RICHTEK

RT9492

5A-41 Cel

Gener al Descripti

The RT9492 is a highly-integrated 5A Buck-Boost
switch mode battery charge management and system
power path management device for 1-4 cell Li-lon and
Li-polymer battery. The low impedance power path
optimizes switch-mode operation efficiency, reduces
battery charging time and extends battery life during
discharging phase. The I12C serial interface with
charging and system settings makes the device a truly
flexible solution.

Ordering I nformat.
RT9492 ] Ii
Pin 1 Orientation
(2): Quadrant 2, Follow EIA-481
Package Type
QVF: VQFN-29TL 4x4 (FC) (V-Type)
Lead Plating System
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a 96.7% Charge Efficiency at 2A with 9V Input
and 8V Battery
a Support 3.6V to 24V Input Voltage Range
a Average Input Current Regulation (AICR)
a Minimum Input Voltage Regulation (MIVR)

. Supports USB On-The-Go (OTG)

a 93.4% OTG Efficiency at 2A with 8.4V Battery

O N and 5V Output

a Output Voltage with 10mV Resolution to

Support USB-PD
o BAT Current Limit Regulation (BCLR)
l nput Selection
FRB8aml ess
LowBatt QuiyescCent ent
Hi gt cur acGh afrageevr and
Protection
nG(?vgreTﬁmpSrgltlurle ProtectloanOTPI ant
= Junctlon Thermal Regulatlon (JQI'R)
a Input Protectlon (VAC OVP/VBUS OVP/OCP)
Battery Overvoltage Protection (VBAT OVP)
System Voltage Protection (VSYS OVP/UVP)
System Over-Load Protection (VSYS OLP)
Cycle-by-Cycle Overcurrent Protection (OCP)
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Acces s o% OTG Low Battery Protection (OTG LBP)

a OTG Voltage Protection (OTG OVP/UVP)
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RT9492

RICHTEK

Mar ki m§ or mati on Pin Configuration
GT=: Product Code (TOP VIEW)
YMDNN: Date Code
GT=YM A
DNN S$2S9
o n O n un
L bot gl b7t o too 4
STAT/OTG [ 1L
VBUS [27:
VBUS [3:
BTSTL [
REGN [57
RIS
N dZ2W <
0 Q
< <
VQFN-29TL 4x4 (FC)
DeviCempari son
Part Number RT9490 RT9492
DEVI CE_I D, REG 1100 1110
VAC_OVP, REGOX 7V Default), 12 7V, 12V, (1D8eM\,a w2l
PG Pin Yes N A
| BAT Pin Yes N A
BATRI n Yes N A
ADC Yes N A
Package WLCSFKB 6B 2. 93x3. 4 VQFRI9TL 4x4 (H
Functi onal Pin Description
Pin No Pin Nal O Pin Function
Open-drain charger status output. Connect the STAT pin to a logic rail via
2.2kWto 10kWresistor. The STAT pin indicates charger status.
1 STATIOTG DI Open-drain OTG mode enable control input. Active high. Connect the OTG
pin to a logic rail via 2.2kWto 10kW resistor.
Charger input voltage. The internal current sensing circuit is connected
2,3 VBUS P | between VBUS and PMID. Connect two 10n¥ capacitors from VBUS to
GND and place as close as possible to VBUS.
The high-side switching MOSFET (Q1) driver positive supply. Internally, the
4 BTST1 P |BTST1 is connected to the cathode of the bootstrap diode. Connect the
47nF bootstrap capacitor from BTST1 to SW1.
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RICHTEK

RT9492

Nol Pin

N a

Pin Function

REGN

PWM low-side driver and internal supply output. Internally, REGN is
connected to the anode of the bootstrap diode. Connect a 4.7nF capacitor
from REGN to GND. The capacitor should be placed close to the IC. REGN
must be used only for RT9492 relative functions.

D+

Al

~

Positive line of the USB data line pair. D+/Di based USB host/charging port
detection. The detection includes data contact detection (DCD), primary,
secondary detection in BC1.2 and manual control mode.

Al

~

Negative line of the USB data line pair. D+/Di based USB host/charging
port detection. The detection includes data contact detection (DCD),
primary, secondary detection in BC1.2 and manual control mode.

VAC2

Al

VAC2 voltage sensing. When a voltage on VAC2 is above VAC2_UVLO, it
represents input source plug in on port2. When there is no external AC-
RBFET2, the VAC2 must connect to VBUS

VAC1

Al

VAC1 voltage sensing. When a voltage on VACL is above VAC1_UVLO, it
represents input source plug in on portl. When there is no external AC-
RBFET1, the VAC1 must connect to VBUS

10

ACDRV2

External AC-RB N-channel FET gate driver output. The ACDRV2 is
connected to external AC-RBFET2, the charger turns on AC-RBFET2 by
increasing ACDRV?2 voltage 5V above the AC-RBFET2 drain when the turn
on condition is valid. When there is no external AC-RBFET2, the ACDRV2
must connect to GND.

11

ACDRV1

External AC-RB N-channel FET gate driver output. The ACDRVL1 is
connected to external AC-RBFET1, the charger turns on AC-RBFET1 by
increasing ACDRV1 voltage 5V above the AC-RBFET1 drain when the turn
on condition is valid. When there is no external AC-RBFETL1, the ACDRV1
must connect to GND.

12

QON

DI

Ship FET control input. When the device is in ship mode, a logic low duration
with tQON_EXIT_SHIP_DLY turns on Ship FET to exit ship mode. A logic low
duration with tooN_RsT turns off the ship FET and stop converter switching
for tsys_RsT and resume to provide system reset. Pull-High to internal bias
circuit via 200kW resistor.

13

DI

Charge enable pin. Active low. When this pin is driven low and
REG_CHG_EN = 1, battery charging is enabled. Do NOT leave this pin
floating.

14

SCL

DI

I2C interface clock. Connect SCL to the logic rail through a 10kWresistor.

15

SDA

DI (

12C interface clock. Connect SDA to the logic rail through a 10kWresistor.

16

TS

Al

Temperature qualification voltage input to support JEITA profile. Connect a
negative temperature coefficient thermistor (103AT). Program temperature
window with a resistor divider from REGN to TS to GND. The resistors used
for resistor divider recommend 1% resistance tolerance. Charge suspends
when TS pin voltage is out of range. When TS pin is not used, connect a
10kWresistor from REGN to TS and a 10kW resistor from TS to GND.

17

ILIM_HZ

Al

Input current limit setting and HZ mode control. A resistor divider is
connected to ILIM_HZ pin by pull up resistors from REGN to GND. The pin
voltage is calculated as ViLim_Hz = 1V + 800mWx ILIM, where ILIM is target
input current limit. The input current limit for charger is the lower setting
between ILIM_HZ and AICR register. When the pin voltage is below 0.75V,
the buck-boost converter stops switching and REGN on. When the pin
voltage is higher than 1V, the converter resumes switching.
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RT9492

RICHTEK

Pin

N o

Pin Na

Pin Function

18

BATP

Positive battery voltage sensing. Connect to the positive terminal of battery
pack. It is recommended to place 100W series resistor between BATP and
the positive terminal of battery pack.

19

BTST2

The high-side switching MOSFET (Q4) driver positive supply. Internally, the
BTST2 is connected to the cathode of the bootstrap diode. Connect the
47nF bootstrap capacitor from BTST2 to SW2.

20

PROG

Al

Charger POR default setting program. A resistor is connected from PROG
to GND to set battery cells for default charging profile and switching
frequency. The resistor connected to PROG is recommended to be 1% or
2% resistance tolerance.

21

INT

DO

Open-drain interrupt output. Active low. Connect the INT to a logic rail
through 10kWresistor. The INT pin sends active low pulse to host to report
charger device status and fault.

22,23

BAT

Battery connection point to the positive terminal of the battery pack. The
internal current sensing circuit is connected between SYS and BAT.
Connect two 10nF capacitors from BAT to GND and place as close as
possible to BAT.

24

SDRV

External Ship N-channel FET gate driver output. The SDRYV is connected to
external ship FET, the SDRYV is always turned off when in ship or shutdown
mode. Without using ship FET, must connect a 1nF/50V capacitor from
SDRV to GND.

25

SYS

Charger output connection point. Connected to the drain of high-side
switching MOSFET (Q4) and the internal current sensing circuit between
SYS and BAT. Connect five 10nF and a 0.1nF capacitors from SYS to GND
and place as close as possible to SYS.

26

SW2

Switching node two connecting to output inductor. Internally SW2 is
connected to the drain of the low-side switching MOSFET (Q3) and the
source of the high-side switching MOSFET (Q4).

27

GND

Power Ground

28

SW1

Switching node one connecting to output inductor. Internally SW1 is
connected to the source of the high-side switching MOSFET (Q1) and the
drain of the low-side switching MOSFET (Q2).

29

PMID

Connected to the drain of high-side switching MOSFET (Q1). Connect three
10nF and a 0.1nF capacitors from PMID to GND and place as close as

possible to PMID.

CopyrightRiEh2@X3 Te crhpnoorlaotgiyonCo Al | R.'cg‘lTE_Krd&eravercb.gistered trademar k of Richtek

WWWwW.

