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BQ25723 I2C 1- to 4-Cell Narrow VDC Buck-Boost Battery Charge Controller With
System Power Monitor and Processor Hot Monitor

1 Features

* Pin-to-pin compatible to BQ25713
* Buck-boost narrow voltage DC (NVDC) charger for
USB-C Power Delivery (PD) interface platform
— 3.5-V to 26-V input range to charge 1- to 4-cell
battery
— Charge current up to 16.2 A/8.1 A with 128-
mA/64-mA resolution based on 5-mQ/10-mQ
sensing resistor
— Input current limit up to 10 A/6.35 A with 100-
mA/50-mA resolution based on 5-mQ/10-mQ
sensing resistor
— Support USB 2.0, USB 3.0, USB 3.1 and USB
Power Delivery (PD)
— Input Current Optimizer (ICO) to extract max
input power without overloading the adapter
— Integrated Fast Role Swap (FRS) feature
following USB-PD specification
— Seamless transition between buck, buck-boost,
and boost operations
— Input current and voltage regulation (IINDPM
and VINDPM) against source overload
» Tl patented switching frequency dithering pattern
for EMI noise reduction
» Tl patented Pass Through Mode (PTM) for system
power efficiency improvement and battery fast
charging achieving 99% efficiency.
* IMVP8/IMVP9 compliant system features for Intel
platform
— Enhanced Vmin Active Protection (VAP) mode
supplements battery from input capacitors
during system peak power spike following latest
Intel specification
— Comprehensive PROCHOT profile
— Two level discharge current limit PROCHOT
profile to avoid battery wire-out
— System power monitor
* Input and battery current monitor through
dedicated pins
* Integrated 8-bit ADC to monitor voltage, current
and power
» Battery MOSFET ideal diode operation in
supplement mode to support system when adapter
is fully loaded
* Power up USB port from battery (USB OTG)
— 3-Vto 24-V OTG with 8-mV resolution
— Output current limit up to 12.7 A/6.35 A with
100-mA/50-mA resolution based on 5-mQ/10-
mQ sensing resistor

» 800-kHz/1.2-MHz programmable switching
frequency with 2.2-yH/1.0-pH inductor
+ 12C host control interface for flexible system
configuration
» High accuracy for the regulation and monitor
— +0.5% Charge voltage regulation
— 3% Charge current regulation
— +2.5% Input current regulation
— 2% Input/charge current monitor
+ Safety
Thermal shutdown
Input, system, battery overvoltage protection
Input, MOSFET, inductor overcurrent protection
» Package: 32-Pin 4.0 mm x 4.0 mm WQFN

2 Applications

« Standard notebook PC,Chromebook
» Tablet (multimedia), wireless speaker
» Ultrasound scanner, ventilators

3 Description

The BQ25723 is a synchronous NVDC buck-boost
battery charge controller to charge a 1- to 4-cell
battery from a wide range of input sources including
USB adapter, high voltage USB-C Power Delivery
(PD) sources, and traditional adapters.

Device Information
PART NUMBER PACKAGE(!")| BODY SIZE (NOM)
BQ25723 WQFN (32) |4.00 mm x 4.00 mm

(1)  For all available packages, see the orderable addendum at

the end of the data sheet.
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An IMPORTANT NOTICE at the end of this data sheet addresses availability, warranty, changes, use in safety-critical applications,
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5 Description (continued)

The NVDC configuration allows the system to be regulated based on battery voltage, but not drop below system
minimum voltage. The system keeps operating even when the battery is completely discharged or removed.
When load power exceeds input source rating, the battery goes into supplement mode and prevents the system
from crashing.

During power up, the charger sets the converter to a buck, boost, or buck-boost configuration based on the input
source and battery conditions. The charger seamlessly transitions between the buck, boost, and buck-boost
operation modes without host control.

In the absence of an input source, the BQ25723 supports the USB On-the-Go (OTG) function from a 1- to 4-cell
battery to generate an adjustable 3-V to 24-V output on VBUS with 8-mV resolution. The OTG output voltage
transition slew rate can be configured to comply with the USB-PD 3.0 PPS specification.

When only a battery powers the system and no external load is connected to the USB OTG port, the BQ25723
implements the latest Intel Vmin Active Protection (VAP) feature, in which the device charges up the VBUS
voltage from the battery to store some energy in the input decoupling capacitors. During a system peak power
spike, the energy stored in the input capacitors supplements the system, to prevent the system voltage from
dropping below the minimum system voltage and causing a system crash.

The BQ25723 monitors adapter current, battery current, and system power. The flexibly programmed PROCHOT
output goes directly to the CPU for throttle back when needed.

