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ABSOLUTE MAXIMUM RATINGS

BATT, ODO, OCO, SHDNto GND ......................... -0.3V to +30V Continuous Power Dissipation (Ta = +70°C)
SCL, SDA, INT, RSTto GND ......oooiiiiiiiiiiiiieeee -0.3V to +6V 16-Pin QSOP (derate 8.3mW/°C above +70°C)............. 667mwW
REF, ODI, OCIto GND.....oooviiiiiiiiiicci, -0.3Vto (VL + 0.3V) Operating Temperature Range ..........c...cccoceeein -40°C to +85°C
-0.3V to +6V Storage Temperature Range ............ccccooeveenn. -65°C to +165°C
........ -2V to +6V Lead Temperature (soldering, 10seC)..................cevve...... +#300°C
............................................................. -1Vito +1V

Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. These are stress ratings only, and functional
operation of the device at these or any other conditions beyond those indicated in the operational sections of the specifications is not implied. Exposure to
absolute maximum rating conditions for extended periods may affect device reliability.

ELECTRICAL CHARACTERISTICS

(VsHDN = VBATT = 12V, VscL = Vspa = 3.6V, Crer = 10nF, Cy = 0.1uF, Ta = 0°C to +85°C, unless otherwise noted. Typical
values are at Ta = +25°C.)

PARAMETER ‘ SYMBOL ’ CONDITIONS MIN TYP MAX UNITS

SUPPLY AND REFERENCES

BATT Input Voltage Range VBATT 4 28 Vv
VSHDN = 3.3V, SOFTSHDN =0, Iy =0 80 135

BATT Supply Current IBATT VSHDN = 3.3V, SOFTSHDN =1, Iy =0 15 30 pA
VSADN < 0.4V 0.02 1
SOFTSHDN =0, 0 < Iy < 5mA 3.1 3.25 3.4

VL Output Voltage VvL V
SOFTSHDN = 1,0 < Iy £ 5mA 3.1 3.25 3.6

REF Output Voltage VREF IRer =0 1.96 2.00 2.04 V

REF Load Regulation 0 < IReF < 200pA 10 50 pV/uA

FUEL GAUGE

CS to AGND Input Resistance 100 kQ

Discharge Coulomb-Counter Ves =0 0 2 12| counts/

Accumulation Rate Vs = -120mV 49,500 50,000 50,500| sec

Charge Coulomb-Counter Ves =0 0 2 12| counts/

Accumulation Rate Vs = 120mV 49,500 50,000 50,500| sec

OVERCURRENT COMPARATOR

OCI, ODI Input Offset Voltage -7 0 7 mV

OCI, ODI Input Offset Current (Note 1) -1 0.01 1 pA

Propagation Delay 1 us

ODO Sink Current Vopo = 0.4V 1 2.5 mA

ODO Off-Leakage Current Vopo = 28V 0.01 1 pA

OCO Sink Current Voco = 0.4V 1 2.5 mA

OCO Off-Leakage Current Voco = 28V 0.01 1 pA

INTERFACE-LOGIC LEVELS

Input High Voltage VIH SHDN, SCL, SDA 2.2 V
SCL, SDA 0.8

Input Low Voltage ViL — \
SHDN 0.6

SDA Output Low Sink Current VoL Vspa = 0.6V 6 mA

TNT Output Low Sink Current VoL VINT = 0.4V 2 mA

*TOoooo
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ELECTRICAL CHARACTERISTICS (continued)

(VSHDN = VBATT = 12V, VscL = Vspa = 3.6V, CrerF = 10nF, Cy = 0.1pF, Ta = 0°C to +85°C, unless otherwise noted. Typical values
are at Ta = +25°C.)

099 EXVIN

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
SCL, SDA, INT, RST Leakage Output forced to 5V 0.01 1 PA
Current
I ) SHDN forced to 3.6V 0.7 3.0
SHDN Input Bias Current [SHDN |F—= pA
SHDN forced to 28V 20 100
RST Active Timeout Period 25 ms
_ VyL = 1V, Isink = 50pA 0.3
RST Output Voltage VRST \
b g RST VWL = 3V, gk = 1.2mA 03
I VTH2, VL fallin 1.0 1.7 2.2
RST Threshold Voltage VT, | VTH2, T TaAng v
VTH2 VTH1, VL rising 2.75 2.90 3.05

ELECTRICAL CHARACTERISTICS
(VSHDN = VBATT = 12V, VscL = Vspa = 3.6V, CrerF = 10nF, CyL = 0.1pF, Ta = -40°C to +85°C, unless otherwise noted.) (Note 2)