4

richtek.com

DS94-062 July

202



RICHTEK

RT9492

Funct iBdmalk Di agram
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RT9492

RICHTEK

System Bl ock

Di agram
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Charge Pump /
Buck-Boost Charger
Wireless
RX [ ] VBUS
Charge Pump /
Buck-Boost Charger
OVvP
VBUS
Buck-Boost Charger
RT9492
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SW1
O I L VBUS
& 8 |D+
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=3 |- 5
) SYS
cc1 _|
BAT
cec2
M
TCPC Fuel Gauge Battery Pack
RT1718S

Charge Pump/ | System
Buck Converter
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Recommended

RICHTEK RT9492

Absol ute Maxi munmneRati ngs

. Voltage Sense Pin Voltage, VAC1, VAC2 -2V to 30V
Supply Pin Voltage, VBUS -2V to 30V

. Terminal Pin Voltage, PMID - 0.3V to 30V

. Terminal Pin Voltage, ACDRV1, ACDRV2, BTST1 -0.3Vto 32V

. Terminal Pin Voltage, BTST2 -0.3Vto 29V

. Terminal Pin Voltage, SW1 -2V (50ns) to 30V

. Terminal Pin Voltage, SW2 -2V (50ns) to 23V

. Terminal Pin Voltage, SYS -0.3Vto 23V
Supply Pin Voltage, BAT - 0.3V to 20V

. Voltage Sense Pin Voltage, BATP -0.3Vto 20V

., Terminal Pin Voltage, SDRV -0.3Vto 26V

. Terminal Pin Voltage, PMID-VBUS -0.3Vto 6V

. Terminal Pin Voltage, BTST1-SW1, BTST2-SW2 -0.3Vto 6V

. Terminal Pin Voltage, SYS-BAT -0.3Vto 16V

. Terminal Pin Voltage, SDRV-BAT -0.3Vto 6V
Other Pins Voltage, STAT/OTG, SCL, SDA,W, E D+, D- -0.3Vto 6V
Other Pins Voltage for REGN, TS, ﬁ ILIM_HZ, PROG -0.3Vto 6V
Power Dissipation, PD @ TA=25C
VQFN-29TL 4x4 (FC) 2.38W
Package Thermal Resistance  (Note 2)
VQFN-29TL 4x4 (FC), quA 44°C/wW
VQFN-29TL 4x4 (FC), qic 3.6 C/wW
Lead Temperature (Soldering, 10 sec.) 260 C

. Junction Temperature 150 C
Storage Temperature Range -55Cto150 C
ESD Susceptibility  (Note 3)
HBM (Human Body Model) 2kvV

OperatimegyseCondi ti ons

. Voltage Sense Pin Voltage, VAC1, VAC2 3.6V to 24V
Supply Input Voltage Range, VBUS 3.6V to 24V
Maximum Input Current, IBUS 3.3A
Maximum Input Current, IOTG 3.32A
Maximum Output Current (SW2), ISYS  (Note 5) 5A
Maximum Battery Voltage, VBAT 18.8vV
Maximum Charge Current, IBAT 5A
Maximum Discharge Current, IBAT 10A

. Ambient Temperature Range -40Cto85C

. Junction Temperature Range -40Cto130 C
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RT9492

RICHTEK

El ectrical Characteristics
(VBusuvL s BUS BWsovela= 25 unl ese®spebef @WNad)e
Par ameter Symbol Test Conditi Min Typ | Max{Uni
Quiescent Current
Battery Discharge BATP = 8V, No VBUS, 1°C
Current (BATP) in Ship | IQ_BAT_OFF enabled, SYS no load, in ship - 25 6 mA
Mode mode, measure IBAT
Battery Discharge BATP = 8V, No VBUS, I1°C
Current (BATP) in ISD_BAT_OFF disable, SYS no load, in -- 0.6 0.7 mA
Shutdown Mode shutdown mode, measure IBAT
Battery Discharge VBAT = 8V, No VBUS, Q5 is
Current (BATP, BAT) in 2
IQ_BAT_ON enabled, 1°C enabled, SYS no -- 18 23 mA
the Battery Only Mode, load. measure IBAT
Q5 is Enabled '
Input Supply Current Vac =5V, HZ mode, no battery, B
(VAC) in HZ mode IVAC_Hz ACDRY enable 500 | 550 | mA
Input Supply Current VBuUs = 5V, HZ mode, no B
(VBUS) in HZ mode IVBUS_HZ battery, ACDRYV disable 354 400 | mA
VBuUS = 15V, VBAT =8V,
charge disabled, converter __ 3 _
switching, ISYS = 0A, OOA
disabled
Input Supply Current lBUS_SW mA
(VBUS) VBUS = 15V, VBAT =8V,
charge disabled, converter B 5 B
switching, ISYS = 0A, OOA
enable
VBAT = 8V, VOTG =5V, OTG
mode enabled, converter __ 2 _
. switching, IBUS = 0A, OOA
Battery Discharge . disabled
Current (BATP, BAT) in | IBAT_OTG mA
OTG Mode VBAT = 8V, VOTG =5V, OTG
mode enabled, converter _ 5 _
switching, IBUS = 0A, OOA
enabled
VAC, VBUS and BAT Power
. VAc rising until ACFET turn on,
}r/jrﬁ gsr:nt?]éhg\?gge 0 VVAC_RISE measure VAC, VBUS, -- 34 3.5 \%
ACDRV1 and ACDRV2
. Vac falling until ACFET turn off,
\T/jri gllfl?r?etr;\rce:sbhg\l;j o VVAC_FALL measure VAC, VBUS, 3 3.2 -- \%
ACDRV1 and ACDRV2
VBUS Operating Range | VBUS OP VBUS rising 3.6 -- 24 \%
\éBUS Rising for Active \éBUS only, VBU_S rising until 3.45 36 3.75 Vv
I1“C, No Battery 1“C can communicate
: VBUS_UVLO _ :
VBUS Falling to Turn Off VBUS only, VBUS falling until 23 24 26 Vv
1°C, No Battery I2C can communicate ' ' '
VBUS Rising Threshold -
to Start Switching VVBUS_RISE VBUS rising 3.45 3.6 3.75 \%
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RICHTEK

RT9492

Par ameter Symbol Test Conditi Min Typ | Max{Uni
VBUS Falling Threshold .
to Turn off REGN VBUS_FALL VBus falling 3.03 3.2 3.3 \%
VAC 26V Overvoltage Vac rising, VAC_OVP[1:0] = 252 26 26.8
Rising Threshold 00, for both VAC1 and VAC2 ' '
VAC 26V Overvoltage Vac falling, VAC_OVP[1:0] = 244 259 26
Falling Threshold 00, for both VAC1 and VAC2 ' '
VAC 18V Overvoltage VAc rising, VAC_OVP[1:0] = 17.4 18 18.6
rising threshold 01, for both VAC1 and VAC2 ' '
VAC 18V Overvoltage Vac falling, VAC_OVP[1:0] = 16.9 175 18.1
falling threshold 01, for both VAC1 and VAC2 ' ' '
VAC_ovp — v
VAC 12V Overvoltage Vac rising, VAC_OVP[1:0] = 116 12 124
Rising Threshold 10, for both VAC1 and VAC2 ' '
VAC 12V Overvoltage Vac falling, VAC_OVP[1:0] = 11.2 116 12
Falling Threshold 10, for both VAC1 and VAC2 ' '
VAC 7V Overvoltage VAc rising, VAC_OVP[1:0] = 6.6 7 74
Rising Threshold 11, for both VAC1 and VAC2 ) '
VAC 7V Overvoltage Vac falling, VAC_OVP[1:0] = 6. 5 6 8l 7. 1
Falling Threshold 11, for both VAC1 and VAC2 ) ) ’
VBUS Overvoltage L
Rising Threshold VBUS rising 24 25 26.
VBUS O 0 VBUS_OVP \%
vervoltage .
Falling Threshold VBus falling 23 24 24,
IBUS Overcurrent Rising BUS oC IBUS risin o 8 o A
Threshold BUS_ P BU 9
BAT for turn on Q5 and -
Active 12C VBAT rising 2.4 2.6 2.7
BAT T £ OB and VBAT_UVLO v
2C or turn off Q5 an VBAT falling 2.2 2.4 25
BATP for turn on Ship -
FET and Active 12C VBATP rising 3.3 34 3.5
BATP for turn off I°C and VBATP_UVLO v
Ship FET VBATP falling 2.2 2.4 25
Bad Adapter Detection .
Falling Threshold VBUS_MIN VBus falling 3.3 3.4 3.5 Y,
Bad Adapter Detection -
Hysteresis VBUS_MIN_HYS VBuUS rising 140 200 250 | mVv
Bad Adapter Detection Sink source from VBus to GND,
Sink Source RBADSRC VBUS =5V N 11 N kw
Power Path
SYS Minimum VsysMmIN regulation range
Regulation Voltage VSYSMIN_RANGE measured on SYS 2.5 -- 16 \%
Range
SYS Minimum
Regulation Voltage Step VSYSMIN_STEP N 250 - mv
SYS Minimum VSYSMIN VBAT < VsysmMIN, Q5 disabled/ VSYSMIN VSYSMIN _ Vv
Regulation Voltage enable +0.2
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RT9492