The latest version of the USB-C PD specification includes Fast Role Swap (FRS) to ensure power role swapping
occurs in a timely fashion so that the device(s) connected to the dock can avoid experiencing momentary power
loss or glitching. This device integrates FRS in compliance with the PD specification.

Tl patented switching frequency dithering pattern can significantly reduce EMI noise over the whole conductive
EMI frequency range (150 kHz to 30 MHz). Multiple dithering scale options are available to provide flexibility for
different applications to simplify EMI noise filter design.

The charger can be operated in the Tl patented Pass Through Mode (PTM) to improve efficiency over the full
load range. In PTM, input power is directly passed through the charger to the system. Switching losses of the
MOSFETs and inductor core loss can be saved for high efficiency operation.

The BQ25723 is available in a 32-pin 4 mm x 4 mm WQFN package.
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6 Device Comparison Table

BQ25710 BQ25713 BQ25720 BQ25723 BQ25730 BQ25731
Interface SMBus 12c SMBus 12C 12c 12C
Device Address 09h 6Bh 09h 6Bh 6Bh 6Bh
Maximum Charge Current 8.128 A 8.128 A 16.256 A 16.256 A 16.256 A 16.256 A
Switching Frequency (Hz) 800 k/1.2 M 800 k/1.2 M 800 k/1.2 M 800 k/1.2 M 400 k/800 k 400 k/800 k
Cell Count 1sto4s 1sto 4s 1sto4s 1sto4s 1sto 5s 1sto 5s
Input Current Sense Resistor 10 mQ/20 mQ | 10 mQ/20 mQ 5 mQ/10 mQ 5 mQ/10 mQ 5 mQ/10 mQ 5 mQ/10 mQ
Independent Comparator Latch Non Latch Non Latch Latczf(;/el\:;)gltl)a feh Latc(r;/el\;ggltl)a tch Lat(zz/e’\::&:;l tch Lat(;f;/el\:ggltl)a feh
24V ~8.0V 24V ~80V 24V ~80V 1.6V
VSYS_UvP 24V 24V si(géf)s-lé)/e?‘;euil)t: si(géf);-gesf;ill)t: si(gé?-lé)/esftaeuﬁt:
24V 24V 24V
OTG Voltage Range 30Vt0208V |3.0Vto208V | 3.0Vto24V 30Vto24V 3.0Vto24V 30Vto24V
Frequency Dithering No No Yes Yes Yes Yes
BATFET Power Path Yes Yes Yes Yes Yes No
Pre-charge LDO Mode Yes Yes Yes Yes Yes No

4

Submit Document Feedback

Product Folder Links: BQ25723

Copyright © 2021 Texas Instruments Incorporated


https://www.ti.com/product/BQ25723
https://www.ti.com
https://www.ti.com/feedbackform/techdocfeedback?litnum=SLUSE64&partnum=BQ25723
https://www.ti.com/product/bq25723?qgpn=bq25723

13 TEXAS
INSTRUMENTS

www.ti.com

BQ25723
SLUSE64 — MAY 2021

7 Pin Configuration and Functions
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Figure 7-1. RSN Package 32-Pin WQFN Top View

Table 7-1. Pin Functions

PIN
NAME

NUMBER

110

DESCRIPTION

ACN 2

PWR

Input current sense amplifier negative input. The leakage on ACP and ACN are matched. A
RC low-pass filter is required to be placed between the sense resistor and the ACN pin to
suppress the high frequency noise in the input current signal. Refer to Section 10.2.2.1 for
ACP/ACN filter design.

ACP 3

PWR

Input current sense amplifier positive input. The leakage on ACP and ACN are matched. A
RC low-pass filter is required to be placed between the sense resistor and the ACP pin to
suppress the high frequency noise in the input current signal. Refer to Section 10.2.2.1 for
ACP/ACN filter design.

BATDRV 21

P-channel battery FET (BATFET) gate driver output. It is shorted to VSYS to turn off the
BATFET. It goes 10 V below VSYS to fully turn on BATFET. BATFET is in linear mode to
regulate VSYS at minimum system voltage when battery is depleted. BATFET is fully on
during fast charge and works as an ideal-diode in supplement mode.

BTST1 30

PWR

Buck mode high-side power MOSFET driver power supply. Connect a 0.047-uF capacitor
between SW1 and BTST1. The bootstrap diode between REGN and BTST1 is integrated.

BTST2 25

PWR

Boost mode high-side power MOSFET driver power supply. Connect a 0.047-uF capacitor
between SW2 and BTST2. The bootstrap diode between REGN and BTST2 is integrated.

