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6 Pin Configuration and Functions
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Ed 6-2. BQ25600D YFF Package 30-Pin WCSP Top View
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R 6-1. Pin Functions

PIN
BQ25600 BQ25600D TYPE(™" DESCRIPTION
NAME
WCSP WCSP
C1 C1
D1 D1 Battery connection point to the positive terminal of the battery pack. The internal
BAT P current sensing resistor is connected between SYS and BAT. Connect a 10 pF closely
E1 E1 to the BAT pin.
F1 F1
Battery voltage sensing pin for charge current regulation. in order to minimize the
BATSNS F3 F3 AlIO parasitic trace resistance during charging, BATSNS pin is connected to the actual
battery pack as close as possible.
BTST c3 c3 p PWM high side driver positive supply. internally, the BTST is connected to the cathode
of the boost-strap diode. Connect the 0.047-uF bootstrap capacitor from SW to BTST.
CE E3 E3 DI Charge enable pin. When this pin is driven low, battery charging is enabled.
Positive line of the USB data line pair. D+/D— based USB host/charging port detection.
D+ — C5 AlIO The detection includes data contact detection (DCD), primary and secondary detection
in BC1.2.
Negative line of the USB data line pair. D+/D—- based USB host/charging port detection.
D- — D5 AlIO The detection includes data contact detection (DCD), primary and secondary detection
in BC1.2.
A1 A1
GND P Ground
B1 B1
INT 4 F4 DO Open-drain interrupt Output. Connect the INT to a logic rail through 10-kQ resistor. The
INT pin sends active low, 256-ps pulse to host to report charger device status and fault.
NC B5 B5 No connection. This pin must be floating.
Open drain active low power good indicator. Connect to the pull up rail through 10 kQ
PG D5 — DO resistor. LOW indicates a good input source if the input voltage is between UVLO and
ACOQV, above SLEEP mode threshold, and current limit is above 30 mA.
A3 A3 Connected to the drain of the reverse blocking MOSFET (RBFET) and the drain of
PMID DO HSFET. Given the total input capacitance, put 1 yF on VBUS to GND, and the rest
B3 B3 capacitance on PMID to GND.
Power source selection input. High indicates 500 mA input current limit. Low indicates
PSEL C5 — DI 2.4A input current limit. Once the device gets into host mode, the host can program
different input current limit to INDPM register.
BATFET enable/reset control input. When BATFET is in ship mode, a logic low of
tsnipmope duration turns on BATFET to exit shipping mode. When VBUS is not
QON D4 D4 DI plugged-in, a logic low of tqon_rsT (Minimum 8 s) duration resets SYS (system power)
by turning BATFET off for tgatreT_rsT (Minimum 250 ms) and then re-enable BATFET
to provide full system power reset. The pin contains an internal pull-up to maintain
default high logic.
PWM low side driver positive supply output. internally, REGN is connected to the
REGN C4 C4 P anode of the boost-strap diode. Connect a 4.7-pF (10-V rating) ceramic capacitor from
REGN to analog GND. The capacitor should be placed close to the IC.
SCL F5 F5 DI I2C interface clock. Connect SCL to the logic rail through a 10-kQ resistor.
SDA E4 E4 DIO I2C interface data. Connect SDA to the logic rail through a 10-kQ resistor.
Open-drain interrupt output. Connect the STAT pin to a logic rail via 10-kQ resistor. The
STAT pin indicates charger status.
STAT E5 E5 DO Charge in progress: LOW
Charge complete or charger in SLEEP mode: HIGH
Charge suspend (fault response): Blink at 1Hz
A2 A2 Switching node connecting to output inductor. Internally SW is connected to the source
SW P of the n-channel HSFET and the drain of the n-channel LSFET. Connect the 0.047-uF
B2 B2 bootstrap capacitor from SW to BTST.
Cc2 Cc2
sYs D2 D2 p Converter output connection point. The internal current sensing resistor is connected
E2 E2 between SYS and BAT. Connect a 20 pF closely to the SYS pin.
F2 F2
Ground reference for the device that is also the thermal pad used to conduct heat from
the device. This connection serves two purposes. The first purpose is to provide an
Thermal Pad — — P electrical ground connection for the device. The second purpose is to provide a low
thermal-impedance path from the device die to the PCB. This pad should be tied
externally to a ground plane.
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# 6-1. Pin Functions (continued)

