1025 | 118 | ms
PE+2 On Time (G). toN_G_PE VBaT = 3.8V. Use PE+ adapter 22 50 68 ms
PE+2 Off Time (H). toFF_H_PE VBaT = 3.8V. Use PE+ adapter 22 50 68 ms
PE+2 Off Time (1). toFF_I_PE VBaT = 3.8V. Use PE+ adapter 135 | 155 175 | ms
Flash LED Current Source
LED Current Accuracy |ILepi_acc_FL | Flash LED current is set 25mA to 400mA | -8 - %
LED Current Accuracy |ILep2_acc_FL | Flash LED current set 0.4A to 1A -6 - %
FL_LEDCSx Leakage ILEAK FL VLEDVIN = 5V, LEDCSX =0, B 01 4 UA
Current - LEDCSX disabled
eSSy LEDCSX = 0, LEDCSX enabled ~ | 320 | 1000 pa
#IiErTI]D;SX Short Event to_sc_FL 18 o5 33 | ms
Flash Time-Out tTIMEOUT_FL FLEDx_STRB_TO = 0100101 - 1248 - ms
Flash Timer Accuracy |trmr_Acc_FL | Timer set by register -10 | - 10 | %
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Protection Threshold

BLED_OVP @ REGOxA1[6:5] = 2’b01

Parameter Symbol Test Conditions fin Typ | Max | Unit
Current Source _ P _
Regulation Voltage VREG1_FL ILED = 200mA, REGOx7C[1:0] = 2'b00 200 | 300 | mv
Current Source _ .0l = 2 - -
Regulation Voltage VREG2_FL ILep = 1500mA, REGOx7C[1:0] = 2'b01 500 | mV
Strobe/TXMask ¢ B 10 B S
Deglitch Time D_STRB_FL H

. EN_LEDCS = 1 to current reach 800mA

Flash Ready Time tFLSH_RDY_FL target value - 4.5 5 ms
Strobe FL-CHG_VIN |\ ovp FL 545| 56 |575| Vv
OVP
Strobe FL-CHG_VIN | VIN_OVP_

OVP Hysteresis Hys_FL 0251 0.3 1035 v
. Vppa = 2.7V to 5.5V (for deglitch time, _ o
Timer Accuracy tb_Acc_FL soft-start) 10 15 %

High Side Switch
On-Resistance RON_H_FL 60 ma
Low Side Switch
On-Resistance RON_L_FL N 36 - me
Pull-Down Resistance
on FL_STROBE RL_FL_STROBE ~ |30 | - | ke
Pull-Down Resistance
on BL_EN RL_FL_TORCH - 350 - KO
Pull-Down Resistance
on FL_TXMASK RL_FL_TXMASK - 800 - ke
Backlight
Maximum Backlight . .
LED Current ILED_MAX_BL Maximum LED current (per string) - 30 - mA
2.7V £ Vsys £ 5V, 6mA < ILep < 30mA,
_ ; ; -3 - 3 %
Backlight LED Current Linear or Exponential Mode
ILED_AccC_BL
Accuracy 2.7V £ Vsys £ 5V, 0.1mA < ILEp < 6MA,
; X -10 - 10 %
Linear or Exponential Mode
Backlight LED Current | 2.7V £ Vsys <5V, 100pA < ILep < 30mA, 3 0.2 3 %
Matching LED_MATCH BL || inear or Exponential Mode '
Minimum Backlight ILED_MIN_LINEA | PWM or I2C current control linear B 14.6 B A
LED Current R_BL mode(per string) (Note 7) ' W
Minimum Backlight ILED_ MIN_ExP_ | PWM or IC current control exponential B 60 B A
LED Current BL mode (Note 7) H
LED Current Step size :E")'(EF?—BSLTEP— Exponential Mode (Code to Code) - 0.3 - %
LED Current Step size ILED_STEP_ Linear Mode (Code to Code) -- 14.6 -- A
LINEAR_BL
Backlight Output -
Over-Voltage Vovp BL 2.7V < VCHG_VIN < 5V, rising. 198 | 21 |222]| v
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Regulated Current Sink
Headroom Voltage _
(Boost Feedback VHR_BL ILED = 3MA -- | 500 - | mv
Voltage)
N-MOSFET —
On-Resistance RON_N_BL Isw = 500mA - 0.2 - Q
o 2.7V<VINS BV 450 | 500 | 550
Switching Frequency | fsw BL kHz
- 2.7V<VINEBY 900 | 1000 | 1100
N-MOSFET Current 2.7V <VIN <5V @ REGOxAL[2:1] :
Limit Tolerance ILiM_NmOS_BL BL_OC =2'b01 960 | 1200 | 1440 | mA
Maximum Boost Duty B 0
Cycle DmAX_BST_BL 92 96 %
PWM Input Frequency fOWM BL 2.7V < VN <5V 50 --  |50000| Hz
Range -
Sample rate = 24MHz 183.3| -- - ns
#Ai'rg'g'um Pulse ON toN_MIN_BL Sample rate = 4MHz 1100 | -- - ns
Sample rate = 1IMHz 5500 - -- ns
Sample rate = 24MHz 183.3| -- -- ns
_ll\_/li'nq';num Pulse OFF toFF_MIN_BL Sample rate = 4MHz 1100 | -- - ns
Sample rate = 1MHz 5500 -- -- ns
Turn on Delay from i
PWM = 0 to PWM = START.UP_ | 24MHz sample rate, FPWM = 10kHz - 6 9 | ms
50% Duty Cycle BL
Sample rate = 24MHz 0.54| 0.6 [ 0.66 | ms
PWM Shutdown Period tSPT";\"("—BL Sample rate = 4MHz 027 3 | 33 | ms
- Sample rate = 1IMHz 225| 25 |275| ms
Pull-Down Resistance R Pull-Down Resistance on PWM -- 335 -- kQ
on PWM L_BLPWM
Pull-Down Resistance
on BL_EN RL_BLEN -- 388 - kQ
PWM Input Resolution | RESpwm_BL 50Hz < FPWM < 11kHz - - 11 | hits
Display Bias
Positive Voltage v REGOXB3[5:0] = 60011100, lour=OmA | -1 | - | 1 | %
Accuracy POSV_ACC_DB 0] = , lout =
Negative Voltage v _ _ B 0
Accuracy VNEGV_Acc_DB | REGOXB4[5:0] = 6’b011100, lout = OmA | -1.5 15 %
. REGO0xB2[5:0] = 0'b100010,
POS Ripple VRIPPLE_POS | pEGOXB3[5:0] = 0011110, louT = OMA 20 mv
. REGO0xB2[5:0] = 0'b100010,
NEG Ripple VRIPPLE NEG | REGOXBA[5:0] = 0'b011110, lout = OmA 7 mv
Display Bias LDO _ _ _ B
Dropout Voltage VDROP_DB Vpe_BsT =V DpB_POs = 5.2V, louT = 80mA 35 70 | mVv
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Parameter

Symbol

Test Conditions

lin

Typ Max | Unit

BST Switching
Frequency

fsw DB

0.9

1 1.1 | MHz

Maximum Duty Cycle

Dmax_pB

90

91 -- %

BST N-MOSFET
On-Resistance

Ron_N_DB

0.05

0.3 0.6 Q

BST P-MOSFET
On-Resistance

RoN_P DB

REGO0xB2[5:0] = 6’b100010

0.05

0.5 1 Q

Charge Pump
Equivalent Resistance

REQ cp_DB

VbB_BsTvouT = 5.2V, INEG = 50mA

2.4 - Q

POS Discharge
Resistor

RpiscHp_DB

REGOxB1[5] = 1'b1

70 -- Q

NEG Discharge
Resistor

RpiscHN_DB

REGOxB1[2] = 1'b1

20 - Q

BST Current Limit

IBsTOCP_DB

REGOxB2[5:0] = 6'b100010

1.10 132 A

POS Short-Circuit
Protection Voltage

Vscpp_DB

0.8 x
DB_VPOS

NEG Short-Circuit
Protection Voltage

VscPN_DB

0.25-0.8x

DB_VNEG

Pull-Down Resistance
on DB_ENN

RL_DB_ENN

386 - kQ

Pull-Down Resistance
on DB_ENP

RL_pB_ENP

386 - kQ

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.

PBitRate_PD

-- 025| %

Time from the end of

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

tinterFrameGap_PD

25

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

tstartDrive_PD

Time to cease driving
the line after the end of
the last bit of the frame.

tEndDriveBMC_
PD

Fall Time

trall_PD

300
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Parameter Symbol Test Conditions Min Typ | Max | Unit
Time to cease driving
the line after the final tHoldLowBMC_PD 1 -- -- Hs
high-to-low transition
Rise Time tRise_PD 300 -- -- ns
Voltage Swing Vswing_PD 105 | 1125 | 1.2 \
Transmitter Output ZDriver_PD 33 _ 75 0
Impedance
Time W|ndow fpr tTransitionWindow_ 12 B 20 us
detecting non-idle PD
Receiver Input ZBmeRx_PD 1 _ _ MO
Impedance
Operating Supply lop PD Cable attached (Full function on) -- 2.8 -- mA
Current - '
Idle Mode Current libLE_SRC1_ Cable attached with Ra, Rd - 300 ~ | pA
(Act as a source) PD
Idie Mode Current DLE_SRC2_ Cable attached with either Ra or Rd - 200 -- pA
(Act as a source) PD
Idle Mode Current
(Act as a sink) lIDLE_SNK_PD Cable attached - 125 - HA
) Cable unattached, Vpp vconnsy = 5V -- 20 -- A
Low-Power Mode ILow-POWER_ = =
PD Cable unattached, Vpp_vconnsy = 0V - 10 - MA
Shipping-Mode Current | IsHiP_PD -- 1 - A
VCONN Switch
On-Resistance RON_VCONN_PD N 0.7 1 Q
OCP Range locr_PD 200 - 600 | mA
Time for VCONN
Switch to Turn-On tb_SOFT_PD -- 12 -- ms
State
DFP 80uA CC Current | lcc_brrsou_PD 64 80 96 PA
I
DFP 180pA CC CC_DFP180p_ 166 180 194 LA
Current PD
I
DFP 330pA CC CC_DFP330p_ 304 330 356 LA
Current PD
UFP Pull-Down
Resistance through CC | Rd_pp 4.59 5.1 5.61 | kQ
Pin
UFP Pull-Down Under | = lcc_brpsop_PD and
Threshold Voltage in VTH_DBL_pD | CHG = L K- 0.2 -- 1.6 \
CC_DFP180u_PD
Dead Battery
UFP Pull-Down
Threshold Voltage in VTH_DBH_pD Under IcHc = lcc_DFP330u_PD 0.8 - 245 | V
Dead Battery
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LDO_COUT = 2.2uF (Note 7)

Parameter Symbol Test Conditions Min Typ Max | Unit
Valid VBUS Detection | VVALID_vBUS_ 3.5 - 4 \Y;
Threshold PD
VBus Measurement
Range VVBUSMR_PD 4 -- 20 \Y
VBuUs Measurement Vv If VBus measurement range is from 4V _ 0.5 _ Vv
Step VBUS_MSL_PD |1 10v .
VBus Measurement vV If VBus measurement range is from 10V | 1 _ Vv
Step VBUS_MSH_PD |1 50y
RGB LED Driver
Current Accuracy ILED_Acc_RGB |ILED = 4mAto 24mA -4 - 4 %
Current Matching IFL‘(EE—MATCH— ILED = 4mA to 24mA -3 -- 3 %
Dropout Voltage VDROP_RGB ILED = 20mA - 200 300 | mV
LED Open-Circuit Any ISINK voltage lower than open LED
Protection Threshold VTH_OPP_RGB protection threshold 40 100 160 | mv
LED Short-Circuit Vv Any ISINK voltage higher than short VSYS | VSYS | VSYS Vv
Protection Threshold TH.SCPRGB ) ED protection threshold -0.88| -0.5|-0.12
LDO
Input Voltage Range VIN_LDO 2.7 -- \
Output Voltage Range |VouT Lbo 1.6 -- \%
Output Voltage VIN_LDO = (VouT_Lbo + VDRoOP) tO 5V, _ _ 0
Accuracy AVour_Loo lout = OmA to 400mA 3 3 IV
Load Current ILoAD_LDO VIN_LDo = (VouT_Lpo + VDROP) to 5V 0 - 400 | mA
o VIN_LDo = (VouT_Lpo + VDROP) t0 5V, B B
Output Current Limit ILIM_LDO VouT = 70% of VouT Targel 600 mA
Dropout Voltage VDROP_LDO VIN_LDO > 2V, louT = 0.3A - - 180 | mVv
; VIN_Lpo = (VouT_Lbo + VDRrop) to 5V, _ 0
Load Regulation AlLoAD_LDO louT = 1MA to 400mA 0.2 | 0.06 [ 0.2 |%/mA
; ; VIN_LDO = (VouT_LDo + VDROP) t0 5V, _ 0
Line Regulation AVLINE_LDO louT = 1MA to 400mA 1 0.5 1 %IV
VIN_LDO = 3.6V, VouT_Lbo = 2.8V, lout
Power Supply PSRRLDO = 20mA@1kHz, LDO_COUT=2.2uF | ~ | 50 | - | dB
Rejection Ratio
(Note 7)
lout = OmA, LDO_COUT = 2.2uF B B
Inrush Current lINRUSH_LDO (Note 7) 500 | mA
I°C Enable to VouT Lpo = 90% of
Vour_Lpo (Target), LDO_COUT =
Soft-Start Time tss Do 2.2uF - - 300 Hs
@ Forced turn-on BASE (REGO0x10[1] =
1'b1) (Note 7)
I2C Disable to VouT_Lpo = 10% of
Discharge Time tDISCHG_LDO Vout_Lpo (Target), lout = OmA, -- -- 500 us
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Parameter Symbol Test Conditions Min Typ | Max | Unit
I2C Characteristics
LOW-Level Input 5
Voltage ViLre N N 04 1V
HIGH-Level Input 2
Voltage ViH_'c 1.2 v
LOW-Level Output 2 :
Voltage VoL_I*c Open-drain - - 0.4 \Y
:Sif)]m Current Each 10 IN_i°c 0.1 x Vpp < V< 0.9 X VDD(MAX) -10 -- 10 HA
CB < 100pF - - 3.4
SCL Clock Frequency |fscL i’c_HsM MHz
- 100pF < CB < 400pF - - | 17
Data Hold Time toH_I’c 30 -- -- ns
Data Set-Up Time tos_I’c 70 -- -- ns

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. 634 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 is recommended.

Note 4. The device is not guaranteed to function outside its operating conditions.

Note 5. A 10kQ NTC thermistor with B = 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 lg = Iin = louT
under no load condition (lout = OmA). The total current drawn from the supply is the sum of the load current plus the
ground pin current.

Note 7. Guarantee by design.
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Typical Operating Chara cteristics
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BLED I gp Vs. Brightness Code Torch/Strobe Mode Behavior
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RGB in PWM Mode
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Application Information

The RT5081 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.

VDDA Under-Voltage Prote ction and Over-Voltage
Protection

The device provides VDDA under-voltage protection (VDDA
UVP) and over-voltage protection (VDDA OVP). If Vppa
falls below VVDDA_UVLO orif VDDA exceeds VVDDA_OVP, VDDA
UVP or VDDA OVP will be triggered, respectively, and
the channels which will be turned off can be selected by
(OxOE, bit[7:0]).

Over-Temperature Prote ction

The RT5081 also features over-temperature protection
(OTP), which can be triggered to shut down the device if
the junction temperature exceeds Totp, 160°C typically.
The channels which will be turned off can be selected by
(OXOF, bit[7:4]).

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

MRSTB Pin

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

This function is enabled by 0x01 bit [4] = 1. The debounce
time can be selected by 0x01 bit [3:1], and the reset
method can be selected by 0x01 [0]. The control diagram
is shown in the following.

Phone turns on

High Level >1.2V

N

Low Level

AP’s GPIO to driver MRSTB
pin

AP give the I°C command to
RT5081

I

|
Enable MRSTB function and
set MRSTB timeout |

/

RT5081 internal reset
trigger

|
|
1
T
|
|
|
|
|
|
|
: <0.4V
|
1
|
|
|
|
|
|
|
1
T
|

e—»
P:’IRSTBJITMR Reset trigger.

I All register reset to default

| value and MRSTB default is off
| H/

] |

|

|

|

Figure 1. MRSTB Function
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Switching Charger

The switching charger integrates a synchronous PWM
controller with power MOSFETSs 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.

Charge Mode Operation :

Minimum In put Voltage Regulation (MIV R)

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.
Vpus is regulated at a predetermined voltage level which
can be set from 3.9V to 13.4V in 0.1V steps via 1°C
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.

Charge Profile

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 12C 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 (VprecHs_cHg), the
charger enters fast-charge mode. Once the battery voltage
approaches the regulation voltage (Vorec_cHg), the charger
enters constant voltage mode.

Pre-charge Mode

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 Vgar.
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 1°C interface.

Fast-Charge Mode a nd Settings

Once the VBAT pin rises above VprecHs_cHe, 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) (0x17, bit[7:2])
are all user-programmable.

Cycle-by-Cycle Current Limit

The switching charger features an embedded cycle-by-
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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.

Average Input Current Regulation (AICR)

The AICR current setting is programmed via the 1°C
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 100mAto 3250mA with a
resolution of 50mA.

Average Input Current Level (AICL)

The AICL levels can be set via the 1°C interface (Ox1E[7:0]).
When IAICR 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

—
+—r

TDEG_AICL_MEASJ1:0] ,—

1
AICL_MAX_MEAS_INTVL

CHG_AICLMeasL_EVT
(CHG_IRQ 5)

Charge Current (I crc)

The charge current into the battery is determined by the
sensed power path on-resistance and I°C-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 (lcng) are I1°C
programmable from 500mA to 5000mA with a resolution
of 100mA.

Constant Voltage Mode

The switching charger enters constant voltage mode when
the VBAT voltage approaches the output regulation voltage
(Vorec_cHa). 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_cHe. However, if charge current
termination (IEOC) function is enabled, the charger will
be turned off or battery charging is terminated when the
charge currentis below an end-of-charge current (Ieoc_cHc)
in constant-voltage mode. The output regulation voltage
is 1°C programmable from 3.9V to 4.71V in 10mV steps.

End-of-Charge Current (I eoc_cHg)

If the charge current termination (IEOC) is enabled, the
end-of-charge current is determined by the termination
current sense voltage (Veoc). leoc_cHg can be set via the
12C interface from 100mA to 850mA in 50mA steps.

l Charge Profile

|
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~
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When input power source is plugged in, the RT5081
checks the current sourcing capability of the input power
source when Vgys exceeds 3.3V. The following conditions
should be met to start battery charging.

1. CHG_VINis below 14.5V (CHG_VIN OVP).

2. Vche_vin is above 3.8V (Veap_app _cHe) When sinking

50mA (lsab_app_sink_cHe) during 30ms of bad adapter
detection time, tsap_app DET cHe. And this detection
function can be disabled by setting ADP_DIS (0x1B, 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 Vpar level :

Battery Voltage Level V gat

Battery Charge Current| paTt

Pre-charge Mode

VBAT < VPREC (0x18, bit[7:4])

IPREC (0x18, bit[3:0])

Fast-charge Mode

VBAT < VOREG (0x14, bit[7:1])

Charge current is determined by 5 control loops

End-of-charge Mode

VBAT = 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 :

(2) If INLMTSEL = 00, the input current limit lIN_LIM is
decided by the lower one of IAICR = 3.25A and the
current limit is set by the CHG_ILIM pin.

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

(3) If INLMTSEL = 10, the input current limit [IN_LIM is
decided by the lower one of IAICR register value and
the current limit is set by the CHG_ILIM pin.

(4) If INLMTSEL = 11, the input current limit [IN_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 RT5081 :

1. SEL_SWFREQ (0x11, bit[7]) :

» If SEL_SWFREQ is disabled (set to 0), the switching
frequency is 1.5MHz (default).

» If SEL_SWFREQ is enabled (set to 1), the switching
frequency is 0.75MHz.

2. FIXFREQ (0x11, bit[6]) :

» If FIXFREQ is disabled (set to 0), the charge switching
frequency would be varied when VBUS is closed to
VBAT.