CELL_BATPRESZ 18

Battery cell selection pin for 1- to 4- cell battery setting. CELL_BATPRESZ pin is biased
from VDDA through a resistor divider. CELL_BATPRESZ pin also sets SYSOVP thresholds
to 5V for 1-cell, 12 V for 2-cell and 19.5 V for 3-cell/4-cell. CELL_BATPRESZ pin is

pulled below Vce | patpresz_FaLL to indicate battery removal. After battery is removed the
charge voltage register REG0x05/04h() goes back to default. No external cap is allowed

at CELL_BATPRESZ pin. The device exits LEARN mode and disables charge when
CELL_BATPRESZ pin is pulled low (upon battery removal).
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Table 7-1. Pin Functions (continued)

PIN

NAME

NUMBER

110

DESCRIPTION

CHRG_OK

Open drain active high indicator to inform the system good power source is connected to
the charger input. Connect to the pullup rail via 10-kQ resistor. When VBUS rises above 3.5
V and falls below 25.8 V, CHRG_OK is HIGH after 50-ms deglitch time. When VBUS falls
below 3.2 V or rises above 26.8 V, CHRG_OK is LOW. When one of SYSOVP, SYSUVP,
ACOC, TSHUT, BATOVP, BATOC or force converter off faults occurs, CHRG_OK is asserted
LOW.

CMPIN

14

Input of independent comparator. The independent comparator compares the voltage
sensed on CMPIN pin with internal reference, and its output is on CMPOUT pin. Internal
reference, output polarity and deglitch time is selectable by the host. With polarity HIGH
(CMP_POL = 1b), place a resistor between CMPIN and CMPOUT to program hysteresis.
With polarity LOW (CMP_POL = 0b), the internal hysteresis is 100 mV. If the independent
comparator is not in use, tie CMPIN to ground.

CMPOUT

15

Open-drain output of independent comparator. Place a pullup resistor from CMPOUT to
pullup supply rail. Internal reference, output polarity and deglitch time are selectable by the
host. If the independent comparator is not in use, float CMPOUT pin.

COMP2

17

Buck boost converter compensation pin 2. Refer to Section 9.3.13 for COMP2 pin RC
network.

COMP1

16

Buck boost converter compensation pin 1. Refer to Section 9.3.13 for COMP1 pin RC
network.

OTG/VAP/FRS

Active HIGH to enable OTG, VAP or FRS modes. 1) When OTG_VAP_MODE=1b and
EN_OTG=1b, pulling high this pin can enable OTG mode. 2) When OTG_VAP_MODE=1b
and EN_FRS=1b, pulling high this pin can enable FRS mode in forward operation. 3) When
OTG_VAP_MODE=0b, pulling high OTG/VAP/FRS pin is to enable VAP mode.

HIDRV1

31

Buck mode high-side power MOSFET (Q1) driver. Connect to high-side n-channel MOSFET
gate.

HIDRV2

24

Boost mode high-side power MOSFET(Q4) driver. Connect to high-side n-channel MOSFET
gate.

IADPT

The adapter current monitoring output pin. Viappt = 20 or 40 x (Vacp — Vacn) with ratio
selectable through IADPT_GAIN bit. This pin is also used to program the inductance used in
the application. Refer to Section 9.3.12 for selecting resistor from the IADPT pin to ground .
For a 2.2-pH inductance, the resistor is 137 kQ. Place a 100-pF or less ceramic decoupling
capacitor from IADPT pin to ground. IADPT output voltage is clamped below 3.3 V.

IBAT

The battery current monitoring output pin. Vigat = 8 or 16 x (Vsgrp — Vsrn) for charge
current, or Vigat = 8 or 16 x (Vsrn — Vsrp) for discharge current, with ratio selectable
through IBAT_GAIN bit. Place a 100-pF or less ceramic decoupling capacitor from IBAT pin
to ground. This pin can be floating if not in use. Its output voltage is clamped below 3.3 V.

ILIM_HIZ

Input current limit setting pin. Program ILIM_HIZ voltage by connecting a resistor divider
from VDDA rail to ground. The pin voltage is calculated as: V(M _Hizy= 1V + 40 x IDPM x
Rac, in which IDPM is the target input current limit.

When EN_EXTILIM = 1b the input current limit used by the charger is the lower setting of
ILIM_HIZ pin and IIN_HOST register. When EN_EXTILIM = 0b input current limit is only
determined by IIN_HOST register.

When the pin voltage is below 0.4 V, the device enters high impedance (HIZ) mode with
low quiescent current. When the pin voltage is above 0.8 V, the device is out of HIZ mode.
The ILIM_HIZ pin voltage is continuous read and used for updating current limit setting (If
EN_EXTILIM=1b ), this allows dynamic change input current limit setting by adjusting this pin
voltage.