RICHTEK

Par ameter Symbol Test Conditi Min Typ | Max{Uni
SYS Minimum
Regulation Voltage VSYSMIN_ACC 12 -- 2 %
Accuracy
SYS Regulation Voltage VSYSREG_RANGE 3.3 - 19.1 \Vi
Range
VBAT = 16.8V, VBAT > VSYSMIN,
05 disabled 16.9 171 173 | V
VBA T =12.6V, VBAT > VSYSMIN,
- 05 disabled 12.72 12.9 13.14| V
SYS Regulation Voltage | VSYSREG v VYR v
BAT = 8.4V, VBAT > VSYSMIN,
05 disabled 8.53 8.7 887 | V
VBAT = 4.2V, VBAT > VSYSMIN,
05 disabled 4.36 4.5 465 | V
As a percentage of the system
VSYS Overvoltage regulation voltage, the
Rising Threshold converter stops switching when 105.5 110 1125
Vsys rises
Vsys_ovp %
As a percentage of the system
VSYS Overvoltage regulation voltage, the
Falling Threshold converter re-start switching 95.5 100 1025
when Vsys falling
VSYS Overvoltage Sink Rsys_ovp Sink source from Vsys to GND -- 0.85 -- kw
Source
VSYS Short Voltage .
Falling Threshold VSYS_SHORT VSYS falling 2.1 2.2 2.3 \%
Battery Charger
Charge Voltage Range | VBAT_REG_RANGE 3 -- 18.8 \%
Charge Voltage Step VBAT_REG_STEP -- 10 -- mV
VBAT_REG = 4.2V -0.3 -- 0.3
i VBAT_REG = 8.4V -0.3 -- 0.3
Charge Voltage Setting VBAT REG_ACC _| %
Accuracy VBAT REG = 12.6V -0.3 - 0.3
VBAT REG = 16.8V -0.5 -- 0.5
Charge Current
Regulation Range ICHG_REG_RANGE 150 -- 5000 | mA
Charge Current
Regulation Step ICHG_REG_STEP -- 10 -- mA
ICHG_REG = 2A,
VSYS MIN = 7V, VBAT = 8V 35 35
Charge Current ICHG REG ACC ICHG_REG = 1A, -4 B 4 o
Regulation Accuracy - - Vsys_MIN = 7V, VBAT = 8V 0
IcCHG_REG = 0.5A,
VsSYs MIN = 7V, VBAT = 8V 75 75
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Par ameter Symbol Test Conditi Min Typ | Max{Uni
VPRE_CHG = 15% X VBAT_REG,
Pre-charge to Fast-charge 13 15 17
= 0,
VPRE_CHG = 62% X VBAT_REG, 605 62 63.5
Pre-charge to Fast-charge
Pre-Charge Rising VPRE CHG_RISE | VPRE_CHG = 66.5% X %
Threshold VBAT_REG, Pre-charge to Fast- 65 66.5 68
charge
VPRE_CHG = 71.5% X
VBAT_REG, Pre-charge to Fast- 70 71.5 73
charge
Pre-Charge Hysteresis VPRE_CHG_HYS Fast-charge to Pre-charge -- 15 -- %
Pre-Charge Current IPRE_CHG_RANGE | Default = 120mA 120 ~ | 2000 | mA
Range
Pre-Charge Current Step | IPRE_CHG_STEP -- 40 -- mA
IPRE_CHG = 480mA,
VsSYs_MIN = 7V, VBAT = 6.5V 75 75
IPRE_CHG = 200mA, i _ o
Pre-Charge Accuracy IPRE_CHG_ACC VSYS_MIN = 7V, VBAT = 6.5V 15 15 )
IPRE_CHG = 120mA,
VsYs MIN = 7V, VBAT = 6.5V 30 30
End-Of-Charge Current IEOC_CHG_RANGE | Default = 200mA 120 - 1000 | mA
Range
End-Of-Charge Current IEOC_CHG STEP __ 20 _ mA
Step
IEOC_CHG = 200mA,
DIS EOC FCCM =0 -15 -- 15
VBUs = 5V/15V, VBAT = 8.4V
IEOC_CHG = 480mA,
(E,\T:t'eo;')Charge ACCUraCY | ¢ crg_acc | DIS_EOC_FCCM = 0 -13 - 13 | %
VBUS = 5V/15V, VBAT = 8.4V
IEOC_CHG = 200mA,
DIS EOC FCCM =1 - - 5
VBUs = 5V/15V, VBAT = 8.4V
Trickle-Charge Falling VTRICKLE_CHG_ VBaT falling 18 2 29 v
Threshold FALL
Trickle-Charge Rising VTRICKLE_CHG_ -
Threshold RISE VBAT rising 2.05 2.25 245 |V
Trickle-Charge Current ITRICKLE_CHG VBAT < VTRICKLE_CHG_RISE 80 100 120 | mA
VBAT falling, VRECHG = 200mV, 180 200 230
Re_Charge Threshold VBUS = 15V, VBAT_REG = 8.4V
VRE_CHG - mV
Below VBAT_REG VBAT falling, VRECHG = 400mV 360 400 460
VBUS = 15V, VBAT REG = 16.8V
Input Voltage and Current Regulation
M|n|mur_n Input Voltage VMIVR_RANGE 3.6 - 22 \Vi
Regulation Range
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RICHTEK

Par ameter Symbol Test Conditi Min Typ | Max{Uni
Minimum Input Voltage
Regulation Step VMIVR_STEP 100 mV
Minimum Input Voltage _ 0
Regulation Accuracy VMIVR_ACC VMIVR = 4.3V, 10.6V and 18.6V 1 1 )
Averagg Input Current IAICR_RANGE 0.1 -- 3.3 A
Regulation Range
Averagg Input Current IAICR_STEP _ 10 _ mA
Regulation Step
VBUS = 15V, laicr = 500mA 450 470 500
: AICR_ACC
Regulation Accuracy - VBUS = 15V, IaiCR = 2000mA 1800 1900 | 2000
VBuUs = 15V, laicr > 2000mA -9 - 0 %
BAT Overvoltage Protection
Bgt.tery Overvoltage VBAT rising, as percentage of 103 104 105 %
Rising VBAT_REG
B @) It Veat_ove VAT falli t f
attlery vervoltage BAT falling, as percentage o 101 102 103 %
Falling VBAT_REG
Battery Overvoltage Sink RBAT_ovpP Sink source from VBAT to GND -- 1.1 -- kw
Source
Thermal Regulation and Shutdown
Junction Thermal _ o o
Regulation Range TJ_THREG_RANGE | Default = 120°C 60 120 C
Junction Thermal o
Regulation Step TJ_THREG_STEP -- 20 -- C
TJ THREG = 120°C -- 120 --
Junction Thermal Ty THREG AGC TJ_THREG = 100°C -- 100 -- «c
Regulation Accuracy - - TJ THREG = 80°C - 80 -
TJ_THREG = 60°C -- 60 --
TJ_THREG = 150°C, 130 150 | 170
Temperature rising
TJ_THREG = 130°C, 110 130 | 150
Thermal Shutdown Tore Temperature rising o
Risin = o
g T3_THREG = 120°C, 100 120 | 140
Temperature rising
TJ._THREG = 85°C, Temperature 65 85 105
rising
Thermal Shutdown . o
Hysteresis TOTP_HYS Temperature falling -- 30 -- C
NTC Monitor (Charger Mode)
o VVTS_COLD - - %
COLD Threshold (0°C) Vs falling, the ratio of VREGN 70.8 72 73.2
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Par ameter Symbol Test Conditi Min Typ | Max{Uni
VVvTs_cooL = 5°C, VTs rising, 706 711 716
the ratio of VREGN ' ' '
VvTs_cooL = 10°C, VTs rising, 67.4 68.5 69.6
Battery Temperature VWTS cooL RISE the ratio of VREGN ' ' ' %
COOL Rising Threshold - VWTs_cooL = 15°C, VTS rising,
— 65 65.5 66
the ratio of VREGN
VvTs_cooL = 20°C, VTs rising, 61.9 62.4 62.9
the ratio of VREGN ' ' '
VVTS_C.ZOOL =5°C, Vs falling, 69.3 69.8 703 | %
the ratio of VREGN
VVTS__COOL = 10°C, Vs falling, 65.9 67 651 | %
Battery Temperature VWTS coOL FALL the ratio of VREGN
COOL Falling Threshold - VWTs_cooL = 15°C, Vs falling,
; 63.7 64.2 64.7
the ratio of VREGN o
0
VvTs_cooL = 20°C, Vs falling, 60.6 611 61.6
the ratio of VREGN ' ' '
VVTS WARM = 40°C, Vs falling, 479 48.4 48.9
the ratio of VREGN ' ' '
VTS WARM = 45°C, Vs falling, 44.2 45 45.8
Battery Temperature VATS WARM FALL the ratio of VREGN ' ' %
WARM Falling Threshold - - VVTS_WARM = 50°C, Vs falling,
. 40.7 41.2 41.7
the ratio of VREGN
VVvTS_WARM = 55°C, VTs falling, 37.2 37.7 38.2
the ratio of VREGN ' ' '
VTS _WARM = 40°C, VTs rising, 49.2 49.7 50.2
the ratio of VREGN ' ' '
VvTS WARM = 45°C, VTs rising, 452 46 46.8
Battery Temperature the ratio of VREGN ' ' .
WARM Rising Threshold | VVTS-WARM_RISE — 500 i &
g VVTS_WARM = 50°C, VTs rising, 42 425 43
the ratio of VREGN '
VVTS_WARM = 55°C, VTs rising, 385 39 395
the ratio of VREGN ' '
o VVTS_HOT — - %
HOT Threshold (60°C) VTs rising, the ratio of VREGN 34.9 355 | 36.1
NTC Monitor (OTG Mode)
VVTS_COLD_OTG = - 20°C,
Battery Temperature VTs rising, the ratio of VREGN 8.7 80 81.3
COLD Rising Threshold \R/I\;TES—COLD—OTG— g ~ . %
OTG mode VVTS__CEOLD_OTG =- 10°C, 757 77 78.3
VTs rising, the ratio of VREGN
VVTS_COLD_OTG = - 20°C,
Battery Temperature Vs falling, the ratio of VREGN 8.2 8.7 1792
COLD Falling Threshold '\:/XLTf—COLD—OTG— v 9 10C %
OTG mode VTS _COLD OTG = - ,
V7s falling, the ratio of VREGN 4.8 76 .2
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Par ameter Symbol Test Conditi Min Typ | Max{Uni
VVTS_HOT_OTG = 55°C, VTS
falling, the ratio of VREGN 37.2 31.7 38.2
Battery Temperature — o
HOT Falling Threshold \F//:’LTLS—HOT—OTG— ?;ﬂ;—”&;—?;%;fgie\ﬁs 33.9 345 | 351 | %
OTG mode 9
VVTS_HOT_OTG = 65°C, VTS
falling, the ratio of VREGN 32 325 33
VVTS_HOT_OTG = 55°C, VTs 388 | 393 | 398 | %
rising, the ratio of VREGN
Battery Temperature VTS HOT OTG
HOT Rising Threshold - == VVTS_HOT_OTG = 60°C, VTS 34 ( 35 136 %
OTG Mode RISE rising, the ratio of VREGN ' 7
\./V.TS_HOT_OT-G =65°C, VT1s 39 32.8 33| %
rising, the ratio of VREGN
Overcurrent Threshold
Q1 Cycle-by-Cycle
Overcurrent Threshold locp Q1 8.55 105 12251 A
Q2 Cycle-by-Cycle
Overcurrent Threshold locP_Q2 6.8 75 8.25 A
Q3 Cycle-by-Cycle
Overcurrent Threshold locp_qs 6.8 75 8.25 A
Q4 Cycle-by-Cycle
Overcurrent Threshold locr_a4 8.55 10.5 12.25 A
System Over-Load
Threshold locP_BATFET 11 - - A
Internal Sense Resistance and MOSFET Rdson
. Internal sense resistance
Input Sense Resistance | RsNs between VBUS and PMID -- 9 -- mw
High-Side Switching
MOSFET (Q1) Turn on _ _ _
Resistance between Ron_Q1 VREGN = 4.9V 25 mw
PMID and SW1
Low-Side Switching
MOSFET (Q2) Turn on _ - -
Resistance between RON_Q2 VREGN = 4.9V 34 mwW
SW1 and PGND
Low-Side Switching
MOSFET(Q3) Turn on _ - -
Resistance between RoON_Q3 VREGN = 4.9V 28 mwW
SW2 and PGND
High-Side Switching
MOSFET(Q4) Turn on _ _ _
Resistance between RON_Q4 VREGN = 4.9V 17 mw
SW2 and SYS
BATFET (Q5) Turn on
Resistance between RoN_Q5 -- 11 -- mw