» 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 (0x12, 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 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 (0x11, 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[7:4]) 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 (0x12, 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.
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2. EOC_TIMER (0x17, 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 (0x1B, bit[6]) : After charge is done, the
RT5081 will start to sink a sink current of Igat_sink_cHe
375uA from the battery for about 256ms. If Vgar 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.

OTG Mode Operation

The RT5081 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 RT5081 can select switching frequency via
SEL_SWFREQ (0x11, bit[7]), whether the RT5081 already
operates in OTG mode or not.

There are two ways to enable OTG mode :

1. By way of software : through I1°C to set OPA_MODE
(0x11, bit[0]).

2. By way of hardware : through 1°C to set OTG_PIN_EN
(Ox11, bit[1)) and OPA_MODE (0x11, bit[0]). Users can
then use GPIO to change the CHG_OTG pin level to
enter or exit OTG mode.

The RT5081 also provides UUG_ON (0x1D, bit1) bit, which
can be applied to different applications.

1. IfOTG 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.

Shipping Mode

From a manufacturer to an end user, it may take long time
for products to travel. In view of this, the RT5081 provides
shipping mode to further minimize battery leakage. After
enabling SHIP_MODE (0x12, bit[7]), the RT5081 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 pinis pulled from Logic High to Logic Low
within 1 second.

4. Enable REG_RST to reset all registers to default values.

MeidaTek Pump Expre ss+ (MTK, PE+)

The RT5081 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_DNto the desired value. After enabling either
one of them, the RT5081 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.

JEITA Prote ction

To enhance battery thermal protection, JEITA protection
is implemented in the RT5081. 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 RT5081 will
lower the charge voltage (Vorec_cHg) by 200mV. If the
battery is in cool section, the charger will reduce charge
current by half of constant current mode current Icye. The
RT5081 will stop charging the battery if the battery
temperature is lower than T1 or higher than T4.

Charge Current

IcHe

IcHa/2 |
Cold | Cool Normal {Warm| Hot
» TEMP.

T1 T2 T3 T4

Charge Voltage

VOREG_CHG

VoRreG_cHg-0.2V

Cold | Cool Normal {Warm| Hot
» TEMP.
T1 T2 T3 T4

«+—V1s High——

V1s Low—>»
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The respective percentages of the voltages at T1 to T4 are shown in the following table.

No. |Parameter Symbol Condition Vs Units
VcHe_ vpDP
1 |T1(0T) Threshold V1 Q//gﬁeriig%’fs percentage to 73.5 %
2 T1 Hysteresis V11 Hys | Hysteresis, Vs falling 2 %
3 |[T2 (10C) Threshold V12 Q,’gﬁéiii/g%’fs percentage to 68.5 %
4 T2 Hysteresis VT2 Hys | Hysteresis, Vs falling 2 %
5 | T3 (45C) Threshold V13 t//gﬁ GS\f/aD'gzg as percentage fo 45 %
6 T3 Hysteresis V13 Hys | Hysteresis, Vs rising 2 %
7 | T4 (60T) Threshold VT4 L’Zﬁ;ai'/iggé as percentage to 345 %
8 T4 Hysteresis V14 HYs | Hysteresis, Vs rising 2 %

Thermal condition of a battery can be monitored by the CHG_STAT Pin

TS pin. There are four sections of the JEITA protection to

be implemented. Based on Ryotand Rcowp, Rt1 and Rtz

can be calculated with equation (1) and equation (2).
Herein, Ruort is the NTC resistance at the battery over-

There are two ways to check the RT5081's status :

1. By way of hardware: The RT5081's CHG_STAT pin is

temperature threshold, and Rcovp is the NTC resistance
at the battery under-temperature threshold

an open-drain output to indicate charge statuses, which
are summarized in Table 1, for charge mode only.

Table 1. Charge Status

Rt1=Vere_ voop X [ (1/ V11— 1/ V1a)/(1/ Reowp— 1/ Ruot)] Charger Status CHG_STAT Pin Output
1) Charge is in progress Low
Rt2 = Rt X [ 1/ (Vche voor/ V11— RT1/ Rcowp — 1)] Charge is done High
) Charge is disabled High
CHG_VDDP Any fault occurs Blink at 1Hz
RTL 2. By way of software : The RT5081 status is indicated in
V1s the register 0x4A as below.
RT2 RTH

» CHG_STAT : Charger status

» BOOST_STAT : OTG boost mode status

» ADC_STAT : ADC status. Check whether ADC is active

or idle
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Interrupt

The RT5081 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.

There is no new event »
0xCO triggers
One evengluring system reading

The IRQB pin is used to indicate whether the RT5081 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 0xCO0 through 0xC8 sequentially.

There is a new event
during system reading

One event
IRQB pin s triggered s triiy

U RN
oxcoloxca] ... Joxc7]oxcs

NN
0xCQ0xC1| ..... JoxC7|oxcs

System read

One event INT_REZ
is triggered trigger INT

2ms >
0xCOOXC1 ] ...... |oxC7|0xC8

CHG_DSEL Pin

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.

CHG_VBATOVPB Pin

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.

Direct-Charge Mode Operation

Transition from fast-charge mode to direct-charge mode :

(1) BYPASS_MODE = 1 (0x12, bit[5]), the switching
charger is disabled and the BATFET is turned on to
sustain the system load to prevent the system from
being shut down.

(2) VG_EN =1 (0x2A, bit[0]), the internal charge pump is
enabled to turn on an external N-MOSFET, which
enables direct-charge (CHG_VMID to VBAT path).

Transition from direct-charge mode to fast-charge mode :
(1) VG_EN =0 (0x2A, bit[0]), the internal charge pump is

disable and the BATFET is turned on for continuous
system operation.

(2) BYPASS_MODE = 0 (0x12, hit[5]), charge mode of
the switching charger is enabled.
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Comprehensive protections for direct-charge mode :

(1) UC : (Ox2D, bit[7]) is for low charge current (around
600mA) protection against a fault condition that input
source has already being removed.

(2) OVP of Battery : (0x2D, hit[6:4]) is for VBAT-OVP-
related setting, which controls whether this function
is enabled or not, and a user-programmable VBATOV
range, from 104% to 119%.

(3) OVP of VBUS : 0x2F byte is for VBUS-OVP-related
setting, which controls whether this function is enabled
or not, and a user-programmable VBUSQV range, from
3.9V to 7V.

(4) OC : (0x2D, bit[3:0]) is for direct-charge-current-related
setting, which controls whether this function is enabled
or not, and a user-programmable direct-charge over-
current range, from 4Ato 6.5A.

(5) WDT : (Ox2E, (bit[7:4]) is for watch dog function setting
to prevent the system from being shut down.

(6) Protection deglitch time : (0x2E, bit[3:0]) is for deglitch
time setting for the above protections.

Analog IR Drop Compensation

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 RT5081 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
(0Ox2C, bit[2:0]). The formula is as below :

VACTUAL =V + min. (|CHG (Actual) X BAT_COM, VCLAMP)

ILIM Pin

For hardware protection, the RT5081 supports input current
limit setting on the ILIM pin by way of a resistor from ILIM
pin to ground.

linmax = Kium / Rium

For example, if the input current limit is to be set as 2A
with a typical input current limit factor Kium as 355AQ, a
resistor of 180Q 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 INLMTSEL (0x12, bit[3:2])
and ILIM.

ADC Conversion Operation Flow

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 (0x21, hit[0)). After about 200ms
of ADC conversion time for a conversion to be completed,
ADC_DONEI (0xC5, bit[0]) will be enabled and ADC_STAT
(Ox4A, bit[0]) will be disabled. The host can be informed
that ADC conversion is completed by reading the register
bits.
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4>€DC Conversion Starts>

A 4

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

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

A 4

Check ADC conversion complete
ADC_DONEI (0xC5, bit0) = 1

or

ADC_STAT (0x4A, hit0) = 0

Read ADC code

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

Calculate measurement

A 4

4€imsh ADC ConversiorD

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_DIV5 [(ADC_CODEH x 256) + ADC_CODEL] * 25mV 1V to 22V
VBUS_DIV2 [(ADC_CODEH x 256) + ADC_CODEL] * 10mV 1V to 9.7V

VBAT [(ADC_CODEH x 256) + ADC_CODEL] * 5mV 0V to 4.9V
VSYS [(ADC_CODEH x 256) + ADC_CODEL] * 5mV 0V to 4.9V
CHG_VDDP [(ADC_CODEH x 256) + ADC_CODEL] * 5mV 0V to 4.9V
TS_BAT [(ADC_CODEH x 256) + ADC_CODEL] * 0.25% 0% to 100%
IBUS [(ADC_CODEH x 256) + ADC_CODEL] * 50mA * 0A 10 0.4A
IAICR[5:0] setting < 400mA 0.67 '
IBUS «
IAICR[5:0] setting > 400mA [(ADC_CODEH x 256) + ADC_CODEL] * 50mA 0A to 5A
IBAT [(ADC_CODEH x 256) + ADC_CODEL] * 50mA *
ICHG[5:0] setting 500mA to - - OA to 0.85A
0.536
850mA
IBAT [(ADC_CODEH x 256) + ADC_CODEL] * 50mA OA to 5A
ICHG[5:0] setting = 900mA - -
TEMP_JC [(ADC_CODEH x 256) + ADC_CODEL] * 2°C - 40°C —-40°C to 120°C
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USB_PD

The PD function of the RT5081 complies with USB Type-
C Port Controller Interface spec 1.0. Some “Not support”
functions are listed in the register table.

Type-C Detection

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 Vys reaches a valid threshold or not. The RT5081
can measure Vpys up to 20V, which allows the software
to confirm the PD claim.

Detection through Autonomous DRP Toggle s

The USB_PD has the capability to do autonomous DRP
toggles. In DRP toggles, the RT5081 implements DRP
toggle between SRC (source) and SNK (sink). It can also
present as a SRC or SNK only and monitor PD_CC1,
PD_CC2, and PD_VBUS status.

PD Protocol Communication

Type-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 :

» Negotiating and controlling power levels
» Alternate mode interfaces, such as Display Port

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

» 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
I2C. 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 2. USB PD Abbrevi ation s

Term Description

BMC Biphase Mark Coding
TCPC Type-C Port Controller
TCPCI Type-C Port Controller Interface
TCPM Type-C Port Manager

Type-C Port Manager

‘ Policy Engine ‘

‘ Protocol Layer ‘

TCPC Interface

)

‘ Tx/Rx Buffer ‘

‘ GoodCRC/Retry ‘

‘ Physical Layer ‘

‘ Type-C CC Logic ‘

Type-C Port Controller

Figure 2. 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.

» The Controller Interface uses the I1°C protocol :
» The TCPM is the only master on this I°C bus.
» The TCPC is a slave device on this I°C bus.

» The TCPC supports Fast-Mode bus speed.

» 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.

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

» The TCPC supports auto-increment of the 1°C internal
register address for the last byte transferred during a
read, independent of an ACK/NACK from the master.

Display Bi as

Output V oltage

The RT5081 provides a single high-efficiency boost
converter to serve for positive and negative voltage for LCD
display bias. 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
250mV in the IOUT is 80mA condition, as the Table 3
shown. Use the formula, the output voltage DB_BSTVOUT,
DB_POSVOUT and DB_NEGVOUT could be select. The
Display Bias operation can be controlled by pins or register
bits with Table 4.

DB_BSTVOUT = MAX [(DB_POSVOUT + VPOS drop),
(JDB_NEGVOUT| + VNEG drop)]

Table 3. Display Bi as Operation Setting

Channel Range Step Register Suggest Value
DB_BSTVOUT 4V to 6.2V 50mV/LSB 0xB2[5:0] 5.75V
DB_POSVOUT 4V to 6V 50mV/LSB 0xB3[5:0] 5.5V
DB_NEGVOUT -4V to -6V 50mV/LSB 0xB4[5:0] -5.5V

IOUT (mA) VPOS drop (mV) VNEG drop (mV)
50 100 200
60 100 200
70 100 250
80 150 250
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Table 4. Display Bi as Operation Control Setting

Dg;ggt[a?” DB_ENP Pin | DB_ENN Pin DBa)‘(’gi’[sfs—]e” DBB‘)’(’;el‘-][’S—]e” Status
0 X X 0 0 Standby
0 X X 1 0 DB_POSVOUT enable
0 X X 0 1 DB_NEGVOUT enable
0 X X 1 1 DB_POSVOUT & DB_NEGVOUT
enable
1 0 0 X X Standby
1 1 0 X X DB_POSVOUT enable
1 0 1 X X DB_NEGVOUT enable
1 1 1 X X DB_POSVOUT & DB_NEGVOUT
enable
Dg;ggt[aie” DB—Oiiggl[g]—pi” DB_ENP Pin | DB_ENN Pin Status
1 0 0 0 Standby
1 0 1 0 DB_POSVOUT enable
1 0 0 1 DB_NEGVOUT enable
1 0 1 1 DB_POSVOUT & DB_NEGVOUT enable
1 1 0 X Standby
1 1 1 X DB_POSVOUT & DB_NEGVOUT enable

Copyright ©2018 Richtek Technology Corporation. All rights reserved. RICHTEK is a registered trademark of Richtek Technology Corporation.

DS5081-00 January 2018 www.richtek.com
49




RT5081 RICHTEK

DB_POSVOUT & DB_NEGVOUT Delay Time

The RT5081 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. Table 5 and Figure 3 show the delay time and the sequence for

Display Bias during power on and off.

Table 5. Display Bi as Delay Time Control Setting

0xB2[7:6] | Delay Time Power On Power Off

DB_POSVOUT start to ramp up when | DB_NEGVOUT start to discharge when

00 No constraint DB ENP=Hordb vpos en=1 DB ENN=Lordb vheg en=0
DB_NEGVOUT start to ramp down DB_POSVOUT start to discharge when
when DB_ENN =Hordb vheg en=1|DB_ENP =L ordb_vpos en=0
DB_POSVOUT start to ramp up when | DB_NEGVOUT start to discharge when
DB ENP=Hordb vpos en=1 DB ENN=Lordb vheg en=0

01 oms DB_NEGVOUT start to ramp down DB_POSVOUT start to discharge after
after DB_POSVOUT ramp up to target | DB NEGVOUT discharge to GND and delay
and delay Oms even the DB_ENN =H |Oms even the DB_ENP =L or db_vpos_en =
ordb_vneg en=1 0
DB_POSVOUT start to ramp up when | DB_NEGVOUT start to discharge to GND
DB _ENP =H ordb_vpos en=1 when DB_ENN =L or db_vneg en=0

10 1ms DB_NEGVOUT start to ramp down DB_POSVOUT start to discharge after
after DB_POSVOUT ramp up to target | DB_NEGVOUT discharge to GND and delay
and delay 1ms eventhe DB_ENN =H |1ms eventhe DB_ENP =L ordb_vpos_en =
ordb_vneg en=1 0
DB_POSVOUT start to ramp up when | DB_NEGVOUT start to discharge when
DB_ENP =Hordb _vpos en=1 DB ENN=Lordb vheg en=0

11 ams DB_NEGVOUT start to ramp down DB_POSVOUT start to discharge after
after DB_POSVOUT ramp up to target | DB_NEGVOUT discharge to GND and delay
and delay 4ms eventhe DB_ENN =H |4ms even the DB_ENP =L or db_vpos_en =
ordb_vneg en=1 0

¢ Display Bias delay no constraint

vsys g/

DB ENP

:

DB_BSTVOUT db_vpos_slew
0 i

VSYS

DB_POSVOUT 0

DB_ENN

bivneg_glew

DB_NEGVOUT -2

0
L o
0

VSYS g /

DB_ENP

:

DB_BST

VOUT_0 db

DB_POS
VOUT 0

i VPOg

S

ew

VSYS

-

DB_ENN

Z_VFIE

_$lew

DB_NEG_0
vouT

0
I
0
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o Display Bias delay between POSVOUT and NEGVOUT

vsys g / VSYS
DB ENP o DB_ENP 0

VSYS VSYS

P e

DB_BST

DB_BSTVOUT
! db | db}vpos; sléw
0  ivpos isld VOUT _0 P
DB_POS
DB_POSVOUT v
0 tib_defay db_delay {ep 0 VOUT 0 i/ iesidb_dela db_delay jes] 0
DB_ENN DB_ENN
| 0 | 0 0
0 db_vnédg_slew Hb_vneg islew
0 > 0 DB_NEG 0 0
DB_NEGVOUT VOUT

Figure 3. Display Bias Delay Time Control Sequence

Periodic Mode

The RT5081 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.

Table 6. Periodic Mode Control Setting

db_periodic_mode |db_freq_pm .
0xBO[7] 0XBO[6] ton (ms) |tperiod (ms)
0 0 X X
1 0 2 50
1 1 1.6 30
VSYS 0/
Periodic mode g
DB_ENP | tperiod e tperiod )
DB_BSTVOUT / on on
1 b
/ T —y —
DB_POSVOUT

DB_ENN o

DB_NEGVOUT

j
|
|
|

Figure 4. Periodic Mode Control
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Output Discharge and Connection to Ground

The RT5081 integrates internal switch resistors to
discharge the output voltage when the channel power is
off. Setting register 0xB1[4] = 1 and OxB1[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
0xB1[2] = 1.

FLED Flow Chart

The RT5081 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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FLED OFF

TORCH Enable?
(GPIO: FL_TORCH=1or
FL_TORCH_reg=1)

Turn ON FL_VINTORCH

Turn ON FLED Current
Source

TORCH Disable?

STROBE Enable?

Tum OFF FLED Current
Source

es

Turn OFF
FL_VINTORCH

STROBE Enable?
(GPIO: FL_STROBE=0~1o0r
FL_STROBE_reg=0 1)

Turn ON FL_VMID

Turn ON FLED_OTG

CHG SSEND =1

Turn ON FLED Current
Source

STROBE Timeout?

Tumn OFF FLED_OTG

Tum OFF FLED Current
Source

Tum OFF
FL_VMID
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Strobe Mode Operation

The RT5081 provides 117 different current levels from 25mAto 750mA in steps of 6.25mA or 50mAto 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 LED?2. If the strobe target current is lower than timeout current
level, it will keep lighting even the timeout is finished.

¢ FLCS1_ENand FLCS2_EN (FL_STROBE)

FL_STROBE

FLCS1_EN
(REGOX7E[1])

FLCS2_EN
(REGOX7E[0])

<—
FLED_STRI%_T?

FL_LEDCS1
(Current)

] 1
<—
FLED_#TRB f’ro l

7 I
I
_—

|
FL_LEDCéZ off when FLCSZ_EI\, low

f

j— |
FLED_STRB_TO
| | |

FL_LEDCS2
(Current)

Note. If FLCS1_EN/FLCS2_EN = 0", FLED will not be turned on even FL_STROBE enable.

o FLCS1 ENand FLCS2_EN (FL_STROBE._reg) FL_STROBE _reg reset to “0" when
FLED_STRB_TO finish
| | | ) | | | | |
FL_STROBE.reg : : : < : : <.
[ | | 3 | [ Y
FLCS1_EN i i i i . ; i : i —
(REGOX7E[1]) I I I | | \ | I [ | |
—1 | | | [ \ | [ [ | |
FLCS2_EN ' : | ' , ' : I |
(REGOX7E[0]) : | : : I : | =< Ly
I N )
| | | ,' ! N 1 4
FL_LEDCS1 | | | [ [ \ ’
l— —> ! l—
(Current) : FLED_STR%B_TO : / : FLED_ISTRB r’TO Il
/
FL_LEDCS?2 I I 7 I e I
(Current) | ' ﬁ_FLEIID STRB TO_n : n !
! - - 1 —

FL_LEDCS?2 off when FLCS2_EN low

Note. If FLCS1_EN/FLCS2_EN = "“0", FLED will not be turned on even FL_STROBE register is set “1".
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Torch Mode Operation

The RT5081 provides 31 different current levels from 25mA to 400mA in steps of 12.5mA. FLED1 and FLED2 torch
currents can be programmed by reg0x75[4:0] and reg0x79[4:0] for torch brightness. Once torch mode is enabled, the
current sources will ramp up to the programmed torch current.

The Torch power supply by Vsys and control the output current by current source regulator. The forward voltage and
current source regulation voltage are the key parameter for the Torch current.