PIN
BQ25600 BQ25600D TYPE(™" DESCRIPTION
NAME
WCSP WCSP
Temperature qualification voltage input to support JEITA profile. Connect a negative
temperature coefficient thermistor. Program temperature window with a resistor divider
TS D3 D3 Al from REGN to TS to GND. Charge suspends when TS pin voltage is out of range.
When TS pin is not used, connect a 10-kQ resistor from REGN to TS and a 10-kQ
resistor from TS to GND. It is recommended to use a 103AT-2 thermistor.
VAC A5 A5 Al Input voltage sensing. This pin must be tied to VBUS.
A4 A4 Charger input voltage. The internal n-channel reverse block MOSFET (RBFET) is
VBUS P connected between VBUS and PMID with VBUS on source. Place a 1-uF ceramic
B4 B4 capacitor from VBUS to GND and place it as close as possible to IC.

(1) Al = Analog input, AO = Analog Output, AIO = Analog input Output, DI = Digital input, DO = Digital Output, DIO = Digital input Output,

P = Power
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7 Specifications

7.1 Absolute Maximum Ratings

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

MIN MAX UNIT
Voltage Range (with respect to .
GND) VAC 2 22 \Y
\C/;?\Iltgti:]e Range (with respectfo |y /g ;g (converter not switching)( -2 22 \Y,
\G/?\:tg‘)?’e Range (with respectto | grar pMID (converter not switching)® 03 22 v
Voltage Range (with respect to
GND) SW -2 16 Vv
Voltage Range (with respect to BTST to SW -0.3 7 \%
GND)
Voltage Range (with respect to
GND) PSEL -0.3 7 \Y
Voltage Range (with respect to _ B
GND) D+, D 0.3 7 \
Voltage Range (with respect to BATSNS (converter not switching) -0.3 7 Y
GND)
Voltage Range (with respect to REGN, TS, CE, PG, BAT, SYS (converter not switching) -0.3 7 Y,
GND)
Output Sink Current STAT 6 mA
Voltage Range (with respect to SDA, SCL, INT, QON, STAT 03 7 v
GND)
\é‘;'ltg?e Range (with respect to | p\p o GND (QFN package only) 03 0.3 v
Output Sink Current INT 6 mA
Operating junction temperature, T, -40 150 °C
Storage temperature, Tsig -65 150 °C

(1) Stresses beyond those listed under Absolute maximum Ratings 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 Conditions. Exposure to absolute-maximum-rated conditions for extended periods may affect device
reliability. All voltage values are with respect to the network ground terminal unless otherwise noted.

(2) VBUS is specified up to 22 V for a maximum of one hour at room temperature

7.2 ESD Ratings

VALUE UNIT

Human body model (HBM), per ANSI/ +2000

ESDA/JEDEC JS-001, all pins(") -
V(esp) Electrostatic discharge Charged device model (CDM), per \

JEDEC specification JESD22-C101, all 1250

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.
7.3 Recommended Operating Conditions

MIN NOM MAX| UNIT

Vaus Input voltage 3.9 135M v
lin Input current (VBUS) 3.25 A
Iswop Output current (SW) 3.25 A
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7.3 Recommended Operating Conditions (continued)

MIN NOM MAX| UNIT
VgaToP Battery voltage 4.624 V
lsaToP Fast charging current 3.0 A
lsaTOP Discharging current (continuous) 6 A
Ta Operating ambient temperature -40 85| °C

(1)  The inherent switching noise voltage spikes should not exceed the absolute maximum voltage rating on either the BTST or SW pins. A
tight layout minimizes switching noise.