LODRV1

29

Buck mode low side power MOSFET (Q2) driver. Connect to low side n-channel MOSFET
gate.

LODRV2

26

Boost mode low side power MOSFET (Q3) driver. Connect to low side n-channel MOSFET
gate.

PGND

27

GND

Device power ground.

PROCHOT

1

Active low open drain output indicator. It monitors adapter input current, battery discharge
current, and system voltage. After any event in the PROCHOT profile is triggered, a pulse is
asserted. The minimum pulse width is adjustable through PROCHOT_WIDTH bits.
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Table 7-1. Pin Functions (continued)

PIN
/10 DESCRIPTION
NAME NUMBER
Current mode system power monitor. The output current is proportional to the total power
PSYS 10 o from the adapter and the battery. The gain is selectable through . Place a resistor from
PSYS to ground to generate output voltage. This pin can be floating if not in use. Its output
voltage is clamped at 3.3 V. Place a capacitor in parallel with the resistor for filtering.
6-V linear regulator output supplied from VBUS or VSYS. The LDO is active when VBUS
REGN 28 PWR above Vygus_conven. Connect a 2.2- or 3.3-uF ceramic capacitor from REGN to power
ground. REGN pin output is for power stage gate drive.
scL 13 clock input. Connect to clock line from the host controller or smart battery. Connect a 10-kQ
pullup resistor according to specifications.
open-drain data 1/0. Connect to data line from the host controller or smart battery. Connect a
SDA 12 110 . : o
10-kQ pullup resistor according to specifications.
Charge current sense amplifier negative input. SRN pin is for battery voltage sensing as
SRN 19 PWR well. Connect a 0.1-yF filter cap cross battery charging sensing resistor and use 10-Q
contact resistor between SRN pin and battery charging sensing resistor. The leakage current
on SRP and SRN are matched.
Charge current sense amplifier positive input. Connect a 0.1-yF filter cap cross battery
SRP 20 PWR charging sensing resistor and use 10-Q contact resistor between SRP pin and battery
charging sensing resistor. The leakage current on SRP and SRN are matched.
SWA 32 PWR Buck mode switching node. Connect to the source of the buck half bridge high side n-
channel MOSFET.
SW2 23 PWR Boost mode switching node. Connect to the source of the boost half bridge high side
n-channel MOSFET.
VBUS 1 PWR Charger input voltage. An input low pass filter of 1 Q and 0.47 yF (minimum) is
recommended.
Internal reference bias pin. Connect a 10-Q resistor from REGN to VDDA and a 1-uF
VDDA 7 PWR - .
ceramic capacitor from VDDA to power ground.
Charger system voltage sensing. The system voltage regulation maximum limit is
VSYS 22 PWR programmed in ChargeVoltage register plus 150 mV and regulation minimum limit is
programmed in VSYS_MIN register.
Exposed pad beneath the IC. Always solder thermal pad to the board, and have vias on
Thermal pad - - the thermal pad plane connecting to power ground planes. It serves as a thermal pad to
dissipate the heat.
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8 Specifications

8.1 Absolute Maximum Ratings

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

MIN MAX UNIT

SRN, SRP, ACN, ACP, VBUS, VSYS -0.3 32

SW1, SW2 -2 32

BTST1, BTST2, HIDRV1, HIDRV2, BATDRV -0.3 38

LODRV1, LODRV2 (25nS) -4 7

HIDRV1, HIDRV2 (25nS) —4 38
Voltage SW1, SW2 (25nS) 4 32 v

SDA, SCL, REGN, PSYS, CHRG_OK, CELL_BATPRESZ, ILIM_HIZ,

LODRV1, LODRV2, VDDA, COMP2, CMPIN, CMPOUT,OTG/VAP/ -0.3 7

FRS,

PROCHOT -0.3 5.5

IADPT, IBAT, COMP1 -0.3 3.6
Differential BTST1-SW1, BTST2-SW2, HIDRV1-SW1, HIDRV2-SW2 -0.3 7 v
Voltage SRP-SRN, ACP-ACN -0.5 0.5
Temperature Junction temperature range, T, -40 150 .
Temperature Storage temperature, Tg -55 150 c

(1) Stresses beyond those listed under Absolute Maximum Rating may cause permanent damage to the device. These are stress
ratings only, which do not imply functional operation of the device at these or any other conditions beyond those indicated
under Recommended Operating Condition. Exposure to absolute-maximum-rated conditions for extended periods may affect device
reliability.