The Vsys can be calculate as following :
Vsys = VE+ VRect FL+ DCR * liorch

As the liorch = 200mA application, the flash LED Vg of the liorch = 200mA is near 2.85V. The current source regulation
voltage is < 300mV. If the PCB layout DCR from Vintorch pin to anode of the LED is 200mQ, the minimum voltage of Vsys
for the liorch = 200mA is 3.19V.

« FLCS1_ENand FLCS2_EN(FL_TORCH)

FL_TORCH

FLCS1_EN
(REGOX7E[1])

FLCS2_EN
(REGOX7E[0])

FL_LEDCS1

(Current) ; ‘
FL_LEDCS?2 I |
(Current) I J

Note. If FLCS1_EN/FLCS2_EN = “0", FLED will not be turned on even FL_TORCH enable.

e FLCS1_ENand FLCS2_EN(FL_TORCH_reg)

FL_TORCH_reg

FLCS1_EN :
(REGOX7E[1]) :
FLCS2_EN |

[
[
[

(REGOXTE[0])
FL_LEDCS1

(Current) ' |
FL_LEDCS2 | |
(Current) : |

R A

Note. If FLCS1_EN/FLCS2_EN = “0", FLED will not be turned on even FL_TORCH register is set “1”.
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FL_TXMASK Function

The strobe current setting can be changed to torch current level setting by reg0x75[4:0] and reg0x79[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.

|
|
I
FL_STROBE I
FL_TXMASK : : :
} t Current Level i
I I I (FLED_ISTRB) I I
_____ +—— L _———
: Current Level
FL_LEDCS# (FLED_ITOR)
_____ 4 ——— ]
(Current) I I I
| | | L

Note. TXActiveLevel = 1, TXSEL<1:0># <00>

FLED Short Protection

The device features a built-in protection against flash LED failures result from short-circuit. When the FL_LEDCS1 or
FL_LEDCS?2 voltage is lower than 1V, the current source will be clamped to 320uA to prevent the over load issue.

Input Capacitor Sele ction

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.

Supply Limit
When the adapter supply power is higher than Vove_strs_FL (typ. 5.6V), the flash LED will not work to protect the internal
circuit.

Low Battery V oltage Prote ction (LBP)

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).

Operation with Charger
» Charger adapter(CHG_VIN < Vovp stre_rL (typ. 5.6V)) plug in/out

If a charger power input Vche vin < Vove_stre_FL (typ. 5.6V) is plugged in/out, the flash LED current sources will
operate the same as described before, as shown in Figure 5 and 6 for torch mode and strobe mode, respectively.

Copyright ©2018 Richtek Technology Corporation. All rights reserved. RICHTEK is a registered trademark of Richtek Technology Corporation.
www.richtek.com DS5081-00 January 2018
56




RICHTEK RT5081

FL_TORCH
or FL_TORCH_reg

TA Plug
(CHG_VIN < 5.6V)

FL_LEDCS
(Current)

Figure 5. Torch Case (CHG_VIN<5.6V)

FL_STROBE
or FL_STROBE_reg

TA Plug
(CHG_VIN < 5.6V)

- e

<+ >
Timeout

FL_LEDCS
(Current)

Figure 6. Strobe Case (CHG_VIN<5.6V)

» Charger adapter(CHG_VIN = 5.6V) plug in/out

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.

FL_TORCH
or FL_TORCH_reg

TA Plug
(CHG_VIN=5.6V)

FL_LEDCS
(Current)

Figure 7. Torch Case (CHG_VIN=5 .6V)

FL_STROBE
or FL_STROBE_reg

TA Plug
(CHG_VIN>5.6V)

FL_LEDCS
(Current)

Figure 8. Strobe Case (CHG_VIN = 5.6V)
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» FLED operation with Charger in OTG mode

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

FL_TORCH
or FL_TORCH_reg

CHG_OTG

FL_LEDCS
(Current)

VOBST
CHG_VMID

Figure 9. Torch Case with OTG

FL_STROBE
or FL_STROBE_reg

CHG_OTG

.

FL_LEDCS
(Current)

VOBST
CHG_VMID V_FL

Figure 10. Strobe Case with OTG

<
-
Timeout
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RGB LED Driver

The RT5081 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 1°C interface.

O VSYS

CANCANCN

B -

RGB_ISINK1
RGB_ISINK2
] KT RGB_ISINK3
Mode Setting > N
Register/PWM/Breath > ﬁ7| RGB ISINK4
NN
|
|
JIOVIQIOVEE
|
|
Figure 11. RGB LED Driver Application Circuit
PWM Mode

The RT5081 features a built-in PWM mode control by setting ISINKx_DIM_MODE to 00. The RGB_ISINK1 to RGB_ISINK3
of the RT5081 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

RGBX_ISNK |

|
RGB Current

» Time

\4

<
<

Frequency

Duty
32 steps

Figure 12. RGB PWM Mode Operating Principle
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Breath Mode

In the breath mode, the 3 channels of the RT5081 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 —| -
IRGB Current
A » Time
PP g
Tr1 Tr2 Ton Tn Tr2 Torr

Figure 13. RGB Breath Mode Operating Principle

Register Mode

The RT5081 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 ISINKXx_SFSTR_EN s enable, ISINKx_SFSTRx_TC can select soft start time for
the each step. The four channels of the RT5081 can provide up to 24mA per string. There are 7 step LED current control
by setting register ISINKx_CUR_SEL each channel.

A

RGBx_ISNK - .

IrGB
Current

A » Time
«—

Soft-start time
32 steps

Figure 14. RGB Register Mode Operating Principle
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Backlight LED

The RT5081 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 (0xA0Q[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
8000ms. The RT5081 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 OxAQ[5:2].

Table 7. BLED Operation Control T able

onLA‘oE[g OEAL\ﬁE[S'\f;] BOI;JAPZ\[A;;\A BL_PWM Pin Status
0 X X X Standby
1 0000 X X LED Bias enable
1 1111 0 X ILeDx = BLED Brightness
1 1111 1 0 LED Bias enable
1 0000 1 Duty LED Bias enable
1 1111 1 Duty ILeDx = (BLED Brightness*PWM Duty)
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LED Brightness Current and PWM

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 11bit code can
be approximated by the equation: I.gp = 0.0146mA X
Brightness Code x PWM Duty

Base on exponential mapping, the current for the 11bit
code can be approximated by the equation :

ILep = 0.06mA x (1.003040572203298rightness Code x PWM
Duty)

PWM Brightness Dimming

Besides the programmable built-in 1°C backlight LED
current level control, the RT5081 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.

PWM Resolution and Input Frequency Range

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 = 11bits, and the PWM sample period (1/
fsampLe) must be smaller than the minimum PWM input
pulse width. Figure 15 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
@10 | \
S99t \
c
S 8 .
>
s
(%] 6 -
& - |IMHz 4MHz 24MHz \
5
£ \
IS
= 3¢
©
= 2
1 L
0
0.01 01 1 10 100

Input PWM Frequency (kHz)

Figure 15. PWM sample rate, maximum resolution vs.
Input PWM Frequency

BLED Torch Mode

The RT5081 features a built-in BLED torch mode control
with the register 0xA7[7:6] = 1X. In BLED torch mode,
the RT5081 provides 256 different current levels from
typically OmA to 30mA. The torch current level for
brightness is adjusted via the register 0XxA9. 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.

Set the Backlight Flash timeout Enable Enable Enable
and ramp time, self-Flash Backlioht Backlight Backlight
Torch/Strobe current g Torch Strobe
AP give the I°C
command to RT5081
I I |
| | | |
| | | |
| | | |
bled_strobe_current [T == ===~ T T T T TTT T T T T T T~ N
| | e
Backlight Output ] | bled_strohe_

current bled_torch_current

bled_dim

——————— | ]' timeou

A 4

Figure 16. Backlight Torch and Strobe Mode Casel
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Set the Backlight Flash timeout Enable Enable Disable Enable
and ramp time, self-Flash Backignt | Backlight Backlight Backlight
Torch/Strobe current g Torch Torch Strobe
AP give the I’C
command to RT5081
I I I I I
| | [ |
| | [ |
| | [ |
bled_strobe current [T~ T T T T T~ | === = N
| | | e
Backlight Output | | | bled_strobg_t
current bled_torch_current ——————— L

bled_dim

_____ —l imeout

W

Figure 17. Backlight Torch and Strobe Mode Case2

BLED Strobe Mode

The RT5081 features a built-in BLED strobe mode control
with register 0xA7[7:6] = 01. In BLED strobe mode, the
RT5081 provides 256 different current levels from typically
OmA to 30mA. 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 OxAA [7:0].
When the backlight strobe function timeout is enable, it
can set 7 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 00
and return to backlight normal operation. The strobe
current, strobe ramp up and ramp down can be set by the
following table.

Over Voltage Prote ction (Open-Circuit LED, or
Open-Circuit)

Any

The RT5081 provides an internal open-circuit LED, or any
open-circuit protection to limit its output voltage. The OVP
function prevents the RT5081 from being damaged when
an open-circuit or open circuit condition occurs. Once the
open circuit condition is removed, and the RT5081 will
return to normal operation.

LDO

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 dxriver 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.

Asmall 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.

Ifthe LDO is unused, LDO_VIN should connectto VSYS,
and the REGO0x81[7] should set 0.
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I2C Interface

The following table shows the RT5081 unique address as a PMU or PD slave to AP, respectively.

PMU Slave Address

MSB LSB R/W Bit | R/IW

011010 0 1/0 69/68

PD Slave Address
MSB LSB R/W Bit | R/IW

100111 0 1/0 9b/oC

The I?C interface bus must be connected to a resistor 2.2kQ to power node and independent connection to processor,
individually. The 1°C 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 RT5081

Slave Address Register Address Slave Address M*SB Data 1 L%B
ISI|||||||0|A|||||||||A|Sr||||||||1|AI||||||||A}—‘
R/V_V—f Assume Address = m Data for Address = m
MSB Data 2 L%B M?B Data N LSB
LI [T T [afrr LI LT [AlP]
Data for Address=m + 1 Data for Address=m+ N -1

Write N bytes to the RT5081
Slave Address Register Address MSB Data 1 LSB MSB Data 2 LSB

ISI|||||||0|A|||||||||A|||||||||A|||||||||A}—‘

RN Assume Address = m Data for Address = m Data for Address=m + 1

MSB Data N LSB
v v
L CIITITI] A

Data for Address=m + N -1

D Driven by Master, l:l Driven by Slave, IEI Stop, Start, Repeat Start
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PMIC Part Register Detailed Description :

Address | Reg Name Bit Bit Name Default Type Description

Vendor Identification :
Richtek : 1000b

DEV_INFO/ Chip Revision :
0x00 (Devpe 0001 : 1st Version
Information) | 3:0 CHIP_REV 0110 R |0010: 2nd Version

74 VENDOR_ID 1000 R

1111 : 15th Version

I2C Safe Timer enable for
SDA/SCL low active.

0 : Disable safe timer.

1 : Enable safe timer.

7 | 12CSTMR_RST_EN 0 RW

1°C Safe Timer deglitch time.
00 : 0.5Sec

6:5 | 2CSTMR_RST_TMR 00 RW |01:0.75Sec

10: 1Sec

11: 2Sec

GPIO : MRSTB reset function
enable control

4 MREN 0 RW |0 : Disable

1: Enable (MRSTB pull low will
0x01 Core Ctrl 1 start MRSTB Timer counting )

MRSTB debounce time selection
000 : 0.75ms

001: 1ms

010: 1.25ms

31 MRSTB_TMR 011 RW |011:1.5ms

100 : 1.75ms

101 : 2ms

110: 2.25ms

111 :2.5ms

I°CSTMR_RST and MRSTB reset
selection

0 : Reset Hardware

1 : Reset Register only

0 MRSTB_RST_SEL 0 RW
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Address

Reg Name

Bit

Bit Name

Default

Type

Description

0x02

Core Ctrl 2

ALL_RST

RwW

All registers and logic reset bit.
0 : Don't reset all registers and logic.
1 : Reset all registers and logic.

CHG_RST

RwW

CHG registers and logic reset hit.

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

1 : Reset CHG relative registers and
logic.

FLED_RST

RwW

FLED registers and logic reset bit.

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

1: Reset FLED relative registers and
logic.

LDO_RST

RwW

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.

REG_RST

RW

REG_PMU registers reset bits
(Except to PD and start up by
REGOx03 & REGOx04 :
RST_PAS_CODE)

0 : 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

RwW

RST_PAS_CODEL1[7:0] /Passcode 1
for RST (except to PD) :

Set REG0x03 = 8'hA9 then set
REGOx04 = 8'h96 , can start up
REGOx02 : *** RST.

To erase
RST_PAS_CODE,REG0x02 won't
work.
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Address

Reg Name

Bit

Bit Name

Default

Type

Description

0x04

RST_PAS_
CODE2

7:0

RST_PAS_CODE2

00000000

RwW

RST_PAS_CODEZ2[7:0] /Passcode 2

for RST (except to PD) :

Set REG0x03 = 8'hA9 then set
REGOx04 = 8'h96 , can start up
REGOx02 : *** RST.

To erase
RST_PAS_CODE,REGO0x02 won't
work.

0x0B

IRQ_IND
(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

0x0C

IRQ_MASK
(IRQ Source
Indicator
Mask)

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

RwW

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

Reserved

RwW

Keep default value
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Address Reg Name Bit Bit Name Default | Type Description

Interrupt Watchdog timer.
00: Disabled
7:6 INT_WDT 00 RW |01 :250ms
10 : 500ms
11:1000ms
IRQ_SET Interrupt forbidden pulse width
(IRQ Setting) timing.
00 : 1ms
5.4 INT_DEG 01 RwW 01 2ms
10: 5ms
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

0111 : 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

0x0D

OxOE SHDN_CTRL1 |7:4| VDDAUV_SHDN_SEL 0000 RwW
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RICHTEK RT5081

Address Reg Name 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

0111 : 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

OxOE SHDN_CTRL1 |3:0| VDDAOVP_SHDN_SEL | 1111 RW
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RT5081 RICHTEK

Address Reg Name 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

74 OT_SHDN_SEL 1111 RW (0111 : Enable shutdown function
OxOF | SHDN_CTRL2 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
7:2 Reserved 000000 | RW |Keep default value

Force BASE to turn on or not
0 : BASE turn on according to

1 FON_ENBASE 0 RW .
- system application
0x10 OSC_CTRL 1: Force BASE to turn on
Force OSC to turn on or not
0 FON_OSC 0 RW 0 : OSC turn on according to

system application
1: Force OSC to turn on
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RICHTEK RT5081

Address Reg Name |Bit Bit Name Default | Type Description

The switching frequency selection
bit (Charger/OTG)

0 : The switching frequency is
1.5MHz.

1 : The switching frequency is
0.75MHz.

Charger switching frequency

0 : Charger switching frequency
will be varied if VeuS is close to

7 SEL_SWFREQ 0 RW

6 FIXFREQ 0 RW VeaT (default)
1 : Charger switching frequency is
fixed

5 Reserved 0 RW | Reserved
Charger STAT pin function

0x11 CHG_CTRL1 | 4 STAT_EN 1 RW |0 : Disable

1: Enable

3 Reserved 0 RW | Keep default value
Hz selection

2 HZ 0 RW |0 : No high impedance mode

1 : High impedance mode

Boost mode enable with OTG pin
0 : Enable Boost mode by

1 OTG_PIN_EN 0 RW | OPA_MODE

1 : Enable Boost by both
OPA_MODE hit and OTG pin

Boost mode enable
0 OPA_MODE 0 RW |0 : Charge mode
1 : Boost mode for OTG

Copyright ©2018 Richtek Technology Corporation. All rights reserved. RICHTEK is a registered trademark of Richtek Technology Corporation.

DS5081-00 January 2018 www.richtek.com
71




RT5081
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Address

Reg Name

Bit

Bit Name

Default

Type

Description

0x12

CHG_CTRL2

SHIP_MODE

RW

Shipping mode enable, force
BATFET OFF

0 : 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 hit is set

BYPASS_MODE

RW

Bypass mode enable, disable
Buck but force BATFET on

0 : Bypass mode disable

1: Bypass mode enable

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

CFO_EN

RW

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

CHG_EN

RW

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

0x13

CHG_CTRL3

7:2

IAICR

001000

RW

AICR setting

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

001000 : 500mA
001001 : 550mA

100110 : 2A
111010 : 3A

111111 : 3.25A

AICR_EN

RW

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

ILIM_EN

RW

ILIM function enable
0 : ILIM function disable
1 : ILIM function enable
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RT5081

Address

Reg Name

Bit

Bit Name

Default

Type

Description

0x14

CHG_CTRL4

71

VOREG

0011110

RW

Battery regulation voltage. The
delta-V of the battery regulation
voltage is 10mV.

0000000 : 3.9V

0000001 : 3.91V

0000010 : 3.92Vv

0000011 : 3.93Vv

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

0101100 : 4.34V
0101101 : 4.35V
0101110: 4.36V

1010001 : 4.71V
1010001 to 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
011011 : 5.1V

111000 : 5.825V
111000 to 111111 : 5.825V

1:0

THREG

11

RW

Charger thermal regulation
threshold

00 : 60°C

01:80°C

10: 100°C

11:120°C
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RT5081

RICHTEK

Address

Reg Name

Bit

Bit Name

Default

Type

Description

0x16

CHG_CTRLG6

71

VMIVR

0000101

RW

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
0011111: 7V

0110010: 8.9V
0110011 : 9V

1010000 : 11.9Vv
1010001 : 12V

1011111 : 13.4V
1100000 to 1111111: 13.4V

MIVR_EN

RW

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

RT5081

Address

Reg Name

Bit

Bit Name

Default

Type

Description

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

110010to0 111111 : 5A

Note : When ICHG is set above
2.5A, recommend the OCP to set
higher level. (REG0x1D[2] = 1'b1)

1:0

EOC_TIMER

00

RW

EOC back-charging time
00 : Omins

01 : 30mins

10 : 45mins

11 : 60mins

Copyright ©2018 Richtek Technology Corporation. All rights reserved. RICHTEK is a registered trademark of Richtek Technology Corporation.