7.4 Thermal Information

BQ25600(D)
THERMAL METRIC YFF (DSBGA) UNIT
30 Balls
Rgya Junction-to-ambient thermal resistance 58.8 °C/W
Reauc(top) Junction-to-case (top) thermal resistance 0.2 °C/W
Reus Junction-to-board thermal resistance 8.3 °C/W
Wr Junction-to-top characterization parameter 1.4 °C/W
Y Junction-to-board characterization parameter 8.3 °C/W
ReJyc(bot) Junction-to-case (bottom) thermal resistance N/A °C/W

7.5 Electrical Characteristics

VVAC_UVLOZ <Vyac < VVAC_OV and Vyac > Vear + VsLeep, Ty = —40°C to 125°C and T, = 25°C for typical values (unless
otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP MAX‘ UNIT
QUIESCENT CURRENTS
: Vgar = 4.5V, Vgys < Vac-uvLoz:
lgAT Battery discharge current (BAT, SW, |, 206 between BAT and VBUS, 5| pA
SYS) in buck mode o
T,<85°C
VBAT =4.5V, HIZ Mode and
| Battery discharge current (BAT) in  |OVPFET_DIS =1 or No VBUS, 12C 17 33 A
BAT buck mode disabled, BATFET Disabled. T, < H
85°C
Vgar = 4.5V, HIZ Mode and
| Battery discharge current (BAT, SW, |OVPFET_DIS = 1 or No VBUS, 12C 58 85 A
BAT SYS) Disabled, BATFET Enabled. T, < H
85°C
vac_Hiz Input supply current (VAC) in buck  |Vyac =5V, HIZ Mode and 24 37 HA
mode OVPFET_DIS = 1, No battery
Vyac = 12V, HIZ Mode and
OVPFET_DIS = 1, No battery 41 611 WA
lvacvBus_Hiz Input supply current (VAC and VBUS | Vyac =5V, HIZ Mode and 37 50 WA
short) in buck mode OVPFET_DIS = 1, No battery
Vyac = 12V, HIZ Mode and
OVPFET_DIS = 1, No battery 68 90| WA
Vveus = 12V, Vveus > Vygar, 15 3l mA
converter not switching
| Input supply current (VBUS) in buck
VBUS mode Vygus > VUVLO, Vygus > Vyear,
converter switching, VBAT = 3.8V, 3 mA
ISYS = 0A
| Battery discharge current in boost Vgar = 4.2V, boost mode, lygys =0 3 mA
BOOST mode A, converter switching
VBUS, VAC AND BAT PIN POWER-UP
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7.5 Electrical Characteristics (continued)