SYS and BAT
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Par ameter Symbol Test Condi ti Mi Typ | Max{Uni
USB On-The-Go (OTG)
OTG Low Battery VBAT falling 2.3 2.5 2.6
Protecti VOTG_LBP — \Y
rotection VBAT i sing 2.5 2.7 2.9
OTG Voltage Limit _
Regulation Range VOTG_cv_RANGE | Default = 5V 2.8 - 22 vV
OTG Voltage Limit
Regulation Step VoTe_cv_STEP - 10 -~ | mv
OTG Voltage Limit lvBus O ATG6 WEG 5V, 0
Regulation Accuracy VOTG_Cv_AcC 12V, 20V -15 N 15| %
OTG Current Limit loTe_cC_RANGE | Default = 3A 0.12 ~ | 332 A
Regulation Range
OTG Current Limit
Regulation Step lOTG_cC_STEP - 40 - mA
loTG_cc = 3A, VBAT = 8V,
VoTG_cv =5V 2.2 2.2
OTG Current Limit loTe cC loTG_cc = 1A, VBAT = 8V, .5 _ 3 %
Regulation Accuracy - VoTG_cv =5V 0
lotc_cc=0. B,ABAT =8V,
VoTG_cv = 5V 10 10
IBAT_REG = 3A, VBAT = 8V,
VoTG_cv =5V 2.8 3 3.2
Battery Current IBAT_REG = 4A, VBAT = 8V,
Regulation in OTG Mode loTG_BAT VoTG_cv =5V 38 4 42 A
IBAT_REG = 5A, VBAT = 8V,
VoTG_cv = 5V 4.8 5 5.2
As percentage of VOTG_cv,
OTG mode, OOA disabled, 104 113 120
OTG Overvoltage VBUS rising
VOTG_ovP %
Threshold As percentage of VOTG_cv,
OTG mode, OOA disabled, 90 98 104
VBus falling
OTG Undervoltage .
Falling Threshold VOTG_UuvpP VBus falling 2.1 2.2 2.3 Y,
PWM
o Oscn_lator frequency, B 15 B MHz
PWM Switching fow fsw = 1.5MHz
Frequency Oscillator frequency, B 250 e
fsw = 750kHz
REGN
VBUS = 5V, VBAT = 8V,
IREGN = 20mA, charge 45 4.9 5.1
REGN LDO Output disabled, Isys = 0A
VREGN \%
Voltage VBUS = 15V, VBAT = 8V,
IREGN = 20mA, charge 4.5 4.9 5.2
disabled, Isys = 0A
Copyri2ahaRBi Eht ek Technol ogy Cor porR|CHTEK\I Il sraghegi stesreed etdrademar k of Richtek
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Par ameter Symbol Test Conditi Min Typ | Max{Uni
REGN LDO Current VBuUS = 5V, VBAT = 8V,
Limit IREGN VREGN = 4.5V 30 N - | MA
Current Sink
VACL1 Discharge _ _
Resistance RVAC1_DISCHG VAC1_PD_EN =1, VAC1 = 5V 11 kw
VAC2 Discharge _ _
Resistance RvAC2_DISCHG VAC2_PD_EN =1, VAC2 = 5V 11 kw
VBQS Discharge RVBUS_DISCHG VBUS_PD_EN =1, VBUS =5V -- 1.1 -- kW
Resistance
I2C Interface (SCL and SDA)
Input SDA High .
Threshold Voltage VIH_SDA Pull high to 1.8v/1.2V 0.84 -- -- \%
Input SDA Low .
Threshold Voltage VIL_SDA Pull high to 1.8v/1.2V -- -- 0.4 \%
Output SDA Low . _ _ _
Threshold Voltage VOL_SDA Sink current = 5mA 0.4 V]
High Level SDA Leakage .
Current IBIAS_SDA Pull high to 1.8V 1 m
Input SCL High .
Threshold Voltage VIH_SCL Pull high to 1.8v/1.2V 0.84 -- -- \%
Input SCL Low .
Threshold Voltage ViL_scL Pull high to 1.8v/1.2V -- -- 0.4 \%
High Level SCL Leakage .
Current IBIAS_SCL Pull high to 1.8V 1 m

CB ¢ 100pF - - 3400
SCL Clock Frequency fscL kHz
100pF < CB ¢ 400pF - - 1700

Control I/0 Pin (CE, QON and ILIM_HZ)
Input CE High Threshold ViH CE 13 _ _ Vv
Voltage -
Input CE LOW Threshold
Voltage ViL_ce - - 04 | V
High Level CE Leakage .
Current IBIAS_CE Pull high to 1.8V 1 m
Input QON High _ _
Threshold Voltage VIH_QON 13 v
Input QON LOW
Threshold Voltage VIL_QON N N 04 |V
Internal QON Pull Up VOON 8 31 34 Vv
Voltage
Internal QON PullUp 1 p 0 185 200 | 230 | kw
Resistance
Input ILIM_HZ High
Threshold Voltage VIH_ILIM_HZ 1 v
Input ILIM_HZ Low _ _
Threshold Voltage VIL_ILIM_HZ 0.75 v
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Par ameter Symbol Test Conditi Min Typ | Max{Uni
Input ILIM_HZ Voltage ILIM_HZ voltage range for B
Range VILIM_RANGE setting ILIM 1 4 v
High Level LIMI_HZ _
Leakage Current IBIAS_ILIM_HZ VILIM_HIZ = 4V -15 15 mA
Control 1/0 Pin (INT and STAT/OTG)
Output INT Low . _
Threshold Voltage VOL_INT Sink current = 5mA -- -- 0.4 \%
Current
INT Pull Low Time tINT_PULL_LOW INT pull low time - 256 - ns
Output STAT/OTG Low . _
Threshold Voltage VOL_STAT Sink current = 5mA - - 0.4 \Y,
High Level STAT/OTG .
Leakage Current IBIAS_STAT Pull high to 1.8V -- -- 1 mA
Input STAT/OTG High ' .
Threshold Voltage VIH_OTG STAT configure to OTG pin 1.3 \%
Input STAT/OTG LOW ' .
Threshold Voltage VIL_OTG STAT configure to OTG pin -- -- 0.4 \%
D+/D- Detection
Data Detect Voltage VDAT_REF For prl'mary/secondary 340 375 400 | mV