DS5081-00 January 2018

www.richtek.com
75
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Address

Reg Name

Bit

Bit Name

Default

Type

Description

0x18

CHG_CTRLS

74

VPREC

1010

RwW

Pre-charge voltage threshold
( Rising)

0000
0001
0010
0011
0100
0101
0110
0111
1000
1001
1010
1011
1100
1101
1110
1111

12V

1 2.1V
1 2.2V
1 2.3V
1 2.4V
: 2.5V
. 2.6V
1 2.7V
. 2.8V
1 2.9V
1 3.0V
1 3.1V
1 3.2V
1 3.3V
: 3.4V
: 3.5V

3:.0

IPREC

0001

RW

Pre-charge current level
0000 :
0001 :
0010:
0011 :
0100 :
0101 :
0110:
0111:
1000 :
1001 :
1010:
1011 :
1100 :
1101:
1110:
1111:

100mA
150mA
200mA
250mA
300mA
350mA
400mA
450mA
500mA
550mA
600mA
650mA
700mA
750mA
800mA
850mA
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Address

Reg Name

Bit

Bit Name

Default

Type

Description

0x19

CHG_CTRL9

74

IEOC

0011

RW

End-of-charge current (IEOC)

setting

0000 :
0001 :
0010:
0011 :
0100 :
0101 :
0110 :
0111 :
1000 :
1001 :
1010 :
1011 :
1100 :
1101 :
1110:
1111 :

100mA
150mA
200mA
250mA
300mA
350mA
400mA
450mA
500mA
550mA
600mA
650mA
700mA
750mA
800mA
850mA

EOC_EN

RW

IEOC (charge current termination)
enable/disable

0 : Disable
1: Enable

2:0

CHG_TDEG_EOC

100

RW

EOC deglitch time
1 32us

000
001 :
010 :
011
100 :
101 :
110:
111 :

64us
128us

: 256us

2ms
ams
8ms
16ms
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RT5081 RICHTEK

Address Reg Name |Bit Bit Name Default | Type Description

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

7:4 LBP 0101 RW |0110: 2.9V

0111: 3.0V

1000: 3.1V

1001 : 3.2V

1010: 3.3V

1011 : 3.4V

1100 : 3.5V

Ox1A | CHG_CTRLIO0 1101: 3.6V

- 1110: 3.7V

1111: 3.8V

Low battery protection
enable/disable

0 : 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 : Reserve

3 LBP_EN 1 RwW

2:0 OTG_OC 000 RwW

Copyright ©2018 Richtek Technology Corporation. All rights reserved. RICHTEK is a registered trademark of Richtek Technology Corporation.

www.richtek.com DS5081-00 January 2018
78




RICHTEK

RT5081

Address

Reg Name

Bit

Bit Name

Default

Type

Description

0x1B

CHG_CTRL11

ADP_DIS

RW

Charger adapter detection disable
0 : Adapter detection is enable
1 : Adapter detection is disabled

BATD_EN

RW

Charger battery detection when charge
done

0 : Battery detection is disabled

1 : Battery detection is enabled

SYSUV_HW_SEL

RW

System UV protection selection bit

0 : Switching is not turned off when
System UVP

1 : Switching is turned off when System
UVP

4:2

SYSREG

011

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

RW

Charging re-charge voltage threshold
with VOREG

00 : 100mV

01 : 200mV

10 : 300mV

11 : 400mV

0x1C

CHG_CTRL12

75

WT_FC

000

RW

Fast charge Timer
000 : 4hrs

001 : 6hrs

010 : 8hrs

011 : 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
0 : Disable
1: Enable

TMR_PAUSE

RW

Timer control bit
0 : Timer is active
1: Timer is pause
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RT5081
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Address

Reg Name

Bit

Bit Name

Default

Type

Description

0x1D

CHG_CTRL13

CHG_WDT_EN

RW

Charger Watch dog timer
enable/disable

0 : Disable

1: Enable

CHG_WDT_TRST

RW

Waiting timer to set REGOx12[1] :
CFO_EN =0, REG0x12[0] : CHG_EN =
0, REGO0x11][1:0] = 00 : OTG Disable
and REGOx01[7] : ’°CSTMR_RST_EN
= 1 after watchdog is asserted

0: 200ms

1:500ms

54

CHG_WDT

01

RW

Watch dog timer, from WDTEN is
enabled to watchdog IRQ

00: 8s

01: 40s

10: 80s

11:160s

AJITA

RW

Charger ICHG current setting of JEITA
0 : ICHG value is kept
1: ICHG value becomes half

Higher_OCP

RW

Inductor peak current limit level of Buck
mode

0:OCP =6A

1:0CP=8A

UUG_ON

RW

UUG enable/disable control
0 : Force UUG turn off
1 : Allow UUG turn on

Reserved

RW

Reserved

Ox1E

CHG CTRL 14

AICL_MEAS

RW

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_
INTVL

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
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Address

Reg Name

Bit

Bit Name

Default

Type

Description

Ox1F

CHG CTRL 15

ICHG_MEAS

RW

ICHG measurement mechanism
0 : No operation
1 : Execute ICHG measurement

6:3

ICHG _RPT

0000

Report the ICHG 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

0x20

CHG CTRL 16

75

Reserved

000

RW

Reserved

JEITA_EN

RW

JEITA function enable/disable
0 : Disable
1: Enable

JEITA_COOL_ISET

RW

JEITA current setting in COOL region
0 : Set Charge Current to ICHG/2
1: Set Charge Voltage to ICHG

JEITA_WARM_ISET

RW

JEITA current setting in WARM region
0 : Set Charge Current to ICHG/2
1: Set Charge Voltage to ICHG

JEITA_COOL_VSET

RW

JEITA voltage setting in COOL region
0 : Set Charge Voltage to CV-0.2V
1: Set Charge Voltage to CV

JEITA_WARM_VSET

RW

JEITA voltage setting in WARM region
0 : Set Charge Voltage to CV-0.2V
1: Set Charge Voltage to CV

0x21

CHG ADC

7:4

ADC_IN_SEL

0000

RW

ADC channel selection
0000 : Reserved

0001 : VBUS/5

0010 : VBUS/2

0011 : VSYS

0100 : VBAT

0101 : Reserved
0110: TS_BAT

0111 : Reserved

1000 : IBUS

1001 : IBAT

1010 : Reserved

1011 : CHG_VDDP
1100 : TEMP_JC
1101 ~ 1111 : Reserved

31

Reserved

000

RW

Reserved

ADC_START

RW

ADC start control

0 : ADC conversion not active

1 : Start ADC conversion (auto clear
when conversion done)
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Address Reg Name |Bit Bit Name Default | Type Description

USB charger detection flow
enable/disable

0 : Disable USB charger detection
flow

1 : Enable USB charger detection
flow

0 : Disable DCD Timeout
1 : Enable DCD Timeout

Data contact detection timeout
00 : 300ms

5:4 DCD_TIMEOUT 01 RwW (01 :600ms

10 : 900ms

11:1200ms

3:0 Reserved 0000 RW | Reserved
7:2 Reserved 001000 | RW [Reserved

Enable dedicate charging port
0x24 DCP Control | 1 sEN_DCP 0 RW |0 : Disable
1: Enable

0 Reserved 1 RW | Reserved

7 USBCHGEN 1 RwW

0x22 Device Type | © DCD Timeout EN 1 RW

Reserved 0 R |Keep default value

000 : No VBUS

001 : VBUS flow is under going
010 : SDP (AICR = 500mA)
011: SDP NSTD (Unknown

6:4 USB Status 000 R |adapter, AICR = 500mA)

100: DCP (AICR = 3.25A)

101: CDP (AICR = 1.5A)

0x27 USB Status 1 110 : reserved
111 : reserved

0 : Charger port is not detected

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

2 DCDT 0 R 1 : DCD Timeout event of BC
detection occurs

1:0 Reserved 00 R |Keep default value
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Address

Reg Name

Bit

Bit Name

Default

Type

Description

Ox2A

CHG_PUMP

PPOFF_RST_DIS

RwW

System reset function disable bit
(allowing boost operation)

0 : Disable

1: Enable

SBCK_SWITCHING_EN

RwW

Only charge buck enable/disable
(allowing Boost operation)

0 : Disable

1: Enable

5:2

Reversed

1000

RwW

Reversed

VG_LVL_SEL

RwW

Charge pump pumping level selection
0:5V
1:10V

VG_EN

RwW

Charge pump enable/disable
0 : Disable
1: Enable

0x2B

CHG CTRL 17

EN_PUMPX

RwW

Enable MTK pump express pulse
0 : Disable
1: Allow MTK pump express pulse

PUMPX_2.0_1.0

RW

MTK pump express 2.0/1.0 enable
0 : PE1.0 Enable
1: PE2.0 Enable

PUMPX_UP_DN

RW

MTK pump express 1.0 voltage
up/down enable

0 : PE1.0 voltage down enable
1: PE1.0 voltage up enable

4:0

PUMPX_DEC

00000

RW

MTK pump express 2.0 voltage request
setting

00000 : 5.5V

00001 : 6V

00010 : 6.5V

00111 : 9V

01101: 12V

11101 : 20V

11110 : Adapter healthy self-testing

11111 : Disable cable drop
compensation
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Address Reg Name Bit Bit Name Default | Type Description

7:6 Reserved 01 RW |Reserved

Battery IR compensation resistor
setting

000 : OmQ

001 : 25mQ

010 : 50mQ

011: 75mQ

100 : 100mQ

101 : 125mQ

110 : 150mQ
0x2C CHG CTRL 18 111 :175mQ

Battery IR compensation
maximum voltage clamp
000 : OmV

001 : 32mV

010 : 64mV

011 : 96mV

100 : 128mV

101 : 160mV
110:192mV

111 : 224mV

LVHI UC protection enable
control

0 : Disable LVHI UC

1: Enable LVHI UC

LVHI BAT over-voltage protection
enable control

0 : Disable LVHI BAT OVP

1 : Enable LVHI BAT OVP

LVHI OVP threshold voltage
00 : 104%

5:4 sDIRCHG_OV_LVL 01 RW |01:108%

10 : 119%

11 : Disable

LVHI over-current protection
enable control

0 : Disable LVHI OCP

1: Enable LVHI OCP

LVHI UUG's Over-Current Level
setting :

000 : 4A

001: 4.5A

010: 5A

011:5.5A

100 : 6A

101: 6.5A

110: 6.5A

111: 6.5A

5:3 BAT_COMP 000 RwW

2:0 VCLAMP 000

7 SDIRCHG_UC_EN 0 RwW

6 SDIRCHG_OV_EN 1 RW

0x2D | CHG_DIRCHG1

3 sDIRCHG_OC_EN 1 RW

2:0 | sDIRCHG_OC_LVoregVL| 000 RW
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Address Reg Name

Bit

Bit Name

Default

Type

Description

Ox2E

DIRCHG_WDT_TRST

RW

LVHI Watchdog Reset deglitch

time
0 : 200ms
1:500ms

CHG_DIRCHG2

6:4

DIRCHG_WDT

011

RW

LVHI Watchdog Timer :
000 : Disable
001:0.125s

010: 0.25s

011:0.5s

100: 1s

101: 2s

110: 4s

111: 8s

3:2

SsDIRCHG_VDEG

00

RW

OV deglitch time :
00 : Ous

01: 2us

10 : 8us
11:16ps

1.0

SDIRCHG_IDEG

01

RW

OC deglitch time :
00 : Oms
01:1ms

10 : 5ms

11 :10ms

Ox2F

sDIRCHG_VBUSOV_EN

RW

LVHI VBUS over-voltage
protection enable control
0 : Disable
1: Enable

CHG_DIRCHG3

6:2

sDIRCHG_VBUSOV_LVL

01001

RW

LVHI VBUS OVP threshold
voltage selection

00000 : 3.9V

00001 : 4.0V

00101 : 4.4V

11110: 6.9V
11111 :7V

1.0

Reserved

00

RW

Keep default value
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Address

Reg Name

Bit

Bit Name

Default

Type

Description

Ox4A

CHG STAT

7:6

CHG_STAT

00

Charger status

00 : ready

01 : 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

DIRCHG_FAULT

Direct charging fault status
0 : Fault does not occurs in
direct charging mode

1 : Fault occurs in direct
charging mode

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

011 : Cool

101 : Cold

110 : Hot

3.0

Reserved

0000

Reserved

0x4C

ADC_DATA_H

7:0

ADC_CODEH

00000000

ADC code high byte

0x4D

ADC_DATA L

7:0

ADC_CODEL

00000000

ADC code low byte
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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
for direct charge

sFUN_OVPCTRL<1>

RW

0 : OVP function
enable

1 : OVP function
disable except
UV/OV flag

Reserved

RW

Keep default value

0x70

FLED_CFG
(FLED 1-2 Config)

TX_ActivelLevel

RwW

TX Active Level
selection :

0 : Low Level

1 : High Level

6:5

TXSEL

00

RwW

FLED TX function
enable control bits
00 : ALL FLEDs' TX
function disable
01: 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

RW

Keep default value

FLED_STRB_LES

RwW

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

0 : Level sensitive

1 : Rising edge
trigger

Reserved

RwW

Keep default value
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Address Reg Name Bit Bit Name Default Type Description

7 Reserved 0 RW Keep default value
FLED1 timeout
current level.

000 : 25mA

001 : 50mA

0x72 FLED1 CTRL 6:4 FLED1 TCL 000 RW 110 : 175mA

111 : 200mA

If utra_istrbl1 =1
000 = 12.5mA
111 = 100mA

3.0 Reserved 0000 RW Keep default value

7 Reserved 0 RW Keep default value

FLED strobe timeout
0000000 : 64ms
0000001 : 96ms

FLED_STRB_CTRL

0x73 FLED Strobe :
(Comro,) 6:0 | FLED_STRB_TO | 0100101 | Rw | 0100101:1248ms

1001001 : 2400ms

1001010 : 2432ms

1111111 : 2432ms

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

000,0000 : 25mA
FLED1 ULTRA 000,0001 : 31.25mA

7 LOW ISTRB\ 0 RwW
(utral_istrbl) 0111100 : 400mA
(default)

FLED1 STRB CTRL 1110100 : 750mA
0x74 (FLED1 Strobe
Control) 1111111 : 750mA
FLEDL1 strobe current
0000000 : 50mA
0000001 : 62.5mA

0111100 : 800mMA

6:0 FLED1_ ISTRB 0111100 RW (default)

1110100 : 1500mA

1111111 : 1500mA
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0x75

FLED1_TOR_CTRL
(FLED1 Torch Control)

75

Reserved

000

RwW

Keep default value

4:0

FLED1_ITOR

00001

RwW

FLED1 torch current
00000 : 25mA
00001 : 37.5mA

01111 : 212.5mA

11110 : 400mA
11111 : 400mA

0x76

FLED2_CTRL

Reserved

RwW

Keep default value

[6:4]

FLED2_TCL

000

RwW

FLED2 timeout
current level.
000 : 25mA
001 : 50mA

110 : 175mA
111 : 200mA

If utra_istrbl1 =1
000 = 12.5mA
111 = 100mA

[3:0]

Reserved

0000

RwW

Keep default value

0x78

FLED2_STRB_CTRL
(FLED2 Strobe Control)

FLED2 ULTRA
LOW ISTRB\
(utral_istrb2)

RwW

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

6:0

FLED2_ISTRB

0111100

RwW

FLED2 strobe current
0000000 : 50mA
0000001 : 62.5mA

0111100 : 800mMA
(default)

1110100 : 1500mA

1111111 : 1500mA
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0x79

FLED2_TOR_
CTRL
(FLED2 Torch
Control)

75

Reserved

000

RW

Keep default value

4:0

FLED2_ITOR

00001

RW

FLEDZ torch current
00000 : 25mA
00001 : 37.5mA
01111 :212.5mA

11110 : 400mA
11111 : 400mA

OX7A

FLED_VMIDT
RK_CTRL1
(VMID Fix
Mode Control)

7:6

Reserved

00

Reserved

5:0

FLED_VMID

110111

RW

MID Regulation Level (priority is
higher than charger setting when
EN_FLED =1)

000000 : 3.625V

000001 : 3.65V

000010 : 3.675V

110111 :5V

111110 :5.175V
111111 :5.2V

OX7E

FLED_EN
(TORCH /
STROBE)

74

Reserved

0000

RwW

Keep default value

FL_TORCH_reg

RW

FLED TORCH Mode enable
control

0 : disable FLED torch mode
1: enable FLED torch mode

FL_STROBE_reg

RW

FLED STROBE Mode enable
control

0 : disable FLED strobe mode
1: enable FLED strobe mode
Note : Reset to "0" after
FLED_ STROBE TimeOut

FLCS1_EN

RW

FL _LEDCS1 Enable control
0 : Disable FL_LEDCS1
1:Enable FL_LEDCS1

FLCS2_EN

RW

FL _LEDCS2 Enable control
0 : Disable FL_LEDCS2
1: Enable FL_LEDCS2
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0x80

LDO_CFG
(General LDO
Configuration)

Reserved

RW

Keep default value

LDO_OMS

RW

LDO output off mode state
0 : Floating
1 : Ground-discharged

LDO_VRC_EN

RW

LDO VRC Enable

0 :Disable VRC function
(Dynamic Voltage Ramp

Control)

1: Enable VRC function

4:3

LDO_VRC_LT

01

RW

LDO output pre/post-load time
when output voltage setting
change

00 : Disable pre/post-loading
time and pre/post-loading

01: 10pSec

10 : 20pSec

11 : 40uSec

2:1

LDO_VRC

00

RW

LDO VRC Setting

00 : 1Step/16uSec
01 : 2Step/16uSec
10 : 4Step/16uSec
11 : 8Step/16uSec

Reserved

RW

Keep default value

0x81

LDO_VOuT
(General LDO
Output)

LDO_EN

RW

LDO Enable
0 : Disable
1: Enable

6:4

Reserved

000

RW

Keep default value

3:.0

LDO_VOUT

1001

RW

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
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Address Reg Name | Bit Bit Name Default | Type Description

7 Reserved 0 RW | Keep default value

ISINK1 Mode Select
00 = PWM Mode

01 = Breath Mode
1X = Register Mode

ISINK1 PWM Mode Dimming
4:0 ISINK1_DIM_DUTY 00000 | RW |Duty = (N+1)/32
N=0to 31

7 Reserved 0 RW | Keep default value

ISINK2 Mode Select
00 = PWM Mode

01 = Breath Mode
1X = Register Mode

ISINK2 PWM Mode Dimming
4:0 ISINK2_DIM_DUTY 00000 | RW |Duty = (N+1)/32
N=0to 31

7 Reserved 0 RW | Keep default value

ISINK3 Mode Select
00 = PWM Mode

01 = Breath Mode
1X = Register Mode

ISINK3 PWM Mode Dimming
Duty = (N+1)/32, N=0to 31

6:5 ISINK1_DIM_MODE 11 RW
0x82 | RGB1_DIM

6:5 ISINK2_DIM_MODE 11 RW
0x83 RGB2_DIM

0x84 RGB3_DIM 6:5 ISINK3_DIM_MODE 11 RW

4.0 ISINK3_DIM_DUTY 00000 | RW
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0x85

RGB_EN

ISINK1_DIM_EN

RW

ISINK1 Current Sink Enable
0 : Disable
1: Enable

ISINK2_DIM_EN

RW

ISINK2 Current Sink Enable
0 : Disable
1: Enable

ISINK3_DIM_EN

RW

ISINK3 Current Sink Enable
0 : Disable
1: Enable

ISINK4_CHRIND_EN

RW

ISINK4_CHRIND Current Sink

Enable
0 : Disable
1: Enable

ISINK1_SFSTR_EN

RW

ISINK1 Soft Start Function
Enable control

0 : Disable RGB1 Soft Start
Function

1: Enable RGB1 Soft Start
Function

ISINK2_SFSTR_EN

RW

ISINK2 Soft Start Function
Enable control

0 : Disable RGB2 Soft Start
Function

1: Enable RGB2 Soft Start
Function

ISINK3_SFSTR_EN

RW

ISINK3 Soft Start Function
Enable control

0 : Disable RGB3 Soft Start
Function

1: Enable RGB3 Soft Start
Function

ISINK4_CHRIND_SFSTR_
EN

RW

ISINK4_CHRIND Soft Start
Function Enable control

0 : Disable RGB4 Soft Start
Function

1: Enable RGB4 Soft Start
Function
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ISINK1 Soft Start Time Step
Control

00 = 0.5us

01 =1ps

10 = 1.5us

11 =2ps

ISINK1 PWM Mode Dimming
Frequency Select

000 = 0.1Hz

001 = 0.2Hz

010 = 0.5Hz

5:3 ISINK1_DIM_FSEL 001 RW 011 = 1Hz

0x86 RGB1_ISNK 100 = 2Hz

101 = 5Hz

110 = 200Hz

111 = 1kHz

ISINK1 Current Level Select
000 = OmA

001 = 4mA

010 = 8mA

2:0 ISINK1_CUR_SEL 010 RW | 011 = 12mA

100 = 16mA

101 = 20mA

110 = 24mA

111 = 24mA

ISINK2 Soft Start Time Step
Control

00 = 0.5us

01 =1ps

10 = 1.5us

11 = 2us

ISINK2 PWM Mode Dimming
Frequency Select

000 = 0.1Hz

001 = 0.2Hz

010 = 0.5Hz

5:3 ISINK2_DIM_FSEL 001 RW 011 = 1Hz

0x87 RGB2_ISNK 100 = 2Hz

101 = 5Hz

110 = 200Hz

111 = 1kHz

ISINK2 Current Level Select
000 = OmA

001 = 4mA

010 = 8mA

2:0 ISINK2_CUR_SEL 010 RW (011 =12mA

100 = 16mA

101 = 20mA

110 = 24mA

111 = 24mA

7:6|  ISINK1_SFSTR_TC 00 RW

7:6 ISINK2_SFSTR_TC 00 RW
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0x88

RGB3_ISNK

7:6

ISINK3_SFSTR_TC

00

RwW

ISINK3 Soft Start Time Step
Control

00 = 0.5us

01 =1ps

10 = 1.5us

11 =2us

5:3

ISINK3_DIM_FSEL

001

RwW

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

RwW

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% to 30%

0000 = 0.125s

0001 = 0.325s

0010 = 0.525s

0101 =1.125s

1111 = 3.125s
16 Steps, 0.2s/step

3.0

ISINK1_BREATH_Tr2_SEL

0010

RW

ISINK1 Breath Mode Second
Rising Time Select

Duty : 31% to 100%

0000 = 0.125s

0001 = 0.325s

0010 = 0.525s

1111 = 3.125s
16 Steps, 0.2s/step
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Address Reg Name |Bit Bit Name Default | Type Description