8.2 ESD Ratings

VALUE UNIT

Human body model (HBM), per ANSI/ESDA/

o JEDEC JS-001, all pins(") +2000
V(Esp) Electrostatic discharge : v
Charged device model (CDM), per JEDEC +500

specification JESD22-C101, all pins(@

(1) JEDEC document JEP155 states that 500-V HBM allows safe manufacturing with a standard ESD control process.
(2) JEDEC document JEP157 states that 250-V CDM allows safe manufacturing with a standard ESD control process.

8.3 Recommended Operating Conditions

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

MIN NOM MAX UNIT
ACN, ACP, VBUS 0 26
SRN, SRP, VSYS 0 19.2
SW1, SW2 -2 26
BTST1, BTST2, HIDRV1, HIDRV2, BATDRV 0 32
Voltage \%
SDA, SCL, REGN, PSYS, CHRG_OK, CELL_BATPRESZ, ILIM_HIZ, 0 6.5
LODRV1, LODRV2, VDDA, COMP2, CMPIN, CMPOUT,OTG/VAP/FRS :
PROCHOT 0 5.3
IADPT, IBAT, COMP1 0 3.3
BTST1-SW1, BTST2-SW2, HIDRV1-SW1, HIDRV2-SW2 0 6.5
Differential  ['spp SRN, ACP-ACN -0.5 0.5 v
Voltage
BATDRV-VSYS 0 10.8
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8.3 Recommended Operating Conditions (continued)

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

MIN NOM MAX| UNIT
Junction temperature range, T, -20 125
Temperature °C
Storage temperature, Ty -20 85
8.4 Thermal Information
BQ25723
THERMAL METRIC(") RSN (WQFN) UNIT
32 PINS
Resa Junction-to-ambient thermal resistance (JEDEC(")) 37.2 °C/W
ReJcitop) Junction-to-case (top) thermal resistance 26.1 °C/W
Reys Junction-to-board thermal resistance 7.8 °C/W
Wr Junction-to-top characterization parameter 0.3 °C/W
Y Junction-to-board characterization parameter 7.8 °C/W
Rauc(bot) Junction-to-case (bottom) thermal resistance 2.3 °C/W

(1)  For more information about traditional and new thermal metrics, see the Semiconductor and IC Package Thermal Metrics application

report.

8.5 Electrical Characteristics
Vveus uvLoz < Vveus < Vacov raLLs Ty = -40°C to +125°C, and T, = 25°C for typical values (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
Input voltage
ViNPUT OP operating range 35 26| V
MAX SYSTEM VOLTAGE REGULATION
System Voltage
Regulation, measured
Vsysmax_RNG on Vgys (charge 1.024 19.2| V
disabled)
Vsrn + v
REGOx05/04() = 0x41AOH (16.800 V) 150 mv
—2% 2%
VsrN + v
= 150 mV
System voltage REGO0x05/04() = 0x3138H (12.600 V)
Vv regulation accuracy —2% 2%
SYSMAX_ACC (charge disabled and Vern + y
EN_OOA=0D) REGOX05/04() = 0x20DOH (8.400 V) 150 mV
-3% 3%
Vsrn + Vv
REGO0x05/04() = 0x1068H (4.200 V) 150 mV
-3% 3%
MINIMUM SYSTEM VOLTAGE REGULATION
System Voltage
Vsys MIN_RNG Regulation, measured 1.00 192 V
on Vsys
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8.5 Electrical Characteristics (continued)
Vveus uvLoz < Vveus < Vacov raLLs Ty = -40°C to +125°C, and T, = 25°C for typical values (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
12.30 \Y
REGOx0D/0C() = 0x7BOOH
2% —2%
Minimum System B 9.20 v
Voltage Regulation REGO0x0D/0C() = 0x5C00H % %
VsYs_MIN_REG_ACC Accuracy (VBAT 6.00 v
below REG0x0D/0C() _ :
setting, EN_OOA=0b) REGO0x0D/0C() = 0x4200H % %
3.60 \Y
REGO0x0D/0C() = 0x2400H
-3% -3%
CHARGE VOLTAGE REGULATION
Battery voltage
VBAT RNG regulation 1.024 19.2| V
16.8 \Y
REGO0x05/04() = 0x41A0H
-0.5% 0.5%
12.6 \Y
Battery voltage REGO0x05/04() = 0x3138H . .
Vv regulation accuracy -0.5% 0.5%
BAT_REG_ACC (charge enable) (0°C 8.4 v
to 85°C) REGO0x05/04() = 0x20DOH
-0.6% 0.6%
42 \Y
REGO0x05/04() = 0x1068H
-1.1% 1.2%