VVAC_UVLOZ <Vyac < VVAC_OV and Vyac > Vgar + Vsieep, Ty = —40°C to 125°C and T = 25°C for typical values (unless
otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
VBus_op VBUS operating range Vygus rising 3.9 13.5 \Y
VAC for active I2C, no battery » \%
Vvac_uvioz Sense VAC pin voltage Vvac rising 33 3.7
VVAC_UVLOZ_HYS I2C active hysteresis Vac falling from above Vyac_uviLoz 300 mV
VVACiPRESENT REGN turn-on threshold VVAC rising 3.65 3.9 \%
VVAC_PRESENT_H Vyac falling 500 m
Ys
; (Vvac—Vvear ), VBusMIN_FALL < Viar
VsLEep Sleep mode falling threshold < Ve, VAC falling 15 60 131 mV
o (Vvac—Vvear ) VBUSMIN_FALL < Viar
VsLEepz Sleep mode rising threshold < Ve, VAC rising 115 220 340 mV
Vuac ov mise | VAC 6:5-V Overvoltage rising VAC rising; OVP (REGO6[7:6]) = '01' 6.1 6.42 6.75| Vv
IV threshold
Viae ov rise | VAC 10.5-V Overvoltage rising VAC rising, OVP (REGOB[7:6]) = "10' 10.35 11 11.5 Vv
OV threshold
Vuac ov mise | VAC 14-V Overvoltage rising VAC rising, OVP (REGO06[7:6]) = '11' 135 14.2 15| v
-V threshold
VVAC_OV_HYS VAC 6.5-V Overvoltage hysteresis \(/)'?C falling, OVP (REG06[7:6]) = 130 mV
VVAC OV _HYS VAC 10.5-V Overvoltage hysteresis \1%0 falling, OVP (REGO6[7:6]) = 250 mV
VVAC OV _HYS VAC 14-V Overvoltage hysteresis VAC falling, OVP (REG06[7:6]) = '11' 300 mV
VBAT uvLOZ BAT for active 12C, no adapter Vpar rising 2.5 \%
VeaT pPL_FALL | Battery Depletion Threshold Vpar falling 2.18 2.62 \%
VeaT pPL_RISE | Battery Depletion Threshold Vgt rising 2.34 2.86 \Y
VeaT DPL_HYsT |Battery Depletion rising hysteresis | Vpar rising 180 mV
Bad adapter detection fallin .
VBUSMIN_FALL thresholg 9 VBUS faIIlng 3.68 3.8 3.9 \Y
VBusmin_HYsT | Bad adapter detection hysteresis 180 mV
IsaDSRC Bad adapter detection current Sink current from VBUS to GND 30 mA
source
POWER-PATH
. Vygar < SYS_MIN[2:0] = 101,
Vsys MIN System regulation voltage BATFET Disabled (REGO7[5] = 1) 3.5 3.68 \%
Isvys = 0 A, Vygar > Vsysmin, Vvear = Vear + 50
Vsys System Regulation Voltage 4.400 V, BATFET disabled BAT ey Y
(REGO7[5] = 1)
Vsys MAX Maximum DC system voltage output lsys =0 A, , Q4 °ff’ Vvear< 4.400V, 4.4 4.45 4.48 \
- VyeaT > Vsysmin = 3.5V
Top reverse blocking MOSFET on-
RoN(RBFET) resistance between VBUS and -40°Cs Tp < 125°C 35 mQ
PMID - Q1
Top switching MOSFET on-
RonN(HSFET) resistance between PMID and SW - |Vgregn =5V, -40°C< T < 125°C 55 mQ
Q2
Bottom switching MOSFET on-
RoN(LSFET) resistance between SW and GND - |Vregn =5V, -40°C< Ty < 125°C 60 mQ
Q3
BATFET forward voltage in
Vewo supplement mode 30 mv
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7.5 Electrical Characteristics (continued)

VVAC_UVLOZ <Vyac < VVAC_OV and Vyac > Vgar + Vsieep, Ty = —40°C to 125°C and T = 25°C for typical values (unless

otherwise noted

)

PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
QFN package, Measured from BAT
RON(BAT—SYS) SYS-BAT MOSFET on-resistance to SYS, VBAT = 42V, TJ =-40 - 19.5 mQ
125°C
BATTERY CHARGER
VeaTREG_RANGE |Charge voltage program range 3.856 4.624 \%
Veatreg_step | Charge voltage step 32 mV
VREG (REG04[7:3]) = 4.208 V
y o . y (01011), V, -40 < T, < 85°C 4.187 4.208 4.229 \%
arge voltage settin
BATREG 9 g g VREG (REG04[7:3]) = 4.352 V 1330 4352 as74| v
(01111),V, 40<T;<85°C ’ ’ '
. Vgar =4.208 V or Vgar =4.352V, —
VeatrReg Acc | Charge voltage setting accuracy 48/2 T,<85°C BAT -0.5% 0.5%
IcHe_REG_RANGE | Charge current regulation range 0 3000 mA
IcHe_Rec step | Charge current regulation step 60 mA
lcHG REG Charge current regulation setting lehe =_240 mA, Vygar = 3.1V or 0.214 0.24 0.26 A
IcHe REG Acc | Charge current regulation accuracy lche =_240 mA, Vvgar = 3.1V or 1% 9%
e Vygar = 3.8V
IcHG REG Charge current regulation setting lcHg = 720 mA, Vygar = 3.1V or 0.68 0.720 0.76 A
Vygar = 3.8V
lcHG REG Charge current regulation accuracy ICHG—EEG = 720 mA, Vgar = 3.1V or 6% 6%
— Vgar =3.8V
IcHG REG Charge current regulation setting lone =_1 38 A, Vypar =3.1Vor 1.30 1.380 1.45 A
- Vygar =38V
. Ichg = 720 mA or gy = 1.38 A, _RO, o
IcHe_REG ACC Charge current regulation accuracy Vygar = 3.1 V or Vysar = 3.8V 6% 6%
VBATLOWV_FALL Battery LOWV falllng threshold ICHG =240 mA 2.7 2.8 2.9 \Y
VeaTtLowv_Rise | Battery LOWV rising threshold Pre-charge to fast charge 3 3.12 3.24 \Y
IPRECHG Precharge current regulation IPRECHGI[3:0] ='0010' = 180 mA 150 170 190 mA
Precharge current regulation [P . _ o
IPRECHG_ACC accuracy IPRECHGJ[3:0] ='0010"' = 180 mA 15 5 %o
ITERM Termination current regulation Ichug > 780 mA, ITERM[3:0] = '0010' 145 180 215 mA
=180 mA, VygaT = 4.208 V
| Termination current regulation Ichg > 780 mA, , ITERM[3:0] = -20% 20%
TERM_ACC accuracy '0010' = 180 mA, Vygar = 4.208 V ° °
N ) Ichg £ 780 mA, , ITERM[3:0] =
lTERM Termination current regulation '0000' = 60 MA, Vygar = 4.208 V 44 60 75 mA
| Termination current regulation IcHg £ 780 mA, ,ITERM[3:0] = '0000' 27% 259
TERM_ACC accuracy =60 mA, Vygar = 4.208 V ° °
VSHORT Battery short voltage Vygar falling 1.85 2 2.15 \Y
VSHORTZ Battery short voltage Vygar rising 215 2.25 2.35 \Y
ISHORT Battery short current VVBAT < VSHORTZ 50 90 117 mA
VRecHo Recharge Threshold below Vaar falling, REGO4[0] = 0 90 120 150 mv
VBAT REG
VRECHG Recharge Threshold below Vpar falling, REG04[0] = 1 200 230 265 mv
VBAT REG
IsysLoap System discharge load current Vsys =4.2V 30 mA
INPUT VOLTAGE AND CURRENT REGULATION
V\NDPM Input voltage regulation limit Vinopm (REG06[3:0] = 0000) = 3.9V 3.78 3.95 41 \%
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7.5 Electrical Characteristics (continued)