PARAMETER | symsoL | CONDITIONS MIN  TYP  MAX | UNITS
SUPPLY AND REFERENCES
BATT Input Voltage Range VBATT 4 28 V
VSADN = 3.3V, SOFTSHDN = 0, Iy = OpA 135
BATT Supply Current IBATT | VSHDN = 3.3V, SOFTSHDN = 1, Iy = OpA 30 A
VSHDN < 0.4V 1
SOFTSHDN = 0, OmA < ly|. £ 5mA 3.1 3.4
VL Output Voltage VL \
SOFTSHDN = 1, OmA < lyL £ 5mA 3.1 3.6
REF Output Voltage VREF IReEp=0 1.96 2.04 \
REF Load Regulation OpA < IREF < 200pA 50 VLA
FUEL GAUGE
Discharge Coulomb-Counter Ves =0 0 12| counts/
Accumulation Rate Ves = -120mV sec
Charge Coulomb-Counter Ves =0V 0 12| counts/
Accumulation Rate Vs = 120mV 49,250 50,750 sec
OVERCURRENT COMPARATOR
OCI, ODI Input Offset Voltage -10 10 mV
OCI, ODI Input Offset Current (Note 1) -1 1 uA
ODO Sink Current Vopo = 0.4V 1 mA
ODO Off-Leakage Current Vopo = 28V 1 pA
OCO Sink Current Vopo = 0.4V 1 mA
OCO Off-Leakage Current Vopo = 28V 1 uA
*DOOo0oo
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ELECTRICAL CHARACTERISTICS (continued)

(VSADN = VBATT = 12V, VscL = Vspa = 3.6V, CRer = 10nF, CyL = 0.1uF, Ta =-40°C to +85°C, unless otherwise noted.) (Note 2)

PARAMETER l SYMBOL | CONDITIONS MIN TYP MAX | UNITS
INTERFACE-LOGIC LEVELS
Input High Voltage VIH SHDN, SCL, SDA 2.2 \
SCL, SDA 0.8
Input Low Voltage ViL — \
SHDN 0.6
SDA Output Low Sink Current VoL Vspa = 0.6V 6 mA
TNT, RST Output Low Sink Current VoL VINT = 0.4V 2 mA
SCL, SDA, INT, RST Leakage Output forced to 5V 1 UA
Current
[ ) SHDN forced to 3.6V 3.0
SHDN Input Bias Current [SFDN (— uA
SHDN forced to 28V 120
__ VyL =1V, | = B0pA 0.3
RST Output Voltage VRST v SINK H \
VyL = 3V, IgInK = 1.2mA 0.3
__ VTH2, VL fallin 1.0 2.2
RST Threshold Voltage VT, | VTH2, T Jalng v
VTH2 VTH1, VL rising 2.75 3.05
TIMING CHARACTERISTICS
(Ta = 0°C to +85°C, unless otherwise noted.)
PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
SCL Serial-Clock High Period tHIGH 4 us
SCL Serial-Clock Low Period tLow 4.7 us
Start-Condition Setup Time tSU:STA 4.7 us
Start-Condition Hold Time tHD:STA 4 us
SDA Valid to SCL Rising-Edge Setup
Time, Slave Clocking in Data {SUDAT 800 ns
SCL Falling Edge to SDA Transition tHD:DAT 0 ns
SCL Falling Edge to SDA Valid, Master i ’ S
Clocking in Data bV H

*Wmoooo
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TIMING CHARACTERISTICS

(Ta =-40°C to +85°C, unless otherwise noted.) (Note 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
SCL Serial-Clock High Period tHIGH 4 us
SCL Serial-Clock Low Period tLow 4.7 us
Start-Condition Setup Time tSU:STA 4.7 us
Start-Condition Hold Time tHD:STA 4 us

SDA Valid to SCL Rising-Edge Setup

Time, Slave Clocking in Data {SU:DAT 800 ns
SCL Falling Edge to SDA Transition tHD:DAT 0 ns
SCL Falling Edge to SDA Valid, Master

tov 1 s

Clocking in Data

Note 1: OCI and ODI are MOSFET inputs. Minimum and maximum limits are for production screening only. Actual performance is
indicated in typical value.
Note 2: Specifications to -40°C are guaranteed by design, not production tested.

START MOST SIGNIFICANT ADDRESS BIT A5 CLOCKED A4 CLOCKED A3 CLOCKED
CONDITION (AB) CLOCKED INTO SLAVE INTO SLAVE INTO SLAVE INTO SLAVE

vy ' v v

SCL
eoeo

-—p
+tHD:STA

> — - —
tsu:STA {SU:DAT tHD:DAT tsu:DAT
01. SMBusD OO OOOOOO0OO0OO0OOOOO0 O O0OO0OO
RW BIT ACKNOWLEDGE MOST SIGNIFICANT BIT
CLOCKED BIT CLOCKED OF DATA CLOCKED
INTO SLAVE INTO MASTER INTO MASTER

' v

SCL oo e

SDheee '\ SLAVEPULLING
'\ SDALOW

— —

—>

tov tov

02. SMBusDOOOOOOOO0OO0OOO0OOOOO OOOO0OO0OD0O
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(VBATT = VSHDN = 12V, Crer = 10nF, CyL = 0.1pF, Ta = +25°C, unless otherwise noted.)

SUPPLY CURRENT vs. VBaATT
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