detection

D+ Current Sink ID+_ISNK VbD+ = 500mV 25 45 65 mA
D- Current Sink ID-_ISNK VD- = 500mV 25 45 65 mA
D+/ D- Leakage Current | ID+D-_LKG HIZ mode -1 -- 1 mA
D+ Logic Threshold VLGC VD+ rising 800 900 1000 | mV
D+ Current Source ID+_SRC Vb+ =200mV 7 10 13 mA
D+ Voltage Source VD+_SRC 600 650 700 | mVv
D- Voltage Source VD-_SRC 600 650 700 | mV
D+ Pulldown for
Connection Check RD+_19K 16 20 24 kW
D- Pulldown for
Connection Check RD-_19K 16 20 24 kW
D+D- Threshold for Non-
Standard Adapter (0.9V) VD+D-_0P9 0.81 0.9 0.99 \%
D+D- Threshold for Non-
Standard Adapter (1.5V) VD+D-_1P5 14 1.5 1.6 v
D+D- Threshold for Non-
Standard Adapter (2.3V) VD+D-_2P3 2.2 2.3 2.4 v
D+D- Threshold for CDP | VD+D-_cDP For host mode, CDP 1.8 2 2.2 \Y
Across D+/D-
Resistance in DCP Rpbcp For host mode, DCP -- 50 150 w
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Par ameter Symbol Test Conditi Min Typ | Max{Uni
Timing Requirements
ﬂ;gilgeeshjfgzmer for tTRI_SAFE_TMR 0.9 1 1.1 hr
g?ea_rcgﬁa?;ée Timerfor | e saFE TMR | PRECHG_TMR = 2hr 1.8 2 22 | hr
FASTCHG_TMR = 5hr 45 55
Charge Safe Timer for {CHG SAFE TR FASTCHG_TMR = 8hr 7.2 8.8 hr
Fast Charge - FASTCHG_TMR = 12hr 10.8 12 13.2
FASTCHG_TMR = 24hr 21.6 24 26.4
BG_CHG_TMR = 15min 12 15 18
%a”c];:;c;round Charge | 0. che TvR BG_CHG_TMR = 30min 24 30 36 | min
BG_CHG_TMR = 45min 36 45 54
Watchdog Timer
Watchdog Timer twDT WATCHDOG = 160s 144 160 176 s
Notel.St resses beyomnhdehosel bt et ddxi mum Ratingsodo may cause per me
are stress ratings only, and functionadbnaoipeirans obhepydnd hehad
the operati ormeael sypectifaircsatofonts i s not i mplied. Exposure to

device reliability.

Note2.qyA s measured under naturaal 26dCvecpbobhgsmomht edr pnhar-malgh
conduct i-lvayteyr ftoeusrt EDB @ ¢78 1t chre ramadl me as urgeogne nme a s a nedxdprodsta dt h e

of the package.

Note3.Devi ces ar e H3Ddddmgi tpirewec.auti ons are recommended.

Note4.The dewniote gumranteed to function outside
Note5.Maxi noumpcut rent for | SYS recommend télzset

Note6.Speci fication is guaranteed by design and/or

Note7.Ref ekM| VR sechte oAppilni ctati bor |ehddtesinlas. pdonon

its

switching

f

operating con

requen

correlation w
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Typical Application Circuit
RT9492 with Dual input and Ship FET
D2
10 8
VINZCO— ACDRV2  VAC2
AC2 L
8
P 8 8579 2,3|VBUS ek PMID | 29
VINI o—g L% i F’?J Ceus L il L cemp .
Cacs L | 11l L[ 10eFT2 T T 10eFT3and0.1eF 1
0.1eF - -
I D1 11 | ACDRVI REGN | REGN
9 vact l CRrEGN
T a7eF
4 = RiLimy
c ] BTST1 }_ . 127kw
L= ‘It} Q1 ILIM_HZ
n 28 | sw1
20 RPROG =~ Riimz
L .I'— 6.04kw
Q2 1
1uH Qs =
1 > SYS| 25
26 | SW2 = T o SYSTEM
—= —LCSYSV .
Cerst2 L —*I_ — [ 10eFi5and0.1eFi1
Q3 o —
47nF 19 ‘I}_}
[ 9] BTST2
= Qs
6 BAT | 22,23
D+
uss D- —LCBAT
VREE llOsFIZ
RT9492 sprv |24 {:}
R1 2R2 2R3 Q;
14 scL
15/ 5pa 18 Reatp
21 |— BATP AN
INT 100w
HOST
Ll staTiOTG REGN
13 CE gRTgl
5.23kw
75|28 .
Rrs2 p—
30.1kw -
rc—
— GND =
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RT9492 with Single input and

no Ship FET

|
I Wirless o !
| Il
L External Control | = 10 8
_________ Jd
ACDRV2 VAC2
Qe Q7
VINL o TII' 'IIT 2,3 | VBUS '_H—Ilil PMID| 29
Cact ; Cac2L  Caus L -1 1 Cpmip 5
o1eF T | [ T oleF J10sFi2 T 10sFi3and0.1sFi1
_ Dl _ _ =
11
5
ACDRV1 REGN REGN
9 VACL l CREGN
I 4.7¢F
4 = RiLima
BTST1
— 127kw
Cprsm1 L -Iﬁ} Q1 ILIM_HZ 17
47nF 28 [ sw1 Reros . R
ILIM2
] PROG 22— AM— I 1001w
) ||__{ _I Qs 0 6.04kw 1
K 4 =
L = SYS| 25
26 | SW2 = I T3l O SYSTEM
== L Csys 5
Cerst2 L - T 10eFT5and0.1eF T 1
Q3
47nF 19 s =
BTST2 0s
6 = BAT| 22, 23
D+
USsB 7 _L CpaT
b- 10eF 12
VREF ]::
RT9492 SDRV 24
R1 QR2 2R3 l Csprv
14] ooy l 1nF
15
SDA 1g Ream
21— BATP NN
INT 100w
HOST
L staTiOTG REGN
13 ce gRTSl
5.23kw
TSHE .\
RTs2 pp—
30.1kw --
™

|2

7
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RT9492 with Single ACRBFET and No Ship FET

L
- 10 8
ACDRV2  VAC2
VINLG 2,3|vBUS II;T PMID| 29
Cact L Caus L L 1 CpmiD, .
O.lsFI 10eF 12 I IlOsFI3and 0.1eFT1
N ACDRV1 REGN L5 REGN
= 9 VACL l CREGN
T a7eF
41 BTSTL - RiLiv
— 127kw:
CgTsT1 1 Q1 LM Hz -7
47nF 28 [ sw1 ReRoG R
20 ILIM2
PROG F—AMAI1 100k
L 'I%;f o o 6.04kw
1HH 4 —
26 | SW2 = [ SYS|2 SYSTEM
- O
'Li_l _L Csysv .
CersT2 L 0 —*I_ — [ 10eFi5and0.1eF 1 1
47nF 19 e i =
BTST2 Qs
6|, - BAT| 22, 23
+
usB 7 D- _L CBATV
VREF l 10eF T2
RT9492 sprv|24
R1 Ry 2R3 I Csprv
inF
1iscL =
15 SDA 18 Reatp
21 | — BATP AN
INT 100w
HOST
1 sTATIOTG REGN
13 ce gRTm
s 16 5.23kw
Rrs2 +—_—
30.1kw —
I
— GND —_=
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Below are recommended components information

Name Part Number Description Package Manufacturer
Cac1 0402B104K500CT 0.1nF/50V/IX7R 0402 WALSIN
Cac2 0402B104K500CT 0.1nF/50V/IX7R 0402 WALSIN
Csus GRM188R6YA106MA73 10nF/35V/IX5R 0603 MURATA
CpmiD GRM188R6YA106MA73 10nF/35V/IX5R 0603 MURATA
CpmiD 0402B104K500CT 0.1nF/50V/IX7R 0402 WALSIN
CBTsT1 GRMO033R61C473KE84 47nF/16V/X5R 0201 MURATA
CBTsT2 GRMO033R61C473KE84 47nF/16V/X5R 0201 MURATA
Csys GRM188R61E106MA73 10nF/25V/IX5R 0603 MURATA
Csys 0402B104K500CT 0.1nF/50V/X7R 0402 WALSIN
CBAT GRM188R61E106MA73 10nF/25V/IX5R 0603 MURATA
CREGN GRM155R60J475ME47D 4.7nF/6.3V/IX5R 0402 MURATA
PIMB063T-1ROMS-68 1mH/20%/6.7mW 6.8x7.3x3.0mm CYNTEC
) PIMB063T-2R2MS-68 2'?21;/[]21%/ 6.8x7.3x3.0mm CYNTEC
%?3 %79 AONR36366 N-MOSFET DFN 3x3 EP ALPHA and OMEGA
Q10 AON7528 N-MOSFET DFN 3.3x3.3 EP ALPHA and OMEGA
CopyrightRiEh2@x3 Te crhpnoorlaotgiyonCo Al | RICHTEK, ¢seravedc.gi stered trademark of Richtek
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Regi ster

R: Read only
R/W: Read and write

RWS: Read and write, also automatically set by particular condition

Descr.i
12C Slave Address: 1010011 (53H)

pti

on

RWC: Read and write, also automatically cleared by particular condition

RWSC: Read and write, also automatically set/cleared by particular condition

Register Address: 0x00, Register Name: SYS_MIN REGU

Bit Bit Name

Default

WDT
RST

REG
RST

Type

Description

7:6 RESERVED

00

N

N

R

Reserved

5:0 VSYSMIN

NA

RWSC

During POR, the device reads the resistance
on PROG pin, to identify the default battery
cell count and determine the default
VSYSMIN, change REGOx0A[7:6] also
change default value

000000: 2.5V

000001: 2.75V

B

000100: 3.5V (1s)

6“10010: 7V (2s)
311010: 9V (3s)
500110: 12V (4s)
ilOlOl: 15.75V
110110 to 111111: 16V

Copyrizymarsi E ht ek

Technol ogy

Cor porR|CHTEK\I Il sraghegi stesree d etdrademar k o.f

Ri cht ek

DS9402 July

2023

www. ri chtek.