VVAC_UVLOZ <Vyac < VVAC_OV and Vyac > Vgar + Vsieep, Ty = —40°C to 125°C and T = 25°C for typical values (unless
otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
VINDPM_ACC Input voltage regulation accuracy Vinopm (REGO6[3:0] = 0000) = 3.9V —4.5% 4%
ViNDPM Input voltage regulation limit Vinopm (REG06[3:0] = 0110) =4.4 V 4.268 4.4 4532 \Y
VINDPM_ACC Input voltage regulation accuracy Vinopm (REGO06[3:0] = 0110) = 4.4 V -3% 3%
VbpMm_vBAT Input voltage regulation limit tracking | VINDPM = 3.9V, 4.17 4.3 4.46 \%
VBAT VDPM_VBAT_TRACK = 300mV,
VBAT = 4.0V
Vppm_vBaT Acc | Input voltage regulation accuracy VINDPM = 3.9V, -3% 4%
tracking VBAT VDPM_VBAT_TRACK = 300mV,
VBAT = 4.0V
Vygus = 5V, current pulled from SW,
Iinopm (REG[4:0] = 00100) = 500 450 500 mA
mA, 40 < T;<85°C
Vygus = 5V, current pulled from SW,
liNDPM USB input current regulation limit IINDPM (REG[4:0] = 01000) = 900 750 900 mA
mA, 40 < T; <85°C
Vygus = 5V, current pulled from SW,
IINDPM (REG[4:0] = 01110) = 1.5 A, 1.28 1.5 A
-40<T,;=<85°C
Input current limit during system
n_sTART start-up sequence 200 mA
BAT PIN OVERVOLTAGE PROTECTION
VeaTove RiSE | Battery overvoltage threshold Vat rising, as percentage of 103 104 105 %
- VBAT REG
VgaTove Fall Hys | Battery overvoltage falling hysteresis Vear falling, as percentage of 2 %
- VBAT REG
THERMAL REGULATION AND THERMAL SHUTDOWN
T Junction Temperature Regulation Temperature Increasing, TREG 110 oc
JUNCTION_REG | Threshold (REGO5[1] = 1) = 110°C
TyuncTioN_REG  |Junction Temperature Regulation Temperature Increasing, TREG 90 °C
Threshold (REG05[1] = 0) = 90°C
Thermal Shutdown Rising . °
Tshut Temperature Temperature Increasing 160 C
TSHUT_HYST Thermal Shutdown Hysteresis 30 °C
JEITA THERMISTOR COMPARATOR (BUCK MODE)
T1 (0°C) threshold, Charge
Vrq suspended T1 below this Charger suspends charge. As 724%  733%  742%
Percentage to Vregn
temperature.
V11 Falling As Percentage to Vregn 69% 71.5% 74%
T2 (10°C) threshold, Charge back to
V12 IcHa/2 and 4.2 V below this As percentage of Vregn 67.2% 68% 69%
temperature
V12 Falling As Percentage to Vregn 66% 66.8% 67.7%
T3 (45°C) threshold, charge back to Charger suspends charae. As
Vi3 ICHG and 4.05V above this 9 P ge- 43.8%  447%  45.8%
Percentage to Vregn
temperature.
V13 Falling As Percentage to Vregn 45.1% 45.7% 46.2%
T5 (60°C) threshold, charge o o o
V15 suspended above this temperature. As Percentage to Vregn 33.7% 34.2% 35.1%
V15 Falling As Percentage to Vregn 34.5% 35.3% 36.2%

COLD OR HOT THERMISTER COMPARATOR (BOOST MODE)
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7.5 Electrical Characteristics (continued)

VVAC_UVLOZ <Vyac < VVAC_OV and Vyac > Vgar + Vsieep, Ty = —40°C to 125°C and T = 25°C for typical values (unless
otherwise noted)

and VAP2_VTH_HI)

PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
oo | Sogenperaee Thesto TS0 (a0 TS | resn e
VBcoLb Falling T,=-20°C-125°C 78.5% 79% 79.5%
Veror Votage faing Threshald - |60°C wl 100AT) 1S P0Gt | 0% 2% 322%
VBhoT Rising T,=-20°C-125°C 33.8% 34.4% 34.9%
CHARGE OVERCURRENT COMPARATOR (CYCLE-BY-CYCLE)
IBaTFET oCP System over load threshold 6.0 A
PWM
Oscillator frequency, buck mode 1320 1500 1680 kHz
fsw PWM switching frequency
Oscillator frequency, boost mode 1150 1412 1660 kHz
Dmax Maximum PWM duty cycle(") 97%
BOOST MODE OPERATION
VoTe_ReG Boost mode regulation voltage \B/‘(’)BOATS;\?[?:(\)/]' l“?g"(')?):;é'v 4.972 5.126 5280 V
Vore REG AGC Boost mode regulation voltage VvBaT = 3.8.V, I_(FI’MII:'))_= 0A, 3 3 %
=B accuracy BOOSTV[1:0]1="10'=5.15V
X%/Egof ﬂ'(');‘)g; '\g'N—VBAT—SEL 2.6 2.8 29| v
Vygar rising, MIN_Vgar_SEL 29 3.0 3.15 \Y
VeatLowv oTc | Battery voltage exiting boost mode (REGO1[O) = 0
- Vygar falling, MIN_Vgar_SEL 24 25 2.6 Vv
(REGO1[0]) = 1
Vygar rising, MIN_Vgar_SEL 27 2.8 29 \
(REGO1[0]) = 1
loTe OTG mode output current BOOST_LIM (REGO02[7]) = 1 1.16 14 1.6 A
lore_0cP ACS | orovection scauragy T |BOOST_LIM =05 A (REG02(7] = 0) 05 073| A
Votg_ovp OTG overvoltage threshold Rising threshold 5.55 5.8 6.15 Y
lot_Hszce E‘?eri'lc;lsnder current falling 100 mA
REGN LDO
VREGN REGN LDO output voltage Vyeus = 9V, Iregn = 40mA 5.6 \Y,
VReGN REGN LDO output voltage Vyeus = 5V, Iregn = 20mA 4.58 4.7 Vv
LOGIC I/0 PIN CHARACTERISTICS ( CE, PSEL, SCL, SDA,, INT)
ViLo Input low threshold CE 0.4 \Y
ViH Input high threshold CE 1.3 \Y
Igias High-level leakage current CE Pull up rail 1.8 V MA
ViLo Input low threshold PSEL 0.4 \%
Viy Input high threshold PSEL 1.3 \%
Igias High-level leakage current PSEL Pull up rail 1.8V 1 HA
LOGIC I/0O PIN CHARACTERISTICS ( PG, STAT)
VoL Low-level output voltage 0.4 \Y
D+/D- DETECTION
D+ Threshold for Non-standard
Vp+_1p2 adapter (combined V1P2_VTH_LO 1.05 1.35 \%
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7.5 Electrical Characteristics (continued)