CHARGE CURRENT REGULATION IN FAST CHARGE

Charge current
VIREGfCHGiRNG regulation differential VIREGfCHG = VSRP - VSRN 0 81.28| mV
voltage range

4096 mA
REG0x03/02() = 0x1000H
-3.0% 2.0%
Charge. current 2048 mA
regulation accuracy | REG0x03/02() = 0x0800H S S
| 10-mQ sensing —4.0% 3.0%
CHRG_REG_ACC resistor, VBAT above 1024 mA
0x0D/0C() setting REGO0x03/02() = 0x0400H
(0°C to 85°C) -5.0% 6.0%
512 mA
REGO0x03/02() = 0x0200H
-12.0% 12.0%
CHARGE CURRENT REGULATION IN LDO MODE
CELL(=2 S) VSRN < VSYS_MIN 384 mA
lcLamp Z;%harge current [ 1S, VSRN <3V 384 mA
CELL 1S, 3V <VSRN <VSYS_MIN 2 A
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8.5 Electrical Characteristics (continued)
Vveus uvLoz < Vveus < Vacov raLLs Ty = -40°C to +125°C, and T, = 25°C for typical values (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
REG0x03/02() = 0x0180H 384 mA
>2S -15.0% 15.0%
1S -25.0% 25.0%
Pre-charge current -
regulation accuracy REGO0x03/02() = 0x0100H 256 mA
with 10-mQ SRP/SRN |22S —20.0% 20.0%
IPRECHRG_REG_ACC EZ::AS, resistor, VBAT s -35.0% 35.0%
VSYS_MIN(REGOx0 |REGO0x03/02() = 0x00COH 192 mA
D/0C()) setting (0°C  [J _ o o
0 85°C) 228 25.0% 25.0%
1S —-50.0% 50.0%
REG0x03/02() = 0x0080H 128 mA
>2S —-30.0% 30.0%
SRP, SRN leakage
ILEAK_SRP_SRN current mismatch -13.5 10.0] pA
(0°C to 85°C)
INPUT CURRENT REGULATION

Input current
regulation differential
VIREG_DPM_RNG voltage range with Virec_ppm = Vace — Vacn 0.5 64| mV
10-mQ ACP/ACN
series resistor

Input current REGOXOF/0E() = 0x4EQ00H 3800 3900 4000| mA
regulation accuracy | REGOXOF/OE() = 0x3A00H 2800 2900 3000 mA
liN_bPM_REG_ACC (-40°C to 105°C)
with 10-mQ ACP/ACN | REGOXOF/0E() = 0x1CO0H 1300 1400 1500 mA
series resistor REGOxO0F/0E() = 0x0800H 300 400 500 mA
ACP, ACN leakage
lLeak_AcP_acN current mismatch 21 101 pA
Voltage range
for input current
VIREG_DPM_RNG_ILIM regulation (ILIM_HIZ 115 a4V
Pin)
Input Current ViLm Hiz = 2.6 V 3800 4000 4200 mA
Regulation Accuracy _
on ILIM. HIZ pin Vim iz =22V 2800 3000 3200/ mA
lin_pPM_ReG_Acc LM |ViLm_ Hiz =1V +40  |Vium niz=16V 1300 1500 1700| mA
% Ippm X Rac, with 10-
mQ ACP/ACN series |V niz=1.2V 300 500 700! mA
resistor -
ILIM_HIZ pin leakage _
ILEAK ILIM current 1 1 pA
INPUT VOLTAGE REGULATION
Input voltage
VDPM_RNG regulation range Voltage on VBUS 3.2 19.562| V
REGOx0B/0A()=0x3C80H 18688 mV
-3% 2%
Input voltage REGOX0B/0A()=0x1E00H 10880 mv
Vopm_REG_ACC regulation accuracy _4% 2.5%
REGO0x0B/0A()=0x0500H 4480 mV
5.0%
OTG CURRENT REGULATION
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8.5 Electrical Characteristics (continued)
Vveus uvLoz < Vveus < Vacov raLLs Ty = -40°C to +125°C, and T, = 25°C for typical values (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
OTG output current
VIOTG_REG_RNG regulation differential VIOTG_REG = VACP - VACN 0 81.28 mV
voltage range
OTG output current | REG0x09/08() = 0x3C0O0H 2800 3000 3200 mA
regulation accuracy —
lote, Acc with 50-mA LSB REG0x09/08() = 0x1E00H 1300 1500 1700 mA