29

(



Register Address: 0x01, Register Name: VCHG_CTRL
. . WDT | REG -
Bit Bit Name Default RST RST Type Description

15:11 | RESERVED 00000 N N R Reserved
During POR, the device reads the resistance
on PROG pin, to identify the default battery
cell count and determine the default power-on
battery voltage, change REGOx0A[7:6] also
change default value
00000000000 to 00100101100: 3.00V
00100101101: 3.01V
00100101110: 3.02V
B

10:0 VBAT_REG NA N Y RWSC | 00110100100: 4.2V (1s)

31101001000: 8.4V (2s)
50011101100: 12.6V (3s)
51010010000: 16.8V (4s)
51101010111: 18.79V

11101011000 to 11111111111 18.8V

wS IAARIFRONBEA0Z WSIAALBNI bW[YS

. . WDT | REG I

Bit Bit Name Default RST RST Type Description

15:9 | RESERVED 0000000 N N R Reserved
During POR, the device reads the resistance
on PROG pin, to identify the default battery
cell count and determine the default power-on
battery charging current, change
REGOx0A[7:6] also change default value
0000000000 to 0000001110: Reserved

8:0 ICHG_CTRL NA Y Y RWSC 000001111:0.15A

B

001100100: 1A (3s, 4s)

B

011001000: 2A (1s, 2s)

B

111110011: 4.99A
111110100 to 111111111: 5A
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RICHTEK RT9492

Register Address: 0x05, Register Name: MIVR_CTRL

. . WDT | REG -
Bit Bit Name Default RST RST Type Description
MIVR is set to the value based on the VBUS
measurement when the adapter plugs in and
AUTO_MIVR =1
00000000 to 00100100: 3.6V (Default)
7:0 VMIVR 00100100 N N RWS 00100101 3.7V

B

01101010: 10.6V

B

11011011: 21.9V

11011100 to 11111111: 22V

Register:0kddreRegi:AL ER_QARE

. . WDT | REG I
Bit Bit Name Default RST RST Type Description

15:9 RESERVED 0000000 N N R Reserved

Based on D+/D- detection results, if
AUTO _AICR=1

000000000 to 000001010: 100mA
000001011: 110mA

) 10010 B

8.0 IAICR 1100 N Y RWSC 000110010: 500mA

B

100101100: 3000mA (Default)
B

101001010 to 111111111: 3300mA

wS3IA Al SHWIENMRRENBESEIMN @G ENI Bl YS
WDT REG

Bit Bit Name Default RST RST Type Description

Pre-charge voltage threshold from
00: 15%*VBAT_REG

7:6 VPRE_CHG 11 N Y R/W 01: 62%*VBAT_REG

10: 66.5%*VBAT_REG

11: 71.5%*VBAT_REG (Default)

Pre-charge current

000000 to 000010: Reserved
000011: 0.12A (Default)

B

110001: 1.96A

110010to0 111111: 2A

5:0 IPRE_CHG 000011 Y Y R/W
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Register:0xddreRegi:EOEr CNRme

. . WDT | REG -

Bit Bit Name Default RST RST Type Description
All registers and logic reset bit.

7 RST_ALL 0 N Y rwc | O No action (Defaul) .
1: Reset all registers and logic.
Back to O after register and logic reset
Reset registers to default values and reset
timer

6 REG_RST 0 N Y RWC | O0: No action (Default)

1: Reset register and safety timer
Back to O after register reset

5 Reserved 0 N N R Reserved

End-of-charge current
00000 to 00010: Reserved
00011: 0.12A

00100: 0.16A

00101: 0.2A (Default)

B

11000: 0.96A

11001 to 11111: 1A

4:0 IEOC 00101 Y Y R/W

Register Address: 0x0A, Register Name: RECHG

. . WDT | REG I
Bit Bit Name Default RST RST Type Description

After POR, the device reads the PROG pin
resistance to determine the battery cell.
BATTERY_ 00: 1s

CELL NA N N RIW 01: 2s
10: 3s

11:4s

Re-charge deglitch time
00: 64ms

5:4 TRECHG 10 Y Y R/W 01: 256ms

10: 1024ms (Default)
11: 2048ms

Re-charge voltage threshold
0000: 50mV

0001: 100mV

0010: 150mV

0011: 200mV (Default)

B

1110: 750mV

1111: 800mV

7.6

3.0 VRECHG 0011 Y Y R/W
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Regi ster:0AddBr,e Regi:¥08G_REaBY

. . WDT | REG "
Bit Bit Name Default RST RST Type Description
15:11 | RESERVED 00000 N N R Reserved
OTG voltage regulation
00000000000: 2.8V
00000000001: 2.81V
0001101 K
10:0 VOTG 1100 Y Y RIW 00011011100: 5V (Default)
B
11101111111: 21.99V
11110000000 t0 11111111111 22V
Register Address: 0x0D, Register Name: IOTG_REGU
. . WDT REG L
Bit Bit Name Default RST RST Type Description
Pre-charge safe timer
7 PREﬁgG— 0 v Y RW | 0: 2 hr (Default)
1: 0.5 hrs
OTG current limit
0000000 to 0000011: 0.12A
0000100: 0.16A
. B
6:0 IOTG 1001011 Y Y R/W 1001011: 3A (Default)
B
1010010: 3.28A
1010011 to 1111111: 3.32A
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Regi ster:0kAdEr,eRegi:SAEETNamM&dMR_CTRL

. . WDT | REG "

Bit Bit Name Default RST RST Type Description
EOC back-ground charge timer
00: Disabled (Default)

7:6 BG_F,\CA:G— 00 Y Y R/W | 01: 15 mins
10: 30 mins
11: 45 mins
Trickle charge safe timer enable

5 | FNIRIEHC 1 Y Y | RW |o:Disabled
1: Enabled (Default)
Pre-charge safe timer enable

4 EN—PTIT\AEI_S HG 1 Y Y R/W 0: Disabled

- 1: Enabled (Default)

Fast-charge safe timer enable

3 | ENFASIEHE 1 Y Y | Rw |o0:Disabled

- 1. Enabled (Default)

Fast-charge safe timer
00: 5 hr

2:1 FASTMC:G—T 10 Y Y R/W | 01:8hr
10: 12 hr (Default)
11: 24 hr
Double charge safe timer during MIVR, AICR,
thermal regulation, and JEITA reduce ICHG

0 TMR2X_EN 1 Y Y R/W | O: Disable 2x extended charge safe timer
1: Enable 2x extended charge safe timer
(Default)

CopyrightRiEh2@X3 Te crhpnoorlaotgiyonCo Al | R.I.C!'.'.TE_Kr dsseraveadck.gi stered

trademar k o.f

Richtek

WWWw.
34

richtek.

com

DS94-062 July

202



RICHTEK

RT9492

Register Address: 0xOF, Register Name: CHG_CTRL 0

Bit

Bit Name

Default

WDT
RST

REG
RST

Type

Description

EN_AUTO_
IBATDIS

R/W

Enable the battery discharging during the
battery OVP fault

0: No action when VBAT during VBAT_OVP
1: Apply a discharging resistance on VBAT
during VBAT_OVP (Default)

FORCE_
IBATDIS

R/W

Force a battery discharging resistance
0: No action (Default)
1: Force a discharging resistance on BAT

EN_CHG

R/IW

Charger Enable
0: Disable charge
: Enable charge (Default)

EN_AICC

R/W

: Disable AICC function (Default)
: Enable AICC function

FORCE_AICC

RWSC

O|Fr,rO|r

: No action (Default)
1: Force AICC function
Back to O after AICC done

EN_HZ

RWSC

Enable HZ mode

0: Disable (Default)

1: Enable

Back to 0 when VAC/VBUS prescent

EN_TE

R/W

Charge current termination
0: Disable
1: Enable (Default)

RESERVED

Reserved

Register Address: 0x10, Register Name: CHG_CTRL 1

Bit

Bit Name

Default

WDT
RST

REG
RST

Type

Description

7:6

RESERVED

00

N

N

Reserved

5:4

VAC_OVP

00

R/W

VAC1/VAC2_OVP thresholds
00: 26V (Default)