ISINK1 Breath Mode First Falling
Time Select

Duty : 100% to 31%

0000 = 0.125s

0010 RW | 0001 = 0.325s

0010 = 0.525s

ISINK1_BREATH_Tf1_

74 SEL

1111 =3.125s
16 Steps, 0.2s/step

OxSA RGB1 Tf ISINK1 Breath Mode Second
- Falling Time Select

Duty : 30% to 0%

0000 = 0.125s

0001 = 0.325s

0101 RW | 0010 = 0.525s

ISINK1_BREATH_Tf2_

3:.0 SEL

0101 = 1.125s

1111 = 3.125s
16 Steps, 0.2s/step

ISINK1 Breath Mode On Time
Select

0000 = 0.125s
ISINK1_BREATH_TON 0001 = 0.325s

_SEL 0001 RW 0010 = 0.525s

7:4

1111 = 3.125s
RGB1_TON_ 16 Steps, 0.2s/step

TOFF ISINK1 Breath Mode Off Time
Select

0000 = 0.25s
ISINK1_BREATH_TOF 0001 = 0.65s

F SEL 0001 | RW 15510 = 1.05s

0x8B

3:.0

1111 = 6.25s
16 Steps, 0.4s/step
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ISINK2 Breath Mode First Rising
Time Select

Duty : 0% to 30%

0000 = 0.125s

0101 RW | 0001 = 0.325s

0010 = 0.525s

ISINK2_BREATH_Tr1_

74 SEL

1111 = 3.125s
16 Steps, 0.2s/step

ISINK2 Breath Mode Second
Rising Time Select

Duty : 31% to 100%

0000 = 0.125s

0010 RW [0001 = 0.325s

0010 = 0.525s

0x8C RGB2_Tr

ISINK2_BREATH_Tr2_

3:.0 SEL

1111 = 3.125s
16 Steps, 0.2s/step

ISINK2 Breath Mode First Falling
Time Select

Duty : 100% to 31%

0000 = 0.125s

0010 RW [0001 = 0.325s

0010 = 0.525s

7.4 ISINK2_BREATH_Tf1_
' SEL
1111 = 3.125s

16 Steps, 0.2s/step

0x8D RGB2 Tf ISINK2 Breath Mode Second
- Falling Time Select

Duty : 30% to 0%

0000 = 0.125s

0001 = 0.325s

ISINK2_BREATH_Tf2_ | 415, | rw |0010 = 0.525s

3.0 SEL

0101 =1.125s

1111 = 3.125s
16 Steps, 0.2s/step
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Ox8E

RGB2_TON_TOFF

74

ISINK2_BREATH_TON_SEL

0001

RwW

ISINK2 Breath Mode On
Time Select

0000 = 0.125s

0001 = 0.325s

0010 = 0.525s

1111 =3.125s
16 Steps, 0.2s/step

3:.0

ISINK2_BREATH_TOFF_SEL

0001

RwW

ISINK2 Breath Mode Off
Time Select

0000 = 0.25s

0001 = 0.65s

0010 = 1.05s

1111 = 6.25s
16 Steps, 0.4s/step

Ox8F

RGB3_Tr

74

ISINK3_BREATH_TON_SEL

0101

RwW

ISINK3 Breath Mode First
Rising Time Select

Duty : 0% to 30%

0000 = 0.125s

0001 = 0.325s

0010 = 0.525s

0101 = 1.125s

1111 = 3.125s
16 Steps, 0.2s/step

3:0

ISINK3_BREATH_TOFF_SEL

0010

RwW

ISINK3 Breath Mode Second
Rising Time Select

Duty : 31% to 100%

0000 =0.125s

0001 =0.325s

0010 = 0.525s

1111 =3.125s
16 Steps, 0.2s/step
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ISINK3 Breath Mode First Falling
Time Select
Duty : 100% to 31%
0000 = 0.125s
7:4 'S'NK3—B§§_ATH—T”— 0010 | RW |0001 = 0.325s
0010 = 0.525s
1111 =3.125s
16 Steps, 0.2s/step
0x90 RGB3 Tf ISINK3 Breath Mode Second
- Falling Time Select
Duty : 30 % to 0 %
0000 = 0.125s
0001 = 0.325s
3.0 ISINK3_BREATH_Tf2_ 0101 RW [0010 = 0.525s
SEL
0101 =1.125s
1111 =3.125s
16 Steps, 0.2s/step
ISINK3 Breath Mode On Time
Select
0000 = 0.125s
) ISINK3_BREATH_TON_ 0001 = 0.325s
4 SEL 0001 | RW 15010 = 0.5255
1111 = 3.125s
RGB3 TON 16 Steps, 0.2s/step
0x91 = -
TOFF ISINK3 Breath Mode Off Time
Select
0000 = 0.25s
.~ | ISINK3_BREATH_TOFF _ 0001 = 0.65s
30 SEL 0001 | RW 10010 = 1.055
1111 =6.25s
16 Steps, 0.4s/step
ISINK4_CHRIND CHG_VIN
power good Indicator Control
Mode Select
7 |ISINK4 _CHRIND_EN_SEL 0 RW 0 = Auto Mode(CHG_VIN power
good Indicator)
1 = Software Mode
0x92 RGS_EC)::—':ARIN ISINK4_CHRIND Mode Select
- 65 ISINK4_CHRIND_DIM_ 11 RW 00 = PWM Mode
' MODE 01 = Breath Mode
1X = Register Mode
ISINK4_CHRIND PWM Mode
4.0 ISINK4_CHRIND_DIM_ 00000 RW | Dimming Duty = (N+1)/32
DUTY _
N=0to 31
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Address Reg Name |Bit Bit Name Default Type Description

7 Reserved 0 RW | Keep default value

ISINK4_CHRIND Soft Start Time
Step Control(Total 32 Steps)
ISINK4_CHRIND_SFSTR 00 = 0.5us

_TC 00 RW 01 =1ps
10 = 1.5pus
11 =2ps

ISINK4_CHRIND PWM Mode
Dimming Frequency Select
000 = 0.1Hz

RGB_CHRIN ISINK4 CHRIND DIM 883 : 8§EZ
D Ctrl . _ _ _ = 0.5Hz
- 42 FSEL 001 RW 011 =1Hz
100 = 2Hz
101 =5Hz
110 = 200Hz

111 = 1kHz

ISINK4_CHRIND Current Level
Select

ISINK4_CHRIND_CUR_ 00 = 1ImA

SEL 11 RW 01=2mA
10 =4mA

11 =6mA

ISINK4_CHRIND Breath Mode
First Rising Time Select

Duty : 0% to 30%

0000 = 0.125s

0001 = 0.325s

0101 RW | 0010 = 0.525s

6:5

0x93

1.0

ISINK4_CHRIND_BREA

4 TH_Trl SEL

0101 =1.125s

RGB_CHRIN 1111 = 3.125s
D__Tr 16 Steps, 0.2s/step

ISINK4_CHRIND Breath Mode
Second Rising Time Select
Duty : 31% to 100%

0000 = 0.125s

0010 RW | 0001 = 0.325s

0010 = 0.525s

0x94

30 ISINK4_CHRIND_BREA
' TH_Tr2_SEL
1111 = 3.125s

16 Steps, 0.2s/step
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0x95

RGB_CHRIN
D_Tf

7:4

ISINK4_CHRIND_BREATH
_Tf1_SEL

0010

RwW

ISINK4_CHRIND Breath Mode
First Falling Time Select

Duty : 100% to 31%

0000 = 0.125s

0001 = 0.325s

0010 = 0.525s

1111 =3.125s
16 Steps, 0.2s/step

3:0

ISINK4_CHRIND_BREATH
_Tf2_SEL

0101

RwW

ISINK4_CHRIND Breath Mode
Second Falling Time Select
Duty : 30% to 0%

0000 = 0.125s

0001 = 0.325s

0010 = 0.525s

0101 = 1.125s

1111 = 3.125s
16 Steps, 0.2s/step

0x96

RGB_CHRIN
D_TON_TOF
F

7:4

ISINK4_CHRIND_BREATH
_TON_SEL

0001

RW

ISINK4_CHRIND Breath Mode
On Time Select

0000 = 0.125s

0001 = 0.325s

0010 = 0.525s

1111 = 3.125s
16 Steps, 0.2s/step

3:0

ISINK4_CHRIND BREATH
_TOFF_SEL

0001

RW

ISINK4_CHRIND Breath Mode
Off Time Select

0000 = 0.25s

0001 = 0.65s

0010 = 1.05s

1111 = 6.25s
16 Steps, 0.4s/step
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0x97

RGB_OPEN_
SHORT_EN

ISINK4_CHRIND_OPEN
_EN

RwW

ISINK4_CHRIND Open
Protection Enable

0 : Disable

1: Enable

ISINK3_OPEN_EN

RwW

ISINK3 Open Protection Enable
0 : Disable
1: Enable

ISINK2_OPEN_EN

RwW

ISINK2 Open Protection Enable
0 : Disable
1: Enable

ISINK1_OPEN_EN

RwW

ISINK1 Open Protection Enable
0 : Disable
1: Enable

ISINK4_CHRIND_SHOR
T1_EN

RwW

ISINK4_CHRIND Short
Protection Enable

0 : Disable

1: Enable

ISINK3_SHORT_EN

RwW

ISINK3 Short Protection Enable
0 : Disable
1: Enable

ISINK2_SHORT_EN

RwW

ISINK2 Short Protection Enable
0 : Disable
1: Enable

ISINK1_SHORT_EN

RW

ISINK1 Short Protection Enable
0 : Disable
1: Enable

Ox9F

Reserved

7:0

Reserved

00000000

RW

Keep default value
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Address Reg Name |Bit Bit Name Default | Type Description

BackLight external control
enable.

0 = I?C control

1 = external pin control

Back Light Enable
6 bled_en 0 R/W |0 = Off
1 = Enable Back Light

Channel 1
5 bled_1ch_en 0 R/W | 0 = Disable
1 = Enable

Channel 2
4 bled_2ch_en 0 R/W | 0 = Disable

0XA0 BL_EN 1 =Enable
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
0 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 RwW (01:21V
10: 25V
11:29v

4 Reserved 0 RW | Keep default value

7 bled_ext _en 0 R/W

7 BL_OVP_EN 1 RW

BL BST Backligh.t QC shutdown enable
OxAl CTRL 0: OC Limit

3 BL_OC_EN 1 RW |1 : Report only, Backlight Boost
switch current > Current Limit
Threshold

BLED OC Current Limit
00 : 900mA

2:1 BL_OC 10 RW |01 :1200mA

10 : 1500mA

11 : 1800mA

BLED Switching frequency
0 bled_swfreq 1 RW |0 : 500kHz
1:1.0MHz
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Address

Reg Name

Bit

Bit Name

Default

Type

Description

OxA2

BL_PWM

bled_pwm

RW

PWM Enable
0 : PWM Ignored
1: PWM Enable

6:5

PWM_deglitch

01

RW

PWM Glitch Filter Time Setting
00 : No filter

01:100ns

10 : 160ns

11: 200ns

4:3

PWM_fsample

01

RW

PWM Sampling Frequency:
00 : 1MHz

01:4MHz

1X: 24MHz

PWM_HYS_EN

RW

PWM Input Hysteresis
0 : Disable
1: Enable

1:0

PWM_HYS

00

RW

PWM Input Hysteresis
00 : 1 bit
01 : 2 bit
10 : 4 bit
11: 6 bit

OxA3

BL_CTRL

7:4

bled_ramptime

0011

RW

BLED ramp-up/down time
0000 : Os
0001 : 500us
0010 : 750us
0011 : 1ms
0100 : 2ms
0101 : 5ms
0110 : 10ms
0111 : 20ms
1000 : 50ms
1001 : 100ms
1010 : 250ms
1011 : 800ms
1100: 1s
1101: 2s
1110: 4s
1111:8s

3.0

Reserved

0000

RW

Keep default value

OxA4

BL_DIM2

7:3

Reserved

00000

RW

Keep default value

2:0

bled_dim

111

RW

bled brightness control of 11 bit
LSB's

Copyright ©2018 Richtek Technology Corporation. All rights reserved. RICHTEK is a registered trademark of Richtek Technology Corporation.
DS5081-00 January 2018

www.richtek.com
104



RICHTEK RT5081

Address Reg Name Bit Bit Name Default Type Description

bled brightness control of 11 bit
MSB's . As 0xA5 modify, 0XA4 &
0xA5 BL_DIM1 7.0 bled_dim 11111111 RW [ OxXA5 data will be update for IC
at same time. Suggest that first
modify 0xA4, then modify OxA5

When bled_dim code is equal to
or less than the

0xA6 BL_AFH 7:0 bled_autofreghigh 00000000 | RW |bled_autofreghigh, the backlight
boost switching frequency is set
to 500kHz.

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.

OXA7 BL FL After Strobe Function Timeout,
- bled_flash_mode set to 00 and
return to backlight normal
operation.

Backlight Torch/Strobe Function
ramp up/down time setting

000 : Ops

001 : 500ps

010 : 750ps

011 : 1ms

100 : 2ms

101: 5ms

2:0 Reserved 000 RW | Keep default value

7:6 bled_flash_mode 00 RW

5:3 bled_flash_ramp 001 RW
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Address

Reg Name

Bit

Bit Name

Default

Type

Description

OxA8

BL_FL_TO

bled_Strobe timeout_en

RW

Backlight Strobe Function
timeout Enable

0 : Disable

1: Enable

6:0

bled_Strobe_timeout

0001100

RW

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 = 2048ms

O0xA9

BL_TOR_CTRL

7:0

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_CTR
L

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
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Address

Reg Name

Bit

Bit Name

Default

Type

Description

0xBO

DB_CTRL1

db_periodic_mode

RW

DB periodic mode
0 = 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

db_periodic_fix

RW

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

31

Reserved

000

RW

Keep default value

db_ext_en

R/W

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

0xB1

DB_CTRL2

Reserved

RW

Keep default value

db_vpos_en

RW

DB VPOS enable
0 = disable
1 = enable

db_vpos_disc

RW

DB VPOS discharge enable

0 = floating

1 = discharge only function when VPOS
is disable

db_vpos _20ms

RW

DB VPOS discharge 20ms when
shutdown

0 = disable

1 = enable

db_vneg_en

RW

DB VNEG enable
0 = disable
1 = enable

db_vneg_disc

RW

DB VNEG discharge enable

0 = floating

1 = discharge only function when VNEG
is disable

db_vneg_20ms

RW

DB VNEG discharge 20ms when
shutdown

0 = disable

1 = enable

db_startup

RW

DB startup mode,

0 = close loop, waiting 80%

1 = open loop, go after soft-start
dimming
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Address Reg Name | Bit Bit Name Default | Type Description

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

7.6 db_delay 01 RW |00 = no constraint

01 =0ms

10 = 1ms

11 =4ms

0xB2 DB_VBST Vbst voltage

000000 = 4V

010100 =5V

100010 = 5.7V

101000 = 6V

101100 = 6.2V

(0.05V per step, for code >
[101100] will also equal to 6.2V

DB_POSVOUT slew rate
00 : 8.54VIms
7:6 db_vpos_slew 01 RW |01:5.84V/ms
10: 4.83V/ms
11: 3.00V/ms

DB_POSVOUT voltage

0xB3 DB_VPOS 000000 : 4V
- 010100 : 5V
011110: 5.5V

5:0 db_vpos 011110 | RW |101000 : 6V

5.0 db_vbst 100010 | 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 |01:-6.31V/ms
10: -5.05V/ms
11:-3.15VIms

DB_NEGVOUT voltage
0xB4 DB_VNEG 000000 : -4V

- 010100 : -5V

011110: -5.5Vv

5:0 db_vneg 011110 | RW |101000 : -6V

111111 : -6V
(0.05V per step, for code >
“101000” will also equal to —6V)
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Address Reg Name |Bit Bit Name Default | Type Description

Power ready detection result :
Input power is good, UVLO < VIN
7 PWR_RDY_EVT 0 RC |<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

31 Reserved 000 RC |Reserved

LVHI is active or not
(Rising/Falling trigger)

0 : LVHI is not active
1:LVHIis active

CHG_VIN over 14.5V voltage
protection fault. It will forbid

7 | CHG_VINOVPCHG_EVT 0 RC | charger operation.

0 : No operation

1: Event occurs

Charger fault. Battery OVP fault
6 CHG_VBATOV_EVT 0 RC |0 : No operation

1: Event occurs

Charger fault. System OVP fault

6 CHG_MIVR_EVT 0 RC

0xCO CHG_IRQ1 | © CHG_AICR_EVT 0 RC

4 CHG_TREG_EVT 0 RC

0 DIRCHG_ON_EVT 0 RC

5 CHG_VSYSOV_EVT 0 RC |0 : No operation

0xC1 CHG_IRQ2 1: Event occurs
Charger fault. System UVP fault

4 CHG_VSYSUV_EVT 0 RC |0: No operation

1 : Event occurs

CHG_VIN over 5.6V voltage
protection fault. It will forbid
3 FL-CHG_VINOVP_EVT 0 RC | strobe operation.
0 : No operation
1: Event occurs

2:0 Reserved 000 RC |Reserved
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Address

Reg Name

Bit

Bit Name

Default

Type

Description

0xC2

CHG_IRQ3

TS_BAT_HOT_EVT

RC

BAT temperature fault
0 : No operation
1: Event occurs

TS_BAT_WARM_EVT

RC

BAT temperature fault
0 : No operation
1: Event occurs

TS_BAT_COOL_EVT

RC

BAT temperature fault
0 : No operation
1: Event occurs

TS_BAT_COLD_EVT

RC

BAT temperature fault
0 : No operation
1: Event occurs

3:.0

Reserved

0000

RC

Reserved

0xC3

CHG_IRQ4

OTPI_EVT

RC

Thermal shutdown fault
0 : No operation
1 : Event occurs

CHG_RVPI_EVT

RC

Charger reverse protection fault
0 : No event occurs
1: Event occurs

CHG_ADPBADI_EVT

RC

Charger bad adapter fault
0 : No event occurs
1: Event occurs

CHG_BATABSI_EVT

RC

Battery absence fault
0 : No event occurs
1: Event occurs

CHG_TMRI_EVT

RC

Charger timer time-out fault
0 : No event occurs
1: Event occurs

2:0

Reserved

000

RC

Reserved
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Address Reg Name

Bit

Bit Name

Default

Type

Description

0xC4 | CHG_IRQ5

CHG_IEOCI_EVT

RC

Charging current is lower than
EOC current event occurs

0 : No event occurs

1: Event occurs

CHG_TERMI_EVT

RC

Charge termination event
0 : No event occurs
1 : Event occurs

CHG_RECHGI_EVT

RC

Re-Charge event occurs.
0 : No event occurs
1 : Event occurs

SSFINISHI_EVT

RC

Charger or Boost soft-start
finishes event

0 : No event occurs

1: Event occurs

WDTMRI_EVT

RC

Watch dog timer timeout fault
0 : No event occurs
1 : Event occurs

CHGDET_DONEI_EVT

RC

Charger type detection done
event

0 : No event occurs

1: Event occurs

CHG_ ICHGMeas|_EVT

RC

ICHG measurement function
done event

0 : No event occurs

1: Event occurs

CHG_AICLMeasl_EVT

RC

AICL measurement function done
event

0 : No event occurs

1: Event occurs

0xC5 CHG_IRQ6

BST_OLPI_EVT

RC

Boost overload protection event
0 : No event occurs
1: Event occurs

BST_MIDOVI_EVT

RC

Boost CHG_VMID OVP fault
event

0 : No event occurs

1: Event occurs

BST_BATUVI_EVT

RC

Boost low voltage input fault
event

0 : No event occurs

1: Event occurs

4:2

Reserved

000

RW

Reserved

PUMPX_DONEI_EVT

RC

MTK pump express function
done event

0 : No event occurs

1: Event occurs

ADC_DONEI_EVT

RC

ADC measurement done event
0 : No event occurs
1 : Event occurs
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Reg Name
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Bit Name
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Type

Description

0xC6

DPDM IRQ

DCDTI_EVT

RC

Data contact detection event

0 : Data Contact Detection
timeout is not detected

1 : Data Contact Detection
timeout is detected when DCDT
goesfrom0Oto 1l

CHGDETI_EVT

RC

Output of USB charger detection.
The bit will be set to 1 if COMN >
VDAT_REF & COMN < 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
fromOto 1

HVDCP DET_EVT

RC

0 : HVDCP not detected by
DCP’s pulling D- to GND

1: HVDCP detected by DCP’s
pulling D- to GND

4:2

Reserved

RC

Reserved

Detach_I_EVT

RC

VBUS detach, when VBUSPG_D
goes from 1to O

0 : No event occurs

1: Event occurs

Attach_|_EVT

RC

VBUS attach, When DCP STD
(Reg0x22[2]) goes from O to 1 or
When CDP (Reg0x22[1]) goes
fromO0to 1 or When SDP
(Reg0x22[0]) goes from O to 1

0 : No event occurs

1: Event occurs
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Address Reg Name Bit Bit Name Default | Type Description

In LVHI mode, BAT over-voltage
fault event (Rising trigger)

0 : No event occurs

1: Event occurs

In LVHI mode, IBUS over-current
fault event (Rising trigger)

0 : No event occurs

1: Event occurs

In LVHI mode, TA un-connect

5 DIRCHG UCI 0 RC fa}JIt event (Rising trigger)
0xC7 DICHG_IRQ7 - 0 : No event occurs

1: Event occurs

In LVHI mode, Watchdog fault
event (Rising trigger)

0 : No event occurs

1: Event occurs

7 DIRCHG_OVI 0 RC

6 DIRCHG_OCI 0 RC

4 DIRCHG_WDTMRI 0 RC

VG charge pump ready event
(Rising trigger)

0 : No event occurs

1: Event occurs

2:0 Reserved 000 RC |Reserved

OVPCTRL VBUS over-voltage
protection fault (Rising/Falling
7 OVPCTRL_OVP_EVT 0 RC [trigger)

0 : No operation

1: Event occurs

OVPCTRL VBUS over-voltage
protection fault with 128us
deglitch time (Rising/Falling
trigger)

0 : No operation

1 : Event occurs

OVPCTRL VBUS under-voltage
protection fault (Rising/Falling
OVPCTRL_IRQ 5 OVPCTRL_UVP_EVT 0 RC |trigger) _

- 0 : No operation

1 : Event occurs

OVPCTRL VBUS under-voltage
protection fault with 128us
deglitch time (Rising/Falling
trigger)

0 : No operation

1 : Event occurs

OVPCTRL MOS is turned on
(Rising/Falling trigger)

0 : No operation

1: Event occurs

2:0 Reserved 000 RC |Reserved

3 DIRCHG_VGOKI 0 RC

6 | OVPCTRL_OVP_D_EVT 0 RC

0xC8

4 | OVPCTRL_UVP_D EVT 0 RC

3 | OVPCTRL_SWON_EVT 0 RC
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0xC9

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.