and 10-mQ ACP/ACN

. . REG0x09/08() = 0xOA00H 300 500 700 mA
series resistor
OTG VOLTAGE REGULATION
OTG voltage
VoTG_REG_RNG regulation range(OOA | Voltage on VBUS 3 24.00| V
disabled)
REGO0x07/06()=0x2CEC 23.00 \%
—2% 2%
OTG voltage
regulation REGO0x07/06()=0x1770H 12.00 \
Vore Rec_acc accuracy(OOA 2% 29
disabled)
REGO0x07/06()=0x09C4H 5.00 \%
-3% 3%
REGN REGULATOR
REGN regulator
VREGNiREG voltage (0 mA — 60 VVBUS =10V 5.7 6 6.3 \%
mA)
REGN voltage in dro
VDROPOUT out mode 9 P VVBUS =5 V, ILOAD =20 mA 3.8 4.3 4.6 \Y
REGN current limit
IREGN_LIM_Charging when converter is Vygus = 10V, force Vregn =4 V 50 65 mA
enabled

QUIESCENT CURRENT

VBAT =18 V, REG0x01[7] = 1,REG0x31[6] = Ob, in
low-power mode, Disable PSYS

System powered by | VBAT = 18 V, REGOx01[7] = 1, REGOx31[6] =
battery. BATFET on. |1b, REGOx31[5:4] = 11b,REGN off, Disable PSYS, 35 60| pA
lsrn + Isrp + lswa + Enable low power PROCHOT

lsTsT2 * lsw1 + ITsT1 | VBAT = 18 V, REGOX01[7]= 0,REGOx31[5:4]= 11b,
+lacp + lacn + lvBus  |REGN on, Disable PSYS, In performance mode

22 45 pA

IBAT BATFET_ ON
880  1170| pA

+1
veYs VBAT = 18 V, REGOx01[7] = 0, REGOx31[5:4]
= 00b, REGN on, Enable PSYS, In performance 980 1270| pA
mode

Input current during
PFM in buck mode,
| no load, lygus + lace |VIN = 20V, VBAT = 12.6 V, 3s, REGOX01[2] = 0;
AC_SW_LIGHT_buck +lacn * lvsys + Isgp |MOSFET Qg =4 nC

+Isrn * Isw1 + leTsT
+Iswz + IgTsT2

2.2 mA

Input current during
PFM in boost mode,
| no load, lygys + lacp |VIN =5V, VBAT =8.4V, 2s, REGOx01[2] = 0;
AC_SW_LIGHT_boost +lacn + lvsys + Isrp |[MOSFET Qg =4 nC

+Isrn + Isw1 + lgTsT2
+Iswz *+ IgTsT2

2.7 mA
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8.5 Electrical Characteristics (continued)
Vveus uvLoz < Vveus < Vacov raLLs Ty = -40°C to +125°C, and T, = 25°C for typical values (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
Input current during
PFM in buck boost
| mode, no load, lygys |VIN =12V, VBAT =12V, REG0x01[2] = 0; 24 mA
AC_SW_LIGHT _buckboost | 4 Iacp + lacn + lvsys |MOSFET Qg =4 nC .
+lsrp + Ispn + Iswt +
lgTsT1 + Iswz * IgTsT2
. VBAT = 8.4V, VBUS =5V, 800 kHz switching
Quiescent current ! _ 3 mA
during PFM in OTG frequency, MOSFET Qg = 4nC
| mode lygys + lacp + |VBAT =8.4V, VBUS =12V, 800 kHz switching 49 mA
OTG_STANDBY Iacn t lvsys + Isrp + frequency, MOSFET Qg =4nC ’
:SRN ' 'ISW1 *lsTsT2 * [BAT = 8.4V, VBUS = 20 V, 800 kHz switching 62 A
sw2 © IBTST2 frequency, MOSFET Qg = 4nC :
CURRENT SENSE AMPLIFIER
VaCP_AGN_OP 'r’;flggcommon mode |/ jtage on ACP/ACN 3.8 26| V
| output clam
VIADPT GLAMP VAODItF’;ge P P 3.1 3.2 33 Vv
IIADF’T IADPT OUtpUt current 1 mA
A Input current sensing | YoapeT)/ Viace-acn), REGOX00[4] = 0 20 VIV
IADPT gain VappT) / Viace-acn), REGOX00[4] = 1 40 VIV
V(ACP-ACN) =40.96 mV 2% 2%
Input current monitor | V(acp-acn) = 20.48 mV -3% 3%
ViaDPT_AcCC accuracy 5 5
V(ACP-ACN) =10.24 mV —6% 6%
V(ACF’—ACN) =5.12mV -10% 10%
Maximum
CiapPT_MAX capacitance at IADPT 100| pF
Pin
Battery common
VsrP_SrRN_OP mode range Voltage on SRP/SRN 25 192 V
IBAT output clam
ViBAT_cLAMP voltage P P 3.05 3.2 33| V
ligaT IBAT output current 11 mA
Charge and V(IBAT) / V(SRN-SRP): REGOX00[3] =0, 8 VIV
A discharge current
IBAT ;?nnsing gain on IBAT V(sar) ! V(srn-skp), REGOX00[3] = 1, 16 VIV
V(sRN- =40.96 mV —2% 2%
Charge and (SRN-SRP) > >
| discharge current V(srn-srp) = 20.48 mV —4% 4%
IBAT_CHG_ACC réoAr}itoirnaccuracy on [V srn-srp) =10.24 mV 7% 7%
P V(srn-srP) = 5.12 mV -15% 15%
Maximum
CigaT_mAX capacitance at IBAT 100| pF
Pin
SYSTEM POWER SENSE AMPLIFIER
PSYS output voltage
Vpsys range 0 33| V
lpsys PSYS output current 0 160| pA
. |(psys) / (P(|N) +P(BAT))1 REGOX31[5:4] =
Apsys PSYS system gain 00b:REGOX31[1] = 1b 1 HA/W
Apsys PSYS system gain |(psys) / P(|N), REGOX31[5I4]= 01b;REG0x31 [11=1b 1 IJA/W
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8.5 Electrical Characteristics (continued)
Vveus uvLoz < Vveus < Vacov raLLs Ty = -40°C to +125°C, and T, = 25°C for typical values (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
Adapter only with system power =19.5V /45 W, TA
PSYS gain accuracy |= g t?) 85ocy y P —4% 4%
(REGOx30[13:12] = -
00b) Batteryoonly with system power = 11V /44 W, TA = _39% 39
Vpsys_acc 0 to 85°C