01:18v

10: 12v

11: 7V

WD_RST

RWSC

Watch dog timer reset

0: No action (Default)

1: Reset

Back to O after WDT resets

2:0

WATCHDOG

101

R/W

Watchdog timer settings
000: Disable

001: 0.5s

010: 1s

011: 2s

100: 20s

101: 40s (Default)

110: 80s

111: 160s
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Register Address: 0x11, Register Name: CHG_CTRL 2
. . WDT | REG I
Bit Bit Name Default RST RST Type Description
FORCE_ 0: No action (Defadil)
7 DPDM_DET 0 Y Y RWSC : .
EN 1: Force D+D- detection
Back to 0 while D+D- detect done
0: Disable BC1.2 detection
6 BC12_EN ! Y Y RIW 1: Enable BC1.2 detection (Default)
5:4 RESERVED 00 N N R Reserved
DIS EOC Enable FCCM for EOC during TD_EOC
3 FCCM 1 N Y R/W 0: Enable EOC FCCM
1: Disable EOC FCCM (Default)
SHIP FET gate driver control mode
00: IDLE (Default)
01: Shutdown Mode
10: Ship Mode
. 11: System Power Reset
21 SDRV_CTRL 00 N Y RWSC Back to 00 when SHIP_FET_PRESENT =0
or exit Shutdown Mode or exit Ship Mode or
finish System Power Reset. Set to Ship mode
when SHIP_FET_PRESENT = 1 and trigger
IBAT_OCP or VSYS_SHORT
SHIP FET turn off delay time when
SDRV_CTRL not equal to 00
0 SDRV_DLY 0 N Y RIW 0: Add 10s delay time (Default)
1: Do NOT add 10s delay time
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Register Address: 0x12, Register Name: CHG_CTRL 3

Bit

Bit Name

Default

WDT
RST

REG
RST

Type

Description

DIS_ACDRV._
EN

RWSC

Force both EN_ACDRV1 =0 and
EN_ACDRV2=0

0: Not Force (Default)

1: Force EN_ACDRV1 = 0 and EN_ACDRV2
=0

Clear to 0 when VAC1/VAC2 not present and
EN_OTG disable

EN_OTG

RWSC

OTG mode control

0: Disable OTG (Default)

1: Enable OTG

(Back to 0 when OTG_UVP, OTG_LBP. Set
to 1 when SEAMLESS operating)

5:4

RESERVED

00

Reserved

QON_EXIT_
SHIP_DLY

R/W

QON pin pull low time to exit ship mode
0: 1s (Default)
1:15ms

DIS_LDO

RwWC

Disable BATFET LDO mode in SYSMIN
0: Enable BATFET regulation for SYSMIN
(Default)

1: Disable BATFET regulation

(Clear to 0 when power path turned off or
VBUS no input)

DIS_OTG_
OOA

R/W

Disable OOA in OTG mode

0: Enable OOA function in OTG mode
(Default)

1: Disable OOA function in OTG mode

DIS_CHG_
OOA

R/W

Disable OOA in charge mode

0: Enable OOA function in charge mode
(Default)

1. Disable OOA function in charge mode
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RT9492

RICHTEK

Register Address: 0x13, Register Name: CHG_CTRL 4

Bit

Bit Name

Default

WDT
RST

REG
RST

Type

Description

EN_ACDRV2

RWSC

Externel ACFET2 gate driver

0: Turn off (Default)

1: Turn on

(Set to 1 when VAC2 prescent, back to 0
after VAC2 not prescent or lock at O if there is
no external ACFET2)

EN_ACDRV1

RWSC

Externel ACFET1 gate driver

0: Turn off (Default)

1: Turn on

(Set to 1 when VAC1 prescent, back to 0
after VAC1 not prescent or lock at O if there is
no external ACFET1)

PWM_FREQ

NA

RWSC

Switching frequency selection, after POR,
default value is based on PROG pin

0: 1.5MHz

1: 750kHz

DIS_STAT

R/W

STAT pin output
0: Enable STAT pin output (Default)
1: Disable STAT pin output

DIS_VSYS_
UVP_HICCUP

R/W

VSYS_UVP hiccup protection.

0: Enable VSYS_UVP hiccup protection
(Default)

1: Disable VSYS_UVP hiccup, converter
continue switching

DIS_VOTG_
UVP_HICCUP

R/W

OTG mode VOTG UVP hiccup protection.
0: Enable VOTG_UVP hiccup protection
(Default)

1: Disable VOTG_UVP hiccup, converter
continue switching

FORCE._
MIVR_DET

RwC

Force MIVR detection

0: No action (Default)

1: Force the converter stop switching, and
detect VBUS voltage for MIVR detection
(Back to 0 after force MIVR detection done)

EN_IBUS_
ocpP

R/W

Enable IBUS_OCP
0: Disable

1: Enable (Default)
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RICHTEK

RT9492

Register Address: 0x14, Register Name: CHG_CTRL 5

. . WDT | REG o
Bit Bit Name Default RST RST Type Description
The user has to set this bit based on whether
SHIP_FET_ a SHIP FET is used or not.
! PRESENT 0 N N RIW 0: No external SHIP FET (Default)
1: Use external SHIP FET
6:5 RESERVED 00 N N R Reserved
Battery discharging current regulation during
OTG
00: 3A
. 01: 4A
4:3 IBAT_REG 10 Y Y RwWC 10: 5A (Default)
11: Disable
(Back to 10, when THREG_STAT trigger and
IBAT_REG = 11)
AICR Loop control
0: Disable
2 EN_AICR ! Y Y | RWC |1 Enable (Default)
(Back to 1, when THREG_STAT trigger)
ILIM_HZ pin current limit setting
1 ILIM_HZ_EN 1 N Y R/W 0: Disable
1: Enable (Default)
Enable the battery discharging current OCP
EN_IBAT_ 0: Disable (Default)
0 OCP 0 Y Y RWSC 1: Enable
(Back to 0 when SHIP_FET_PRESENT = 0)
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RT9492

RICHTEK

Register Address: 0x16, Register Name: THREG_CTRL

. . WDT | REG
Bit Bit Name Default RST RST Type

Description

7:6 THREG 11 Y Y R/W

Thermal Regulation threshold
00: 60°C

01: 80°C

10: 100°C

11: 120°C (Default)

5:4 TOTP 00 Y Y R/W

Over Thermal Protection thresholds.
00: 150°C (Default)

01: 130°C

10: 120°C

11: 85°C

3 VBUS_PD_EN 0 N Y R/W

VBUS pull-down resistor
0: Disable (Default)
1: Enable

2 VAC1_PD_EN 0 N Y R/W

VAC1 pull-down resistor
0: Disable (Default)
1: Enable

1 | VAC2_PD_EN 0 N Y R/W

VAC2 pull-down resistor
0: Disable (Default)
1: Enable

0 THREG_HYS 0 N Y R/W

Thermal Regulation Falling Hysteresis
0: 10°C (Default)
1: 20°C

Register Address: 0x17, Register Name: JEITA_CTRL 0

. . WDT REG
Bit Bit Name Default RST RST Type

Description

75 JEITA_VSET 011 Y Y R/W

JEITA WARM charge voltage setting
000: Stop charging

001: Set VBAT_REG to VBAT_REG-800mV
010: Set VBAT_REG to VBAT_REG-600mV
011: Set VBAT_REG to VBAT_REG-400mV

(Default)

100: Set VBAT_REG to VBAT_REG-300mV
101: Set VBAT_REG to VBAT_REG-200mV
110: Set VBAT_REG to VBAT_REG-100mV

111: VBAT_REG = Register setting

JEITA_ISET_

43 WARM

11 Y Y R/W

JEITA WARM charge current setting
00: Stop charging

01: Set ICHG to 25% * ICHG

10: Set ICHG to 50% * ICHG

11: ICHG = Register setting (Default)

JEITA_ISET_

21 cooL

01 Y Y R/W

JEITA COOL charge current setting
00: Stop charging

01: Set ICHG to 25% * ICHG (Default)
10: Set ICHG to 50% * ICHG

11: ICHG = Register setting

0 RESERVED 0 N N R

Reserved
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RICHTEK RT9492

Register Address: 0x18, Register Name: JEITA_CTRL 1

. . WDT | REG _
Bit Bit Name Default RST RST Type Description

TS COOL temperature threshold
00: 71.1% (5°C)

7:6 TS_COOL 01 Y Y R/W 01: 68.4% (10°C) (Default)

10: 65.5% (15°C)

11: 62.4% (20°C)

TS WARM temperature threshold
00: 48.4% (40°C)

5:4 TS_WARM 01 Y Y R/W 01: 44.8% (45°C) (Default)

10: 41.2% (50°C)

11: 37.7% (55°C)

OTG mode TS HOT temperature threshold
00: 37.7% (55°C)

3:2 OTG_HOT 01 Y Y R/W 01: 34.4% (60°C) (Default)
10: 31.3% (65°C)
11: Disable
OTG mode TS COLD temperature threshold
1 OTG_COLD 0 Y Y R/W 0: 80% (- 10°C) (Default)

1: 77.1% (- 20°C)