5:4

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
FLEDL1 strobe timeout occurs.
0 : No event occurs.

1 : Event ever occurs.

FLED2_STRB_TO_EVT

RC

Report whether the event of
FLED2 strobe timeout occurs.
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.

1 : Event ever occurs.
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Address Reg Name |Bit Bit Name Default | Type Description

Report whether the protection
event of VDDA UVLO occurs.

0 : No protection event occurs.
1 : Protection event ever occurs.

Report whether the protection

6 VDDA_OVP_EVT 0 RC ev.ent of VDD_A OVP occurs.
0xCB BASE_IRQ 0:No prot.ectlon event occurs.
1 : Protection event ever occurs.

7 VDDA_UV_EVT 0 RC

Report whether the protection
event of OTP ever occurs.

0 : No protection event occurs.
1 : Protection event ever occurs.

4.0 Reserved 00000 RC | Keep default value
Report whether the event of LDO

7 LDO_OC_EVT 0 rc | OC oceurs.
0xCC LDO_IRQ 0 : No event occurs.
1: Event ever occurs.

6:0 Reserved 0000000 | RC |Keep default value

ISINK1 open-circuit LED Event
7 ISINK1_OPEN_EVT 0 RC [0 : No protection event occurs.
1 : Protection event ever occurs.

ISINK2 open-circuit LED Event
6 ISINK2_OPEN_EVT 0 RC |0 : No protection event occurs.
1 : Protection event ever occurs.

ISINK3 open-circuit LED Event
5 ISINK3_OPEN_EVT 0 RC |0 : No protection event occurs.
1 : Protection event ever occurs.

ISINK4 open-circuit LED Event
4 ISINK4_OPEN_EVT 0 RC |0 : No protection event occurs.
1 : Protection event ever occurs.

ISINK1 short-circuit LED Event
3 ISINK1_SHORT_EVT 0 RC [0 : No protection event occurs.
1 : Protection event ever occurs.

ISINK2 short-circuit LED Event
2 ISINK2_SHORT_EVT 0 RC [0 : No protection event occurs.
1 : Protection event ever occurs.

ISINK3 short-circuit LED Event
1 ISINK3_SHORT_EVT 0 RC [0 : No protection event occurs.
1 : Protection event ever occurs.

ISINK4 short-circuit LED Event
0 ISINK4_SHORT_EVT 0 RC [0 : No protection event occurs.
1 : Protection event ever occurs.

5 OTP_EVT 0 RC

0xCD RGB_IRQ
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OxCE

BL_IRQ

bled_ovp_flag

RC

Back Light OVP Flag
0 : Normal
1: Fault

bled_ocp_flag

RC

Back Light OCP flag
0 : Normal
1: Fault

5.0

Reserved

000000

RC

Keep default value

OxCF

DB_IRQ

db_vpos_scp_flag

RC

DB_POSVOUT short-circuit protection
0 : Normal
1: Fault occurs

db_vneg_scp_flag

RC

DB_NEGVOUT short-circuit protection
0 : Normal
1 : Fault occurs

db_bst_ocp_flag

RC

DB_BSTVOUT over-current flag
0 : Normal
1 : Fault occurs

db_vpos_ocp_flag

RC

DB_POSVOUT over-current flag
0 : Normal
1 : Fault occurs

db_vneg_ocp_flag

RC

DB_NEGVOUT over-current flag
0 : Normal
1 : Fault occurs

2:0

Reserved

000

RC

Keep default value

0xDO

CHG_STATL1

PWR_RDY_STAT

Power ready status bit

0 : Input power is bad, CHG_VIN >
VOVP or CHG_VIN < VUVLO or
CHG_VIN < BATS + VSLP

1 : Input power is good, UVLO <
CHG_VIN < VOVP & CHG_VIN > BATS
+ VSLP

CHG_MIVR_STAT

Charger warning. Input voltage MIVR
loop active.

0: MIVR loop is not active

1: MIVR loop is active

CHG_AICR_STAT

Charger warning. Input current AICR
loop active.

0 : AICR loop is not active

1: AICR loop is active

CHG_TREG_STAT

Charger warning. Thermal regulation
loop active.

0 : Thermal regulation loop is not active
1 : Thermal regulation loop is active

3:1

Reserved

000

Reserved

DIRCHG_ON_STAT

LVHI is active or not
0 : LVHI is not active
1: LVHIis active
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Bit

Bit Name

Default

Type

Description

0xD1 CHG_STAT2

CHG_VINOVPCHG
_STAT

CHG_VIN over-voltage protection
(when VcHG_VIN > VBUS_OVP_CHG)
0 : VcHG_vIN over-voltage does not
occur

1: VcHc_vIN over-voltage occurs

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

FL-CHGVINOVP
_STAT

CHG_VIN over-voltage protection.
CHG_VIN OVP threshold voltage =
Vovp_sTrs_FL (Rising/falling=5.6 /
5.3V (typ.) )

0 : CHG_VIN over-voltage does not
occur

1: CHG_VIN over-voltage occurs

2:0

Reserved

000

Reserved

0xD2 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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Address

Reg Name

Bit

Bit Name

Default

Type

Description

0xD3

CHG_STAT4

OTPI_STAT

Thermal shutdown status
0 : No operation
1 : Event occurs

CHG_RVPI_STAT

Charger reverse protection status
0 : No event occurs
1: Event occurs

CHG_ADPBADI_STAT

Charger bad adapter status
0 : No event occurs
1 : Event occurs

Reserved

Reserved

CHG_TMRI_STAT

Charger timer time-out status
0 : No event occurs
1 : Event occurs

2:0

Reserved

000

Reserved

oxD4

CHG_STATS5

CHG_IEOCI_STAT

Charging current is lower than EOC
current ever occurs

0 : No event occurs

1: Event occurs

CHG_TERMI_STAT

Charge terminated event
0 : No event occurs
1 : Event occurs

Reserved

Reserved

SSFINISHI_STAT

Charger or Boost soft-start finishes
event

0 : No event occurs

1: Event occurs

Reserved

Reserved

CHGDET_DONEI_STAT

Charger type detection done event
0 : No event occurs
1: Event occurs

CHG_ICCMeasl_STAT

ICC measurement function done
status

0 : No status occurs

1 : Status occurs

CHG_IINMeas|_STAT

IIN measurement function done
status

0 : No status occurs

1 : Status occurs

Copyright ©2018 Richtek Technology Corporation. All rights reserved. RICHTEK is a registered trademark of Richtek Technology Corporation.

www.richtek.com

118

DS5081-00 January 2018




RICHTEK
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Address Reg Name | Bit Bit Name Default | Type Description
Boost overload protection event
7 BST_OLPI_STAT 0 R | 0: No event occurs
1: Event occurs
Boost CHG_VMID OVP fault event
6 BST_MIDOVI_STAT 0 R | 0: No event occurs
1: Event occurs
Boost low voltage input fault event
5.0 BST_BATUVI_STAT 0 R | 0: No event occurs
0xD5 CHG_STAT6 1: Event occurs
4:2 Reserved 000 R Reserved
MTK pump express function done
status
1 PUMPX_DONEI_STAT 0 R .
- - 0 : No status occurs
1 : Status occurs
ADC measurement done event
0 ADC_DONEI_STAT 0 R |0 : No event occurs
1: Event occurs
Data contact detection event
0 : Data Contact Detection timeout
is not detected
! DCDTI_STAT 0 R 1 : Data Contact Detection timeout
is detected when DCDT goes from
Oto1l
Output of USB charger detection.
The bit will be set to 1 if COMN >
VDAT_REF & COMN < VLGC
0 : COMN < VDAT_REF or COMN
6 CHGDETI_STAT 0 R |> VLGC (charger port is not
detected)
1: COMN > VDAT_REF & COMN <
VLGC (charger port is detected)
0xD6 | DPDM_STAT when CHGDET goes from 0 to 1
5 HVDCP_DET_STAT 0 R
4:2 Reserved 000 R | Reserved
VBUS detach, when VBUSPG_D
1 Detach_|_STAT 0 R |goesfrom1to0
0 : No event occurs
1: Event occurs
VBUS attach, When DCP STD
(Reg0x22[2]) goes from 0 to 1 or
When CDP (Reg0x22[1]) goes from
0 Attach_|_STAT 0 R | 0to 1 or When SDP (Reg0x22[0])
goes fromOto 1
0 : No event occurs
1: Event occurs
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Address Reg Name | Bit Bit Name Default | Type Description

In LVHI mode, BAT over-voltage
protection status

! DIRCHG_OVI_STAT 0 R 0 : BAT OVP doesn't occur
1: BAT OVP occurs
6 Reserved 0 R Reserved

In LVHI mode, TA exist status
oxD7 DICHG STAT!| ° DIRCHG_UCI_STAT 0 R 0 : TA exist
- 1: TA un-connect

4 Reserved 0 R | Reserved
VG charge pump status
3 DIRCHG_VGOKI_STAT 0 R | 0: VG charge pump isn't ready
1: VG charge pump is ready
2:0 Reserved 000 R | Reserved
OVPCTRL VBUS over-voltage
7 | OVPCTRL OVP_STAT 0 R |Protection

0 : VBUS is not over-voltage
1:VBUS is over-voltage

OVPCTRL VBUS over-voltage
protection with 128us deglitch
time

0 : VBUS is not over-voltage

1: VBUS is over-voltage with
128ps

OVPCTRL VBUS under-voltage
oxps | OVPCTRL_ | 5 | OVPCTRL_UVP_STAT 0 R |Protection fault

STAT 0 : VBUS is not under-voltage
1: VBUS is under-voltage

OVPCTRL VBUS under-voltage
protection fault with 128us
deglitch time

0 : VBUS is not under-voltage
1: VBUS is under-voltage with
128ps

OVPCTRL MOS is turned on
3 | OVPCTRL_SWON_STAT 0 R |0:OVPCTRL MOS is off
1: OVPCTRL MOS is on

2:0 Reserved 000 R Reserved

6 | OVPCTRL_OVP_D_STAT 0 R

4 | OVPCTRL_UVP_D STAT| O R
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Address

Reg Name

Bit

Bit Name

Default

Type

Description

0xD9

FLED_STAT1

FLED1_SHORT_STAT

FLEDZ1 short-circuit Status

0 : FLED1 short-circuit does not

occur

1 : FLED1 short-circuit occurred

FLED2_SHORT_STAT

FLEDZ2 short-circuit Status

0 : FLEDZ2 short-circuit does not

occur

1 : FLED2 short-circuit occurred

5:4

Reserved

00

Keep default value

FLED_LVF_STAT

FLED low-VF Status
0 : FLED low-VF not occur
1: FLED low-VF occurred

FLED_TX_STAT

FLED TXMask Status

0 : FLED TXMask does not
occur

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
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Address

Reg Name

Bit

Bit Name

Default

Type

Description

OxDA

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_STAT

FLED1 Strobe Timeout Status
0 : FLED1 Strobe Timeout does
not occur

1: FLED1 Strobe Timeout
occurred

FLED2_STRB_TO_STAT

FLED2 Strobe Timeout Status
0 : FLEDZ2 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 : FLEDZ2 Strobe does not occur
1: FLED2 Strobe occurred

0xDB

BASE_STAT

VDDA_UV_STAT

VDDA UVLO Status
0 : VDDA UVLO not occur
1: VDDA UVLO occurred

VDDA_OVP_STAT

VDDA OVP UVLO Status
0 : VDDA OVP not occur
1: VDDA OVP occurred

OTP_STAT

OTP Status
0 :OTP not occur
1: OTP occurred

4:0

Reserved

00000

Keep default value

0xDC

LDO_STAT

LDO_OC_STAT

General LDO OC Status
0 : LDO OC not occur
1: LDO OC occurred

6:0

Reserved

0000000

Keep default value
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Address

Reg Name

Bit

Bit Name

Default

Type

Description

0xDD

RGB_STAT

ISINK1_OPEN_STAT

ISINK1 LED open-circuit State
0 = Normal
1 = Open-circuit LED

ISINK2_OPEN_STAT

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

ISINK3_OPEN_STAT

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

ISINK4_OPEN_STAT

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

ISINK1_SHORT_STAT

ISINK1 LED short-circuit State
0 = Normal
1 = Short-circuit LED

ISINK2_SHORT_STAT

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

ISINK3_SHORT_STAT

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

ISINK4_SHORT_STAT

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

OxDE

BL_STAT

bled_ovp_STAT

Back Light OVP Status
0 : Back Light OVP not occur
1: Back Light OVP occurred

bled_ocp_STAT

Back Light's over current status :
0 : Back Light isn't over current

1: Back Light is over current

5:0

Reserved

000000

Keep default value
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Address | Reg Name |Bit Bit Name Default | Type Description

DB_POSVOUT short-circuit
protection status

0 : DB_POSVOUT short-circuit
protection does not occur

1: DB_POSVOUT short-circuit
protection occurs

DB_NEGVOUT short-circuit
protection status

0 : DB_NEGVOUT short-circuit
protection does not occur

1: DB_NEGVOUT short-circuit
protection occurs

DB_BSTVOUT over-current
protection status

5 db_bst_ocp_ STAT 0 R 0: DB_'BSTVOUT over-current
OxDF DB STAT protection does not occur

- 1: DB_BSTVOUT over-current
protection occurs

DB_POSVOUT over-current
protection status

0 : DB_POSVOUT over-current
protection does not occur

1: DB_POSVOUT over-current
protection occurs
DB_NEGVOUT over-current
protection status

0 : DB_NEGVOUT over-current
protection does not occur

1: DB_NEGVOUT over-current
protection occurs

2.0 Reserved 000 R | Keep default value

7 db_vpos_scp_ STAT 0 R

6 db _vneg_scp STAT 0 R

4 db _vpos ocp STAT 0 R

3 db _vneg_ocp_STAT 0 R
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Address

Reg Name

Bit

Bit Name

Default

Type

Description

OxEO

CHG_MASK1

PWR_RDYM

RwW

Power ready interrupt mask
0 : Interrupt is not masked
1 : Interrupt is masked

CHG_MIVRM

RwW

Input voltage MIVR loop active
interrupt mask

0 : Interrupt is not masked

1 : Interrupt is masked

CHG_AICRM

RwW

Input current AICR loop active
interrupt mask

0 : Interrupt is not masked

1 : Interrupt is masked

CHG_TREGM

RW

Thermal regulation loop active
interrupt mask

0 : Interrupt is not masked

1 : Interrupt is masked

31

Reserved

111

RW

Reserved

DIRCHG_ONM

RW

DIRCHG_ON_EVT mask
0 : Interrupt is not masked
1 : Interrupt is masked

OxE1l

CHG_MASK?2

CHG_VINOVPCHGM

RW

CHG_VIN over 14.5V voltage
protection mask

0 : Interrupt is not masked

1 : Interrupt is masked

CHG_VBATOVM

RW

Battery OVP interrupt mask
0 : Interrupt is not masked
1 : Interrupt is masked

CHG_VSYSOVM

RW

System OVP interrupt mask
0 : Interrupt is not masked
1: Interrupt is masked

CHG_VSYSUVM

RW

System UVP interrupt mask
0 : Interrupt is not masked
1: Interrupt is masked

FL-CHG_VINOVPM

RwW

CHG_VIN over 5.6V voltage
protection mask

0 : Interrupt is not masked
1: Interrupt is masked

2:0

Reserved

111

RwW

Reserved
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Address Reg Name

Bit

Bit Name

Default

Type

Description

OXxE2 | CHG_MASK3

TS_BAT_HOTM

RW

BAT temperature status interrupt mask
0 : Interrupt is not masked
1 : Interrupt is masked

TS_BAT_WARMM

RW

BAT temperature status interrupt mask
0 : Interrupt is not masked
1: Interrupt is masked

TS_BAT_COOLM

RW

BAT temperature status interrupt mask
0 : Interrupt is not masked
1: Interrupt is masked

TS_BAT_COLDM

RW

BAT temperature status interrupt mask
0 : Interrupt is not masked
1 : Interrupt is masked

3:0

Reserved

1111

Reserved

OxE3 CHG_MASKA4

OTPM

RW

Thermal shutdown fault interrupt mask
0 : Interrupt is not masked
1 : Interrupt is masked

CHG_RVPM

RW

Charger reverse protection fault
interrupt mask

0 : Interrupt is not masked

1 : Interrupt is masked

CHG_ADPBADM

RW

Charger bad adapter fault interrupt
mask

0 : Interrupt is not masked

1 : Interrupt is masked

CHG_BATABSM

RW

Battery absence fault interrupt mask
0 : Interrupt is not masked
1 : Interrupt is masked

CHG_TMRM

RW

Charger timer timeout fault interrupt
mask

0 : Interrupt is not masked

1 : Interrupt is masked

Reserved

111

RW

Reserved

Reserved

111

RW

Reserved

Reserved

111

RW

Reserved
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Address

Reg Name

Bit

Bit Name

Default

Type

Description

OxE4

CHG_MASKS

CHG_IEOCM

RwW

Charging current is lower than EOC
current interrupt mask

0 : Interrupt is not masked

1 : Interrupt is masked

CHG_TERMM

RwW

Charge terminated event interrupt
mask

0 : Interrupt is not masked

1 : Interrupt is masked

CHG_RECHGM

RwW

Re-charge behavior interrupt mask
0 : Interrupt is not masked
1 : Interrupt is masked