PSYS gain accuracy Adapter only with system power = 19.5V /45 W, TA

. = 0 [
(REGO0x30[13:12] =0 to 85°C —4% 4%
01b)

VPSYSfCLAMP PSYS clamp voltage 3 3.3 \%

VMIN ACTIVE PROTECTION(VAP) PROCHOT COMPARATOR
VAP VSYS rising .

Vsys THiZ threshold 1 VSYS_TH1 rising 6.4 6.6 6.75| V
VAP VSYS falling . e

Vsys_TH1 threshold 1 VSYS_TH1 falling REG36<7:2>=100010b 6.3 6.5 6.65| V
VAP VSYS threshold

Vsys_TH1_HYST 1 hysteresis 100 mvV
VSYS threshold 1

tSYS_TH1_faIIing_DEG falllng deglltch for 4 us
VAP shooting
VAP VSYS rising .

VSYS_THZZ threshold 2 VSYS_TH2 rising 6.1 6.3 6.45 \Y
VAP VSYS falling . ——

VSYS_THZ threshold 2 VSYS_TH2 falllng REG3E<7:2>=011111b 6.0 6.2 6.35 \
VAP VSYS threshold

Vsys_TH2_HysT 2 hysteresis 100 mV
VSYS threshold 2

tSYSfTH27faIIingiDEG faIIing deglitch for 4 us
throttling
VAP mode VBUS -

VBUS_VAP_THZ rising threshold VBUS_VAP_TH rising 3.15 3.35 3.50 \%

Vaus VAP TH VAP mode VBUS VBUS_VAP_TH falling REG3F<7:1>=0000000b 3.0 3.2 335 Vv

falling threshold

VAP mode VBUS

VBUs_vaP_TH_HYST threshold hysteresis 150 mv

VBUS falling deglitch

tBus_VAP_TH_falling_DEG for throttling 4 us

VSYS UNDER VOLTAGE LOCKOUT COMPARATOR
VSYS undervoltage .

Vsys_uvioz rising threshold(=1S) VSYS rising 2.3 25 265V
VSYS undervoltage . e

Vsys uvLo falling threshold(21S) VSYS falling REG3D<7:5>=000b 2.2 2.4 255 V
VSYS undervoltage

Vsys_uvLo_HYST hysteresis(21S) 100 mV

VBUS UNDER VOLTAGE LOCKOUT COMPARATOR
VBUS undervoltage -

Vveus_uvioz rising threshold VBUS rising 2.35 2.55 2.80| Vv
VBUS undervoltage .

Vveus_uvio falling threshold VBUS falling 22 2.4 26|V
VBUS undervoltage

VyBUS_UVLO_HYST hysteresis g 150 mV
VBUS converter

VVBUS_CONVEN enable rising VBUS rising 3.2 3.5 39| V
threshold
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