Disable JEITA function
0 JEITA DIS 0 Y Y R/W 0: NOT disable (Default)
1: Disable

Register Address: 0x19, Register Name: AICC_CTRL

. . WDT | REG I
Bit Bit Name Default RST RST Type Description

15:9 RESERVED 0000000 N N R Reserved

AICR current limit by Average Input Current
Control or ILIM_HZ pin
000000000: OMA (Default)
000001010: 100mA
000001011: 110mA

8:0 IAICC OOOOOOOOO N N R B

000110010: 500mA
B
100101100: 3000mMA
B
101001010: 3300mA
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Register Address: 0x1B, Register Name: CHG_STATUS 0
Bit Bit Name Default \a/g.;l_- EE(.? Type Description
AICR status (charge mode) or OTG_CC
status (OTG mode)
! AICR_STAT 0 N N R 0: Normal (Default)
1: In AICR/OTG_CC
MIVR status (charge mode) or OTG_CV
status (OTG mode)
6 MIVR_STAT 0 N N R 0: Normal (Default)
1: In MIVR/OTG_CV
Watch dog timer status
5 WDT_STAT 0 N N R 0: Normal (Default)
1: Watch dog timeout
4 RESERVED 0 N N R Reserved
VBUS good ready for charge status
0: VBUS NOT good ready for charge status
VBUS_GD_ (Default)
3 0 N N R
RDY STAT 1: VBUS good ready for charge status
- (Notice: after bad adapter detection, REG_HZ
=0, VBUS_OVP =0)
VAC2 power good status
VAC2 PG 0: VAC2 NOT power good (Default)
2 T 0 N N R 1: VAC2 power good
STAT (Notice: above VAC_UVLO threshold,
VAC2_OVP =0)
VACL1 power good status
VAC1 PG 0: VAC1 NOT power good (Default)
1 T 0 N N R 1: VAC1 power good
STAT (Notice: above VAC_UVLO threshold,
VAC1_OVP = 0)
VBUS power good status
VBUS PG 0: VBUS NOT power good (Default)
0 - 0 N N R 1: VBUS power good
STAT (Notice: above VBUS_UVLO threshold, HZ =
0, VBUS_OVP =0)
CopyrightRiEh2@X3 Te crhpnoorlaotgiyonCo Al | R.I.C!'.'.TE_Kr dsseravadc.gi stered trademark of Richtek
www. richtek. com DS9402 July 202

42



RICHTEK

RT9492

Register Address: 0x1C, Register Name: CHG_STATUS 1

Bit

Bit Name

Default

WDT
RST

REG

RsT | TYPe

Description

75

CHG_STAT

000

Charge status bits

000: Not charging (Default)

001: Trickle charge

010: Pre-charge

011: Fast charge (CC mode)

100: Fast charge (CV mode)

101: IEOC (EOC and TE =0)

110: Back-Ground Charging (EOC and TE =
1 and before BATFET turn off)

111: Charge Done (EOC and TE =1 and
BATFET turn off)

4:1

VBUS_STAT

0000

VBUS status bits

0000: No input or Input NOT from
BC12_EN_CHANNEL (Default)

0001: USB SDP (0.5A)

0010: USB CDP (1.5A)

0011: USB DCP (3.25A)

0100: Adjustable DCP

0101: NSDP/Unknown (3.25A)

0110: Special Adapter (LA/2A/2.1A/2.4A)
0111: In OTG mode

1000: Not verify adapter/Bad adapter
1001: Reserved

1010: Reserved

1011: Device directly powered from VBUS
1100: Reserved

1101: Reserved

1110: Reserved

1111: Reserved

BC12_DONE_
STAT

BC1.2 status bit
0: BC1.2 NOT complete (Default)
1: BC1.2 done
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RT9492

RICHTEK

Register Address: 0x1D, Register Name: CHG_STATUS 2

Bit

Bit Name

Default

WDT
RST

REG
RST

Type

Description

7:6

AICC_STAT

00

Average input current control status
00: AICC disabled (Default)

01: AICC optimization in progress
10: Maximum input current detected
11: Reserved

CDP_PD_
STAT

CDP primary detection start

0: CDP primary detection does not start
(Default)

1: CDP primary detection started

(Notice: This bit will be updated when HOST
mode is changed.)

CDP_DONE._
STAT

CDP flow done

0: No CDP flow (Default)

1: CDP flow done.

(Notice: This bit will be updated when HOST
mode is changed.)

RESERVED

Reserved

THREG_STAT

Thermal regulation status
0: Normal (Default)
1: In thermal regulation

DPDM_STAT

D+/D- detection status bits

0: The D+/D- detection is NOT started yet, or
the detection is done (Default)

1: The D+/D- detection is ongoing

VBAT_PG_
STAT

VBAT power good status

0: VBAT NOT power good (Default)
1. VBAT power good

(Notice: VBAT > VBAT_UVLO)
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RICHTEK

RT9492

Register:0kd&reRegi:€HEr SNAME S

. . WDT | REG I
Bit Bit Name Default RST RST Type Description
The ACFET2-RBFET2 status
7 ACRB2_STAT 0 N N R 0: ACFET2-RBFET2 is NOT placed (Default)
1: ACFET2-RBFET2 is placed
The ACFET1-RBFET1 status
6 ACRB1_STAT 0 N N R 0: ACFET1-RBFET1 is NOT placed (Default)
1: ACFET1-RBFETL1 is placed
5 RESERVED 0 N N R Reserved
VSYS_MIN Regulation Status
0: Not in SYS_MIN regulation (VBAT >
4 VS;?XI‘I!N_ 0 N N R VSYS_MIN) (Default)
1: In SYS_MIN regulation (VBAT <
VSYS_MIN)
Fast charge safety timer status
3 _'IZ_':‘A?QTCS?%F 0 N N R 0: Normal (Default)
— 1: Fast charge safety timer timeout
Trickle charge safety timer status
2 T-K/IRFIQC;? AT 0 N N R 0: Normal (Default)
- 1. Trickle charge safety timer timeout
Pre-charge safety timer status
1 'II?I\|/TIE CSHT?ATI' 0 N N R 0: Normal (Default)
— 1: Pre-charge safety timer timeout
0 RESERVED 0 N N R Reserved
Register Address: 0x1F, Register Name: CHG_STATUS 4
: . WDT | REG I
Bit Bit Name Default RST RST Type Description
7:4 RESERVED 0000 N N R Reserved
The TS temperature is in the cold range
3 JEITA_COLD_ 0 N N R 0: NOT in cold range (Default)
STAT :
1: In cold range
The TS temperature is in the cool range
2 JEITA_COOL_ 0 N N R 0: NOT in cool range (Default)
STAT
1: In cool range
The TS temperature is in the warm range
1 JEITA_WARM 0 N N R 0: NOT in warm range (Default)
STAT :
- 1: In warm range
The TS temperature is in the hot range
0 JEITA_HOT_ 0 N N R 0: NOT in hot range (Default)
STAT
1: In hot range
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RT9492

RICHTEK

Register Address: 0x20, Register Name: FAULT_STATUS 0

. . WDT | REG o
Bit Bit Name Default RST RST Type Description
IBAT REG II;AT rggulaﬂon when in OTG mode
7 = - 0 N N R 0: Not in battery current regulation (Default)
STAT : .
1: In battery current regulation
VBUS overvoltage protection status
6 VBUSST—A(?FVP— 0 N N R 0: Not in VBUS OVP (Default)
1: In VBUS OVP
VBAT overvoltage protection status
5 VBAS-I:I_—A?I_VP— 0 N N R 0: Not in VBAT OVP (Default)
1: In VBAT OVP
4:3 RESERVED 00 N N R Reserved
Converter cycle-by-cycle overcurrent
5 CYC_OCP_ 0 N N R protection status
STAT 0: Not in Cycle-by-Cycle OCP (Default)
1: In Cycle-by-Cycle OCP
VAC?2 overvoltage protection status
1 VACSZ_I_—A?I_VP— 0 N N R 0: Not in VAC2 OVP (Default)
1: In VAC2 OVP
VAC1 overvoltage protection status
0 VACSlT—AQrVP— 0 N N R 0: Not in VAC1 OVP (Default)
1:In VAC1 OVP

Register Address: 0x21, Register Name: FAULT_STATUS 1

. . WDT REG oL
Bit Bit Name Default RST RST Type Description
VSYS undervoltage protection status
7 VSYSST—AQFVP— 0 N N R 0: Not in VSYS UVP (Default)
1: In VSYS UVP
VSYS overvoltage protection status
6 VSYSST—AOTVP— 0 N N R | 0: Notin VSYS OVP (Default)
1:In VSYS OVP
OTG overvoltage protection status
5 OT(SB'FS‘\F/ P_ 0 N N R 0: Not in OTG OVP (Default)
1:In OTG OVP
4:3 RESERVED 00 N N R Reserved
IC over-temperature shutdown status
2 TOTP_STAT 0 N N R 0: Not in OTP (Default)
1:In OTP
1:0 RESERVED 00 N N R Reserved

CopyrightRiEh2@X3 Te crhpnoorlaotgiyonCo Al | R.I.C!'.'.TE_Kr dsseraveadck.gi stered

trademar k o.f

WWWwW.

46

richtek.

com

DS94-062 July

Richtek

202