SSFINISHM

RwW

Charger or Boost soft start finishes
event interrupt mask

0 : Interrupt is not masked

1 : Interrupt is masked

WDTMRM

RwW

Watch dog timer timeout fault interrupt
mask

0 : Interrupt is not masked

1 : Interrupt is masked

CHGDET_DONEM

RW

Charger type detection done event
interrupt mask

0 : Interrupt is not masked

1 : Interrupt is masked

CHG_ICHGMeasM

RW

ICHG measurement function done
event interrupt mask

0 : Interrupt is not masked

1 : Interrupt is masked

CHG_AICLMeasM

RW

AICL measurement function done event
interrupt mask

0 : Interrupt is not masked

1 : Interrupt is masked

OXES5

CHG_MASKG6

BST_OLPM

RW

Boost overload protection event
interrupt mask

0 : Interrupt is not masked

1 : Interrupt is masked

BST_MIDOVM

RW

Boost CHG_VMID OVP fault event
interrupt mask

0 : Interrupt is not masked

1 : Interrupt is masked

BST_BATUVM

RW

Boost low voltage input fault event
interrupt mask

0 : Interrupt is not masked

1 : Interrupt is masked

4:2

Reserved

111

RW

Reserved

PUMPX_DONEM

RwW

MTK pump express function done
event interrupt mask

0 : Interrupt is not masked

1 : Interrupt is masked

ADC_DONEM

RwW

ADC measurement done event
interrupt mask

0 : Interrupt is not masked

1 : Interrupt is masked
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Reg Name

Bit

Bit Name

Default

Type

Description

OXE6

DPDM_MASK1

DCDTM

RwW

Data contact detection event
interrupt mask

0 : Interrupt is not masked
1: Interrupt is masked

CHGDETM

RW

Output of USB charger detection
interrupt mask

0 : Interrupt is not masked

1 : Interrupt is masked

HVDCPDETM

RwW

0 : Interrupt is not masked
1 : Interrupt is masked

4:2

Reserved

111

RwW

Reserved

Detach M

RW

VBUS detach event interrupt
mask

0 : Interrupt is not masked

1 : Interrupt is masked

Attach_M

RW

VBUS attach event interrupt mask
0 : Interrupt is not masked
1 : Interrupt is masked

OxXE7

DICHG_MASK

DIRCHG_OVI_M

RW

In LVHI mode, BAT over-voltage
fault event mask

0 : Interrupt is not masked

1 : Interrupt is masked

DIRCHG_OCI_M

RW

In LVHI mode, IBUS over-current
fault event mask

0 : Interrupt is not masked

1 : Interrupt is masked

DIRCHG_UCI_M

RW

In LVHI mode, TA un-connect
fault event mask

0 : Interrupt is not masked

1 : Interrupt is masked

DIRCHG_WDTMRI_M

RW

In LVHI mode, Watchdog fault
event mask

0 : Interrupt is not masked

1: Interrupt is masked

DIRCHG_VGOKI_M

RwW

VG charge pump ready event
mask

0 : Interrupt is not masked

1: Interrupt is masked

2:0

Reserved

111

RwW

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

OVPCTRL VBUS over-voltage
protection fault mask

0 : Interrupt is not masked

1 : Interrupt is masked
OVPCTRL VBUS over-voltage
protection fault with 128us

6 | OVPCTRL OVP_D MASK 1 RW | deglitch time mask

0 : Interrupt is not masked

1 : Interrupt is masked
OVPCTRL VBUS under-voltage

protection fault mask
OVPCTRL_ | | OVPCTRL_UVP_MASK 1 RW 1o Interrupt is not masked

MASK 1 : Interrupt is masked

OVPCTRL VBUS under-voltage
protection fault with 128us

4 | OVPCTRL_UVP_D MASK 1 RW | deglitch time mask

0 : Interrupt is not masked

1 : Interrupt is masked
OVPCTRL MOS is turned on
mask

0 : Interrupt is not masked

1 : Interrupt is masked

2:0 Reserved 111 RW | Reserved

FLEDZ1 short-circuit mask.
7 FLED1_SHORT_MASK 1 RW |0 : Interrupt is not masked.
1 : Interrupt is masked.

FLED2 short-circuit mask.
6 FLED2 _SHORT_MASK 1 RW |0 : Interrupt is not masked.
1 : Interrupt is masked.

5:4 Reserved 11 RW | Keep default value

FLED low-VF mask.

3 FLED_LVF_MASK 1 RW |0 : Interrupt is not masked.
FLED .
OXE9 MASK1 1 : Interrupt is masked.

FLED TXMask mask.
2 FLED_TX_MASK 1 RW |0 : Interrupt is not masked.
1 : Interrupt is masked.

FL_TORCH pin mask.
1 FLED_TORPIN_MASK 1 RW |0 : Interrupt is not masked.
1: Interrupt is masked.

FL_STROBE pin mask.
0 FLED_ STRBPIN_MASK 1 RW |0 : Interrupt is not masked.
1: Interrupt is masked.

7 OVPCTRL_OVP_MASK 1 RwW

OxES8

3 | OVPCTRL_SWON_MASK 1 RW
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Reg Name

Bit

Bit Name

Default

Type

Description

OXEA

FLED_MASKS3

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

FLED?2 torch interrupt mask.
0 : Interrupt is not masked.
1: Interrupt is masked.

FLED1_STRB_TO_MASK

RW

FLED1 strobe timeout interrupt
mask.

0 : Interrupt is not masked.

1: Interrupt is masked.

FLED2_STRB_TO_MASK

RW

FLED?2 strobe timeout interrupt
mask.

0 : Interrupt is not masked.

1 : Interrupt is masked.

FLED1_STRB_MASK

RW

FLED1 strobe interrupt mask.
0 : Interrupt is not masked.
1 : Interrupt is masked.

FLED2_STRB_MASK

RW

FLED?2 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.
0 : 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.
0 : Interrupt is not masked.
1 : Interrupt is masked.

6:0

Reserved

1111111

RW

Keep default value
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Address

Reg Name

Bit

Bit Name

Default

Type

Description

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

ISINK3_OPEN_MASK

RW

RGB_ISINK3 LED open-circuit
status mask

0 : Not masked

1 : Masked

ISINK4_OPEN_MASK

RW

RGB_ISINK4 LED open-circuit
status mask

0 : Not Masked

1 : Masked

ISINK1_SHORT_MASK

RW

ISINK1 LED short-circuit status
mask

0 : Not masked

1 : Masked

ISINK2_SHORT_MASK

RW

ISINK2 LED short-circuit status
mask

0 : Not masked

1 : Masked

ISINK3_SHORT_MASK

RW

ISINK3 LED short-circuit status
mask

0 : Not masked

1 : Masked

ISINK4_SHORT_MASK

RW

ISINK4 LED short-circuit status
mask

0 : Not masked

1 : Masked

OXEE

BL_MASK

bled_ovp_MASK

RW

Backlight output OVP mask
0 : Interrupt is not masked.
1 Interrupt is masked.

bled_ocp_ MASK

RW

Backlight over-current mask
0 : Interrupt is not masked.
1 : Interrupt is masked.

5.0

Reserved

111111

RW

Keep default value
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Address Reg Name |Bit Bit Name Default | Type Description

DB_POSVOUT short circuit
protection MASK

0 : Interrupt is not masked.
1 : Interrupt is masked.

DB_NEGVOUT short circuit
protection MASK

0 : Interrupt is not masked.
1: Interrupt is masked.

DB_BSTVOUT over-current

5 db_bst_ocp_ MASK 1 Rw | Protection mask
OXEF DB_MASK 0 : Interrupt is not masked.

1 : Interrupt is masked.

DB_POSVOUT over-current
protection MASK

7 db_vpos_scp_MASK 1 RW

6 db_vneg_scp_MASK 1 RW

4 db_vpos_ocp_MASK 1 RW 0 : Interrupt is not masked.
1: Interrupt is masked.
DB_NEGVOUT over-current
protection MASK

3 db_vneg_ocp_MASK 1 RW 0 : Interrupt is not masked.
1 : Interrupt is masked.

2:0 Reserved 111 RW | Keep default value
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PD Part Register Detail Description :

Address | Reg Name | Bit Bit Name Default | Type Description
0x00 7:0 VID[7:0] CE R | A unique 16-bit unsigned integer.
VENDOR_ID Assigned by the USB-IF to the
0x01 7:0 V|D[15:8] 29 R Vendor.
0x02 PRODUCT | 7:0 PID[7:0] 81 R | A unique 16-bit unsigned integer.
D Assigned uniquely by the Vendor
0x03 7:0 PID[15:8] 50 R |to identify the TCPC.
0x04 7:0 DID[7:0] 82 R | A unique 16-bit unsigned integer.
DEVICE_ID Assigned by the Vendor to
0x05 7:0 DID[15:8] 24 R | identify the version of the TCPC.
0%06 7:0 USBTYPEC_REV 11 R | Version number assigned by
USBTYPEC _ USB-IF
REV Currently at Revision 1.1 — 0001
0x07 7:0 Reserved w0 | rR | y
0001)
0001 0000 — Version 1.0
0x08 7:0 USBPD_VER 10 R |0001 0001 — Version 1.1
USBPD_REV Etc.
—VER 0010 0000 — Revision 2.0
) — Revision 2.
0x09 0 USBPD_REV 30 R 0011 0000 — Revision 3.0
0001 0000 — Version 1.0
0x0A PD INTERE | 7:0 PDIF_VER 10 R | 0001 0001 — Version 1.1
ACE_REV Etc.
0x0B 7:0 PDIF_REV 10 R |0010 0000 — Revision 2.0
7 | ALARM_VBUS_VOLTAGE_H 0 R | Not support
Ob : Cleared
6 TX_SUCCESS 0 RW | 1b : Reset or SOP* message
transmission successful.
Ob : Cleared
5 TX_DISCARD 0 RW 1b: Re_sef[ or SOP* message
transmission not sent due to
incoming receive message.
Ob : Cleared
1b : SOP* message transmission
4 TX_FAIL 0 RW | not successful, no GoodCRC
0x10 ALERT response received on SOP*
message transmission.
Ob : Cleared
3 RX HARD_ RESET 0 RW | 1b : Received Hard Reset
message
Ob : Cleared
2 RX_SOP_MSG_STATUS 0 RW | 1b : Receive status register
changed
Ob : Cleared
L POWER_STATUS 0 RW 1b : Port status changed
Ob : Cleared
0 CC_STATUS 0 RW 1b : CC status changed
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Address Reg Name |Bit Bit Name Default | Type Description
7 Reserved 0 R
6 Reserved 0
5 Reserved 0 R
4 Reserved 0 R
3 VBUS_SINK_DISCNT 0 R Not support
Ox11 ALERT ?b . TCPC Rx buffler is
unctioning properly.
2 RXBUF_OVFLOW 0 RW 1b : TCPC Rx buffer has
overflowed.
Ob : No Fault.
1 FAULT 0 RW | 1b: A Fault has occurred. Read
the FAULT_STATUS register.
0 |ALARM_VBUS VOLTAGE_L 0 R Not support
M_ALARM_VBUS_
7 VOLTAGE_H 1 RW | Not support
6 M TX SUCCESS 1 RW Ob Interrupt masked
- = 1b : Interrupt unmasked
5 M TX DISCARD 1 RW Ob Interrupt masked
- = 1b : Interrupt unmasked
4 M_TX_FAIL 1 RW Ob Interrupt masked
Ox12 ALERT_MAS 1b : Interrupt unmasked
K .
3| M_RX_HARD_RESET 1 | rw |Op:Interrupt masked
1b : Interrupt unmasked
2 | M_RX_SOP_MSG_STATUS | 1 Ry |90 Interrupt masked
- = - - 1b : Interrupt unmasked
1 M_POWER_STATUS 1 Ry |90 Interrupt masked
- — 1b : Interrupt unmasked
0 M CC STATUS 1 RW Ob Interrupt masked
- = 1b : Interrupt unmasked
7 Reserved 0 R
6 Reserved 0 R
5 Reserved 0 R
4 Reserved 0 R
Ox13 ALERT MAS | 3 M_VBUS_SINK_DISCNT 1 RW | Not support
X —
K .
2 M_RXBUF_OVFLOW 1 | rw |Ob:Interrupt masked
1b : Interrupt unmasked
Ob : Interrupt masked
1 M_FAULT 1 RW 1b : Interrupt unmasked
M_ALARM_VBUS_
0 VOLTAGE_L 1 RW | Not support
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7 | M_DBG_ACC_CONNECT 1 RW | Not support
6 M_TCPC_INITIAL 1 rw |OP: Interrupt masked
- - 1b : Interrupt unmasked
M_SRC_HV 1 RW | Not support
4 M_SRC_VBUS 1 RW | Not support
POWER_STAT M_VBUS_PRESENT Ob : Interrupt masked
0x14 — _ _ _ : pt maske
US_MASK | 3 DETC ! RW b . Interrupt unmasked
2| M_VBUS_PRESENT 1 | rw |Ob:Interrupt masked
- - 1b : Interrupt unmasked
1| M_VCONN_PRESENT 1| rw |90 Interruptmasked
1b : Interrupt unmasked
0 M_SINK_VBUS 1 RW | Not support
7 M VCON OV 0 RW Ob Interrupt masked
- - 1b : Interrupt unmasked
6 | M_FORCE OFF VBUS 1 | rw |Ob:Interrupt masked
- - - 1b : Interrupt unmasked
5 | M_AUTO_DISC_FAIL 1 | rw |Ob:Interrupt masked
1b : Interrupt unmasked
4 | M_FORCE_DISC FAIL 1 | rw |OP:Interrupt masked
FAULT STATU 1b : Interrupt unmasked
Ox15 S_MASK :
_ 3 M VBUS OC 1 RW Ob : Interrupt masked
- - 1b : Interrupt unmasked
Ob : Interrupt masked
2 M_VBUS_OV 1 RW 1b : Interrupt unmasked
Ob : Interrupt masked
1 M_VCON_OC ! RW 1b : Interrupt unmasked
0 M 12C ERROR 1 RW Ob Interrupt masked
- = 1b : Interrupt unmasked
7 H_IMPEDENCE 0 R Not support
DBG_ACC_CONNECT_O 1 R | Not support
5 | AUDIO_ACC_CONNECT 1 R | Not support
CONFIG_
0x18 STANDARD_ | 4 ACEXEN%A&?FLE— 0 R | Not support
OUTPUT
3.2 MUX_CTRL 0 R Not support
CONNECT_PRESENT 0 R Not support
0 CONNECT_ORIENT 0 R Not support
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Address Reg Name Bit Bit Name Default | Type Description
75 Reserved 0 R
4 Reserved 0 R

3:2 | 12C_CK_STRETCH 00 RW | Not support.

0 : Normal Operation. Incoming
messages enabled by
RECEIVE_DETECT passed to
TCPM via Alert.

1: BIST Test Mode. Incoming
messages enabled by
RECEIVE_DETECT resultin
Go0odCRC 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.

1 | BIST_TEST_MODE 0 RW

TCPC_CONTR

0x19 oL

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

0 PLUG_ORIENT 0 RW | 1b : When Vconn is enabled, apply it
to the CC1 pin. Monitor the CC2 pin
for BMC communications if PD
messaging is enabled.

Required

7 Reserved 0 R

Ob : No DRP. Bits B3..0 determine
6 DRP 0 RW | Rp/Rd/Ra settings
1b : DRP

00b : Rp default
0lb: Rp 1.5A
10b : Rp 3.0A
11b : Reserved

00b : Ra

oxia | ROLECONTR 01b : Rp (Use Rp definition in B5..4)
. 10b: Rd

3:2 cez 10 RW 11b : Open (Disconnect or don't

care)

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

00b : 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

5:4 RP_VALUE 0 RW

1:0 CC1 10 RW
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Address Reg Name Bit Bit Name Default | Type Description
Ob: Fault detection circuit
enabled
! DIS_VCON_OV 0 RW 1b: Fault detection circuit
disabled
6:5 Reserved 0 R
4 | DIS_FORCE_OFF_VBUS 0 RW | Not support
Ob : VBUS Discharge Fault
Ox1B FAULT_CONT 3 DIS_VBUS DISC FAULT _ 0 RW Detection Timer enabled
ROL TIMER 1b : VBUS Discharge Fault
Detection Timer disabled
2 DIS_VBUS_OC 0 RW | Not support
DIS_VBUS_oOV 0 RW | Not support
Ob : Fault detection circuit
enabled
0 DIS_VCON_OC 0 RW 1b : Fault detection circuit
disabled
Reserved 0 R
VBUS_VOL_MONITOR 0 RW | Not support
DIS_VOL_ALARM 0 RW | Not support
Ob : The TCPC shall not
automatically discharge VBUS
based on VBUS voltage.
4 AUTO_DISC _DISCNCT 1 RW 1b : The TCPC shall
automatically discharge
(default)
Ob : Disable bleed discharge
(default)
3 BLEED_DISC 0 RW 1b : Enable bleed discharge of
1 POWER_CON VBUS_ _
0x1C TROL Ob : Disable forced discharge
(default)
2 FORCE_DISC 0 RW 1b : Enable forced discharge of
VBUS.
Ob : TCPC delivers at least 1W
on VCONN
1 VCONN POWER SPT 0 RW 1b: TQPQ dehvgrs at least the
- - power indicated in
DEVICE_CAPABILITIES.VCON
NPowerSupported
Ob : Disable VCONN Source
(default)
0 EN_VCONN 0 RW | 1b: Enable VCONN Source to
CcC
Required
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7.6 Reserved 0 R

0b : the TCPC has stopped toggling or
5 DRP_STATUS 0 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)

00b : SRC.Open (Open, Rp)

01b : 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)
01b : SNK.Default (Above minimum
vRd-Connect)

10b : SNK.Powerl.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

0x1D CC_STATUS

If ROLE_CONTROL.CC2 = Ra, this field
is set to 00b

If ROLE_CONTROL.CC2 = Open, this
field is set to 00b

This field always returns 00b if
(DrpStatus = 1) or
(POWER_CONTROL.EnableVconn =1
and
POWER_CONTROL.PlugOrientation =
0). Otherwise, the returned value
depends upon ROLE_CONTROL.CC2.

Copyright ©2018 Richtek Technology Corporation. All rights reserved. RICHTEK is a registered trademark of Richtek Technology Corporation.

www.richtek.com DS5081-00 January 2018
138




RICHTEK

RT5081

Address
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Type
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0x1D

CC_STATUS

1:0

CC1_STATUS

If (ROLE_CONTROL.CC1 =Rp) or
(DrpResult = 0)

00b : SRC.Open (Open, Rp)

01b : SRC.Ra (below maximum vRa)
10b : SRC.Rd (within the vRd range)
11b: reserved

If (ROLE_CONTROL.CC1 = Rd) or
DrpResult = 1)

00b : SNK. Open (Below maximum vRa)
01b : SNK .Default (Above minimum
vRd-Connect)

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

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

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

If ROLE_CONTROL.CCL1 = Open, this
field is set to 00b

This field always returns 00b if
(DrpStatus = 1) or
(POWER_CONTROL.EnableVconn =1
and
POWER_CONTROL.PlugOrientation =
0). Otherwise, the returned value
depends upon ROLE_CONTROL.CC1.

Ox1E

POWER_STA
TUS

DBG_ACC_CONNE
CT

Not support

TCPC_INITIAL

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 00h..OFh

SRC_HV

Not support

SRC_VBUS

Not support

VBUS_PRESENT _
DETC

Ob : VBUS Present Detection Disabled
1b : VBUS Present Detection Enabled
(default)

VBUS_PRESENT

Ob : VBUS Disconnected
1b : VBUS Connected

VCONN_PRESENT

0Ob : VCONN is not present

1b : This bit is asserted when VCONN
present CC1 or CC2. Threshold is fixed
at 2.4v

SINK_VBUS

Not support
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Address Reg Name Bit Bit Name Default | Type Description

0Ob : Not in an over-voltage protection
7 VCON_OV 0 RW | state
1b : Over-voltage fault latched.