VVAC_UVLOZ <Vyac < VVAC_OV and Vyac > Vgar + Vsieep, Ty = —40°C to 125°C and T = 25°C for typical values (unless
otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT

Ip+ LkG Leakage current into D+ Hiz -1 1 MA
Vb- soomvsre | Voltage source (600 mV) 500 600 700 mV
Ip—_100UAISNK D- current sink (100 pA) Vp_ =500 mV, 50 100 150 WA
Rp- 19k D- resistor to ground (19 kQ) Vp_ =500 mV, 14.25 24.8 kQ
Vo_ opszs gégg?gﬁarator threshold for primary D- pin Rising 250 400 mv

D- Threshold for non-standard
Vp_ 2pg adapter (combined V2P8_VTH_LO 2.55 2.85 \%

and V2P8_VTH_HI)

D— Comparator threshold for non-
Vb 2po standard adapter (For non-standard 1.85 2.15 \%

— same as bg2589x)

D- Threshold for non-standard
Vp_ 1p2 adapter (combined V1P2_VTH_LO 1.05 1.35 \Y

and V1P2_VTH_HI)
Ip- kG Leakage current into D— Hiz -1 1 MA
(1) Specified by design. Not production tested.
7.6 Timing Requirements

MIN NOM MAX UNIT
VBUS/BAT POWER UP
tacov VAC OVP reaction time Xﬁr?c?f?gg above ACOV threshold to 200 ns
tBADSRC Bad adapter detection duration 30 ms
BATTERY CHARGER
tTERM_DGL Deglitch time for charge termination 250 ms
trecHe_peL | Deglitch time for recharge 250 ms
tsYSOVLD.DGL Zﬁti? Sxer-current deglitch time to 100 us
teaTovP B_attery over-voltage deglitch time to 1 us
disable charge

tsAFETY Typical Charge Safety Timer Range CHG_TIMER =1 8 10 12 hr
ttop_oFF Typical Top-Off Timer Range TOP_OFF_TIMER][1:0] = 10 (30 min) 24 30 36 min
QON TIMING
{SHIPMODE gQXi(t)ls\lhIi(F))wmtggee to turn on BATFET and —10°C < T, < 60°C 09 13 s
tQon_RsT 2 QON low time to reset BATFET -10°C < T;<60°C 8 12 S
tBATFET RST rBeAS'I(;tFET off time during full system ~10°C £ T, < 60°C 250 400 ms
tsm_pLy Enter ship mode delay -10°C < T, £60°C 10 15 S
DIGITAL CLOCK AND WATCHDOG TIMER
twoT REGO05[4]=1 REGN LDO disabled 40 s
fLPDIG Digital Low Power Clock REGN LDO disabled 30 kHz
foig Digital Clock REGN LDO enabled 500 kHz
fscL SCL clock frequency 400 kHz
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7.7 Typical Characteristics

100 100
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