FORCE_OFF_

VBUS 0 RW | Not support

0b : No discharge failure
5 | AUTO_DISC_FAIL 0 RW | 1b : Discharge commanded by the

TCPM failed
Ob : No discharge failure
oxig | FAULT_STATU| 4 FOR?:iTE ISC_ 0 RW | 1b : Discharge commanded by the
S TCPM failed.
3 VBUS_OC 0 RW | Not support
VBUS_OV 0 RW | Not support
Ob : No Fault detected
! VCON_OC 0 RW 1b : Over current VCONN fault latched
1. DisableVbusDetect while sourcing or
0 12C_ERROR 0 RW sinking power over vbus enabled

2. TX_TRANSMIT with
TX_BYTECOUNT < 2
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Reg Name
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Type
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0x23

COMMAND

7:0

COMMAND

0010_0010b :
DisableVbusDetect

0011 _0011b : EnableVbusDetect
1001 _1001b : Start DRP Togging
1010_1010b : RXOneMore

0x24

DEVICE_CAP
ABILITIES_1L

75

ROLES_SUPPORT

110

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

001b : Source only

010b : Sink only

011b : 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
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Description

0x25

DEVICE_CAP
ABILITIES_
1H

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_ALARM

Ob : No VBUS voltage
measurement nor VBUS Alarms
1b : VBUS voltage measurement
and VBUS Alarms

1:0

SOURCE_RP_SUPPORT

10

00b : Rp default only

01b : Rp 1.5A and default

10b : Rp 3.0A, 1.5A, and default
11b : Reserved

Rp values which may be
configured by the TCPM via the
ROLE_CONTROL register
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Bit Name
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Type
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0x26

DEVICE_CAP
ABILITIES_2L

SINK_DISCONNECT
_DET

Ob:
VBUS_SINK_DISCONNECT_THRES
HOLD not implemented (default: Use
POWER_STATUS.VbusPresent=0b to
indicate a Sink disconnect)

1b:
VBUS_SINK_DISCONNECT_THRES
HOLD implemented

STOP_DISC_THD

Ob:
VBUS_STOP_DISCHARGE_THRESH
OLD not implemented (default)

1b:
VBUS_STOP_DISCHARGE_THRESH
OLD implemented

5:4

VBUS_VOL_ALARM_
LSB

11

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

VBUS VOLTAGE_ALARM_HI CFG
and

VBUS_VOLTAGE_ALARM_LO_CFG.
01 : TCPC has 50mV LSB for its
voltage alarm and uses only 9 bits.

VBUS_VOLTAGE_ALARM_HI_CFGJ0]
and

VBUS_VOLTAGE_ALARM_LO_CFG[0
] are ignored by TCPC.

10 : TCPC has 100mV LSB for its
voltage alarm and uses only 8 bits.

VBUS_VOLTAGE_ALARM_HI_CFGJ1:
0] and

VBUS_VOLTAGE_ALARM_LO_CFGJ[1
:0] are ignored by TCPC.
11 : reserved

31

VCONN_POWER

010

000b : 1.0W
001b: 1.5W
010b : 2.0W
011b: 3W
100b : 4W
101b : 5W
110b : 6W
111b : External

VCONN_OCF

Ob : TCPC is not capable of detecting a
Vconn fault

1b : TCPC is capable of detecting a
Vconn fault
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DEVICE_CAPA | _.
0x27 BILITIES_2H 7.0 Reserved 0 R
73 Reserved 0 R
Ob : Not present in TCPC
STANDARD_IN 2 VBUS_EXT_OVF 0 R 1b: PresF:ant in TCPC
0x28 | PUT_CAPABILI b Not CnTePC
TIES : Not present in
L VBUS_EXT_OCF 0 R 1b: Presentin TCPC
0 FORCE_OFF_VBUS_IN R | Not support.
Reserved R
Ob : Not present in TCPC
6 CPB_DBG_ACC_IND 0 R 1b : Presentin TCPC
Ob : Not present in TCPC
5 |CPB_VBUS_PRESENT_MNT 0 R 1b - Present in TCPC
Ob : Not present in TCPC
STANDARD_O 4 | CPB_AUDIO_ADT_ACC_IND 0 R 1b - Present in TCPC
0x29 | UTPUT_CAPA Ob : Not present in TCPC
BILITIES 3 CPB_ACTIVE_CABLE_IND 0 R 1b - Present in TCPC
Ob : Not present in TCPC
2 CPB_MUX_CFG_CTRL 0 R 1b : Present in TCPC
Ob : Not present in TCPC
1 | CPB_CONNECT_PRESENT 0 R 1b - Present in TCPC
Ob : Not present in TCPC
0 CPB_CONNECT_ORIENT 0 R 1b - Present in TCPC
75 Reserved 0 R
Ob : Message originated
4 CABLE_PLUG 0 RW frorTm Source, Slnk_, or DRP
1b : Message originated
from a Cable Plug
MESSAGE_HE Ob : Sink
OX2E | "ApER INFO | 3 DATA_ROLE 0 RW 11b : source
00b : Revision 1.0
2:1 USBPD_SPECREV 01 RW |01b : Revision 2.0
10b — 11b : Reserved
0 POWER_ROLE 0 rw |00 Sink
1b : Source
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Bit Name
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Type

Description

Ox2F

RECEIVE_DET
ECT

Reserved

EN_CABLE_RST

RW

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

1b : TCPC detects Cable Reset
signaling

EN_HARD_RST

RW

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

1b : TCPC detects Hard Reset
signaling

EN_SOP2DB

RW

Ob : TCPC does not detect
SOP_DBG"” message (default)
1b : TCPC detects SOP_DBG”
message

EN_SOP1DB

RW

Ob : TCPC does not detect
SOP_DBG’ message (default)
1b : TCPC detects SOP_DBG’
message

EN_SOP2

RW

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

0x30

RX_BYTE_CO
UNT

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_FRA
ME_TYPE

7:3

Reserved

2:0

RX_FRAME_TYPE

Type of received frame

000b : Received SOP

001b : Received SOP’

010b : Received SOP"

011b : Received SOP_DBG’

100b : Received SOP_DBG”
110b : Received Cable Reset
All others are reserved.

0x32

RX_BUF_HEA
DER_BYTE_O

7:0

RX_HEAD_0

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

0x33

RX_BUF_HEA
DER_BYTE_1

7:0

RX_HEAD_1

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

0x34

RX_BUF_OBJ
1 BYTE_O

7:0

RX_OBJ1_0

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

0x35

RX_BUF_OBJ
1 BYTE_1

7:0

RX_OBJ1 1

Byte 1 (bits 15..8) of 1st data
object
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0x36 R)l(:gl;(J_lle(;);J 7:0 RX_OBJ1 2 0 R ngt:cf (bits 23..16) of 1st data
0x37 R);:S:(J'IEE?EJ 7.0 RX_OBJ1 3 0 R ngt:cf (bits 31..24) of 1st data
0x38 Ré:gg—?ﬁ?g J 7:0 RX 0BJ2 0 0 R | Byte 0 (bits 7..0) of 2st data object
0x39 R)Z(:S:(J_IEES)EJ 7.0 RX_OBJ2_ 1 0 R ngt:ci (bits 15..8) of 2st data
Ox3A R)Z(:S:(J_IEES);J 7.0 RX_OBJ2. 2 0 R ngt:cf (bits 23..16) of 2st data
Ox3B R)Z(:S:(J_IEES)?I’BJ 7.0 RX_OBJ2 3 0 R Sét:c? (bits 31..24) of 2st data
0X3C Ré:Sb’%?? 7:0 RX_OBJ3 0 0 R | Byte 0 (bits 7..0) of 3st data object
0x3D R)3(:S\L(J1EES)13J 7.0 RX_OBJ3 1 0 R ngt:ci (bits 15..8) of 3st data
OX3E R)3(:S\L(J1EES)§J 7.0 RX_OBJ3 2 0 R ngt:cf (bits 23..16) of 3st data
OX3E R)E(,:S\L(J'IEE?QI,BJ 7.0 RX_OBJ3 3 0 R Egljtscf (bits 31..24) of 3st data
0x40 Ri:gg_llfﬁ%s J 7:0 RX_OBJ4 0 0 R | Byte O (bits 7..0) of 4st data object
oxa1 R§:§$$E?EJ 7.0 RX_OBJ4 1 0 R Sg/jtsci (bits 15..8) of 4st data
Ox42 R§:§$$E?§J 7.0 RX_OBJ4 2 0 R Sg/jtscf (bits 23..16) of 4st data
Ox43 R§:§$$E?§J 7.0 RX_OBJ4 3 0 R Sg/jtscf (bits 31..24) of 4st data
0x44 Ré:gg—?ﬁ?(? J 7:0 RX_0OBJ5_0 0 R [ Byte O (bits 7..0) of 5st data object
Ox45 R>5(:§$$E<_313J 7:0 RX_OBJ5_1 0 R Eétsci (bits 15..8) of 5st data
Ox46 R>5(:§$$E<_DZBJ 7:0 RX_OBJ5_2 0 R Eétscf (bits 23..16) of 5st data
OXA7 R)S(:S\L(J_IEE(_DEJ 70 RX_OBJ5_3 0 R ngteecf (bits 31..24) of 5st data
0x48 Ré:gb’%i?" 7:0 RX_OBJ6_0 0 R |Byte O (bits 7..0) of 6st data object
0x49 R)é:g:.(J_IIfEC_JEJ 7:0 RX_OBJ6_1 0 R Egjt:c% (bits 15..8) of 6st data
OxX4A R)é:g:.(J_IIfEC_JEJ 7:0 RX_OBJ6_2 0 R gk))/jteecf (bits 23..16) of 6st data
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RX_BUF_OBJ . Byte 3 (bits 31..24) of 6st data
0x4B 6 BYTE 3 7:0 RX_0OBJ6_3 0 R object
RX_BUF_OBJ . Byte 0 (bits 7..0) of 7st data
0x4C 7 BYTE.O 7:0 RX_0OBJ7_0 0 R object
RX_BUF_OBJ . Byte 1 (bits 15..8) of 7st data
0x4D 7 BYTE 1 7:0 RX_0OBJ7_1 0 R object
RX_BUF_OBJ . Byte 2 (bits 23..16) of 7st data
Ox4E 7 BYTE 2 7:0 RX_OBJ7_2 0 R object
RX_BUF_OBJ . Byte 3 (bits 31..24) of 7st data
Ox4F 7 BYTE 3 7:0 RX_0OBJ7_3 0 R object
7.6 Reserved 0 R
00b : 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
TX_BUF_FRA | 3 Reserved 0 R
0x30 ME_TYPE
- 000b : Transmit SOP
001b : Transmit SOP
010b : Transmit SOP"
011b : Transmit SOP_DBG’
100b : Transmit SOP_DBG”
2:0 TX_FRAME_TYPE 0 RW |101b : Transmit Hard Reset
110b : Transmit Cable Reset
111b : Transmit BIST Carrier
Mode 2 (TCPC shall exit the
BIST mode no later than
tBISTContMode max)
OX51 TX_BYTE_CO 7:0 TX BYTE COUNT 0 RW The nL_meer of bytes the TCPM
UNT - - will write
TX BUF_HEA . Byte 0 (bits 7..0) of message
0x52 DER BYTE 0 7:0 TX_HEAD_O 0 RwW header
TX BUF_HEA . Byte 1 (bits 15..8) of message
0x53 DER BYTE 1 7:0 TX_HEAD_1 0 RW header
TX_BUF_OBJ . Byte 0 (bits 7..0) of 1st data
0x54 1 BYTE 0 7.0 TX_OBJ1 0 0 RwW object
TX BUF_OBJ . Byte 1 (bits 15..8) of 1st data
0x55 1 BYTE 1 7:0 TX _OBJ1 1 0 RwW object
TX BUF_OBJ . Byte 2 (bits 23..16) of 1st data
0x56 1 BYTE 2 7:0 TX _OBJ1 2 0 RW object
TX BUF_OBJ . Byte 3 (bits 31..24) of 1st data
0x57 1 BYTE 3 7.0 TX _OBJ1 3 0 RwW object
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Address Reg Name Bit Bit Name Default | Type Description

OX58 TX_I;$$E?§)J2_ 7:0 TX_OBJ2_0 0 RW ngt:c(t) (bits 7..0) of 2st data
OX59 TX_EgEEC_)IfJZ_ 7:0 TX_OBJ2_1 0 RW ngt:ci (bits 15..8) of 2st data
OX5A TX_IE33$$EC_)§J2_ 7.0 TX_OBJ2_ 2 0 RW Sét:cf (bits 23..16) of 2st data
OX5B TX_IEB#EEC_)?JZ_ 7.0 TX_OBJ2_ 3 0 RW Sk))/jt:; (bits 31..24) of 2st data
OX5C TX_IEB#EEC_)(E)SJB_ 7.0 TX_OBJ3_0 0 RW Sk))/jtgc(t) (bits 7..0) of 3st data
OX5D TX_EgEE(_)lB‘B_ 7.0 TX_OBJ3 1 0 RW Sk})/jt:c% (bits 15..8) of 3st data
OX5E TX_EgEE(_)E‘B_ 70 TX_OBJ3_2 0 RW Sk))/jtee; (bits 23..16) of 3st data
OX5E TX_I;g'IEE(_)gl,BJ?,_ 7:0 TX_OBJ3 3 0 RW ngteec? (bits 31..24) of 3st data
0X60 TX_I;$_I?E(_3§J4_ 70 TX_OBJ4_0 0 RW ngteec(t) (bits 7..0) of 4st data
Ox61 TX_Eg_Iié_DlBM_ 20 TX OBJ4 1 0 RW ngtsc% (bits 15..8) of 4st data
0x62 TX_I;g_IIZ_E?EM_ 7:0 TX_OBJ4_2 0 RW Ek))/jt:; (bits 23..16) of 4st data
0x63 TX_I;g_IIZ_E?EM_ 7:0 TX_OBJ4_3 0 RW Sk);/jt:c? (bits 31..24) of 4st data
Ox64 TX_I;g_IIZ_E(jg)JS_ 7:0 TX_OBJ5_0 0 RW St))/jteec(t') (bits 7..0) of 5st data
OX65 TX_I;g_IIZ_E(leJS_ 7:0 TX_OBJ5_1 0 RW Sé‘t:c% (bits 15..8) of 5st data
Ox66 TX_Eg_IT_E(jEJS_ 7:0 TX_OBJ5_2 0 RW ngtscf (bits 23..16) of 5st data
OX67 TX_Eg_IT_E(_)SBJS_ 70 TX_OBJ5_3 0 RW Sétgcf (bits 31..24) of 5st data
Ox68 TX_E$_I|:_E(_)§J6_ 7:0 TX_OBJ6_0 0 RW ngt:c(t) (bits 7..0) of 6st data
Ox69 TX_I;$$E?I13J6_ 7:0 TX_OBJ6_1 0 RW ngt:ci (bits 15..8) of 6st data
OX6A TX_I;$$E?§J6_ 7:0 TX_OBJ6_2 0 RW ngt:cf (bits 23..16) of 6st data
OX6B TX_EgEEC_)EI,SJG_ 7.0 TX_OBJ6_3 0 RW ngt:c? (bits 31..24) of 6st data
OX6C TX_EgEEC_)CI)Sﬂ_ 7:0 TX_OBJ7_0 0 RW ngt:c(t) (bits 7..0) of 7st data
OX6D TX_IE33$$EC_)I13J7_ 7:0 TX_OBJ7 1 0 RW Sét:c% (bits 15..8) of 7st data
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Address Reg Name Bit Bit Name Default | Type Description
TX BUF_OBJ7_ |.. Byte 2 (bits 23..16) of 7st data
OX6E BYTE 2 7:0 TX_OBJ7 2 0 RW object
TX BUF_0OBJ7_ |.. Byte 3 (bits 31..24) of 7st data
OX6F BYTE 3 7:0 TX_OBJ7_3 0 RW object
VBUS_SINK_DIS
0x72 CONNECT_THR | 7:0 VBUS—_?LNDP%%;SCNT— 0 R Not support.
ESHOLD L '
VBUS_SINK_DIS|7:2 Reserved 0 R
0x73 | CONNECT_THR | = | yvBUS_ SINK_DISCNT_T
ESHOLD H 1:0 HD[9:8] 0 R | Not support.
VBUS_STOP_DI
0x74 SCHARGE_THR | 7:0 VBUS—?_LODT;B]ISCHG— 0 R Not support.
ESHOLD L ’
VBUS _STOP DI |7:2 Reserved 0 R
0x75 | SCHARGE_THR VBUS_STOP_DISCHG
ESHOLD H 1:0 _THD[.C.ES] - 0 R Not support.
VBUS _VOLTAG |, .| VBUS_VOLTAGE_ALA
0x76 E_ALARM HI_L 7:0 RM_HI[7:0] 0 R Not support.
7:2 Reserved 0 R
ox77 | YBLS VOLTAS VBUS_VOLTAGE_ALA
E ALARM HI H |1- _ _
_ _H_R 1.0 RM_HI[9:8] 0 R Not support.
VBUS _VOLTAG |, .| VBUS_VOLTAGE_ALA
0x78 E_ALARM_LO L 7:0 RM_LO[7:0] 0 R | Not support.
7:2 Reserved 0 R
0X79 VBUS_VOLTAG VB VOLTAGE ALA
E_ALARM_LO_H|1:0 USR_’MOLO[Q('BS]_ 0 R | Not support.
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Address Reg Name |Bit Bit Name Default | Type Description
1 : 300K divided from
7 CK_300K_SEL 1 RW | BMCIO_24M
0 : 320K from BMCIO_320K
6 Reserved 1 R
5 SHIPPING_OFF 0 rw |9 Shipping mode
- 1 : Non-shipping mode
0 : Disable PD3.0 Extended
0x9B SYS_CTRLS essane
X .
_ 4 ENEXTMSG 0 RW 1: Enable PD3.0 Extended
message
affect GoodCRC receive detect
between PD2.0 and PD3.0
1 : Auto enter idle mode enable
3 AUTOIDLE_EN 0 RW 0 : Auto enter idle mode disable
Enter idle mode timeout time =
2.0 AUTOIDLE_TIMEOUT 000 RW | (AUTOIDLE_TIMEOUT*2+1)*6.4
ms
VBUS auto-discharge level
selection
. 2'b00 -> 50Q
7:6 VBUS_AUTODIS 10 RwW 2501 -> 1000
2'b10 -> 200Q
O AB VBUS_DISC 2'b11 -> 300Q
HG VBUS bleed-discharge selection
1'b00 -> 5K
5:4 VBUS_ BleedDIS 10 RW |[1'b01 -> 10K
1'b10 -> 15K
1'b11 -> 20K
3.0 Reserved 0 R
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Thermal Considerations

The junction temperature should never exceed the
absolute maximum junction temperature Tjwmax), 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 :

Ppomax) = (Tamax) — Ta) / 634

where Tjmax) is the maximum junction temperature, Tais
the ambient temperature, and 64 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, 04, 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 :

Pomax) = (125°C - 25°C) / (22.8°C/W) = 4.38W for
aWL-CSP-93B 4.22x4.32 (BSC) package.

The maximum power dissipation depends on the operating
ambient temperature for the fixed Tjwmax) and the thermal
resistance, 8;a. The derating curves in Figure 18 allows
the designer to see the effect of rising ambient temperature

on the maximum power dissipation.
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Figure 18. Derating Curve of Maximum Power Dissipation

Layout Considerations

The PCB layout is an important step to maintain the high
performance of the RT5081. Both the high current and the
fast switching nodes demand full attention to the PCB
layout to save the robustness of the RT5081 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
RT5081, the following PCB layout guidelines must be
strictly followed.

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

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

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

» Connectthe AGND and PGND to a strong ground plane
for maximum thermal dissipation and noise protection.

» 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.

Top Layer
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.

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

2" Layer

For LVHI application, uses 2™ layer for high power request.
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Without external OVP and CHG_LVHICTRL-controlled direct charge function.
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With external OVP and CHG_LVHICTRL-controlled direct charge function.
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Outline Dimension

FIN A1
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Dimensions In Millimeters Dimensions In Inches
Symbol
Min Max Min Max.
A 0.500 0.600 0.020 0.024
Al 0.170 0.230 0.007 0.009
b 0.240 0.300 0.009 0.012
D 4.280 4.360 0.169 0.172
D1 3.600 0.142
E 4.180 4.260 0.165 0.168
El 3.600 0.142
e 0.400 0.016

93B WL-CSP 4.22x4.32 Package (BSC)
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Footprint Information
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Number of Footprint Dimension (mm)
Package . Type Tolerance
Pin e A B
NSMD 0.240 0.340
WL-CSP4.22*4.32-93(BSC) 93 0.400 +0.025
SMD 0.270 0.240
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