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SBS 1.1-COMPLIANT GAS GAUGE and PROTECTION with CEDV
Check for Samples: bq3060

1FEATURES
• Advanced CEDV (Compensated APPLICATIONS

End-of-Discharge Voltage) Gauging • Netbook/Notebook PCs
• Fully Integrated 2, 3, and 4 Series Li-Ion or • Medical and Test Equipment

Li-Polymer Cell Battery Pack Manager • Portable Instruments
• 8-Bit RISC CPU With Ultra-Low Power Modes

DESCRIPTION• Full Array of Programmable Protection
Features The Texas Instruments bq3060 Battery Manager is a

fully integrated, single-chip, pack-based solution that– Voltage, Current, and Temperature
provides a rich array of features for gas gauging,• SHA-1 Authentication
protection, and authentication for 2, 3, or 4 series cell

• Flexible Memory Architecture With Integrated Li-Ion battery packs. With a footprint of merely
Flash Memory 7.8mmx6.4mm in a compact 24-pin TSSOP package,

the bq3060 maximizes functionality and safety while• Supports Two-Wire SMBus v1.1 Interfad
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These devices have limited built-in ESD protection. The leads should be shorted together or the device placed in conductive foam
during storage or handling to prevent electrostatic damage to the MOS gates.

SYSTEM PARTITIONING DIAGRAM

ABSOLUTE MAXIMUM RATINGS
Over operating free-air temperature range (unless otherwise noted) (1)

VALUE UNIT

VMAX Supply voltage range PACK
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RECOMMENDED OPERATING CONDITIONS
over operating free-air temperature range (unless otherwise noted)

MIN TYP MAX UNIT

PACK 25
Supply voltage V

BAT 3.8 VVC2+5

VSTARTUP Start up voltage at PACK 5.2 5.5 V

Vshutdown VPACK or VBAT, whichever is higher 3 3.2 3.3 V

VC1, BAT VVC2 VVC2+5 V

VC2 VVC3 VVC3+5

VC3 VVC4 VVC4+5

VIN Input voltage range VC4 VSRP VSRP+5

VCn – VC(n+1), (n=1, 2, 3, 4 ) 0 5

PACK 25

SRP to SRN –0.3 1 V

CREG27 External 2.7V REG capacitor 1 μF

TOPR Operating temperature –40 85 °C
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PIN DETAILS

TSSOP (PW)
(TOP VIEW)

Table 2. Pin Functions

PIN
I/O DESCRIPTION

NAME NO.

BAT 1 P Power input from battery

DSG 2 O P-CH FET Drive controlling discharge

Sense voltage input terminal and external cell balancing drive output for most positive cell, andVC1 3 IA battery stack measurement input.

Sense voltage input terminal and external cell balancing drive output for second most positiveVC2 4 IA cell.

VC3 5 IA Sense voltage input terminal and external cell balancing drive output for third most positive cell.

VC4 6 IA Sense voltage input terminal and external cell balancing drive output for least positive cell.

Analog input pin connected to the internal coulomb-counter peripheral for integrating a smallSRP 7 IA voltage between SRP and SRN where SRP is the top of the sense resistor.

Analog input pin connected to the internal coulomb-counter peripheral for integrating a smallSRN 8 IA voltage between SRP and SRN where SRN is the bottom of the sense resistor.

TS1 9 I/O,IA Thermistor input TS1

TS2 10 I/O,IA Thermistor input TS2

NC 11 - Keep this pin floating

NC 12 - Keep this pin floating

NC 13 - Keep this pin floating

SMBD 14 I/OD SMBus data pin

NC 15 - Keep this pin floating

SMBC 16 I/OD SMBus clock pin

PRES 17 I/OD Active low input to sense system insertion and typically requires additional ESD protection

RAM backup pin to provide backup potential to the internal DATA RAM if power is momentarilyRBI 18 P lost by using a capacitor attached between RBI and VSS

VSS 19 P Device ground

REG27 20 P Internal power supply 2.7V bias output

FUSE 21 I/OD Push-pull fuse drive and secondary protector activation input sensing

ZVCHG 22 O P-CH precharge FET Drive controlling pre-charge and zero-volt charge

CHG 23
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ELECTRICAL SPECIFICATIONS

GENERAL PURPOSE I/O
Typical values stated where TA = 25°C and VBAT=VPACK= 14.4V, Min/Max values stated where TA = –40°C to 85°C and
VBAT=VPACK= 3.8V to 25V (unless otherwise noted)

PARAMETER TEST CONDITION MIN TYP MAX UNIT

VIH High-level input voltage /PRES, SMBD, SMBC, TS1, TS2 2 V

VIL Low-level input voltage /PRES, SMBD, SMBC, TS1, TS2 0.8 V

/PRES, SMBD, SMBC, TS1, TS2, IL = –0.5VOH Output voltage high VREG27–0.5 VmA

VBAT = 3.8 V to 9 V, CL = 1 nF 3 VBAT–0.3 8.6 V
VOH(FUSE) High level fuse output

VBAT = 9 V to 25 V, CL = 1nF 7.5 8 9

CL = 1 nF,tR(FUSE) FUSE output rise time 10 ȸ⁔昰〠呺ਰ‰†呤ਨ椩呪吶㔵ਨ椩呪吶㔵ਨ椩呪吶㔵ਨ椩吊䕔ੂ吊⽆㈠㠠㐴‶㘰⸴⁔獦ਵ⸷ㄮ㘠呤ਨ䰩呪ਯ䘲‸⁔昊㔮㜠ㄮ㘠呤ਨ㴵ㄠ〠〠牧ㄲ⸴‶㌵⸲⁔搊⡈楧栭汥癥氩呪㠮㠵‰⁔搠呤ਨ䰩呪㌷⸲㈰〠呺ਰ‰‰朊㔷‵㔵⸷‰ਨ嘬⥔樊㤮㤶‰⁔搊⡃⥔樊⽆㈠㘠呦ਵ⸷㈠ⴱ⸶⁔搊⡌㔊⡖Ⱙ呪ਹ⸹㘠〠呤ਨ䌱⸶⁔搊⡒⡆啓䔩⥔樊䕔ੂ吊⽆㈠㠠呦㌊⽆㈠㙚ㄱ㈮㐠㘳㔮㈠吊䉔੩杨敶敬⤩呪ਲ㌮㜴‰⁔搊⡯畴灵琩呪ਲ㐮㘴‰⁔搊⡲楳攩呪㔮㈳ਯ䘲‶業攩呪吊䉔ਯ䘲‸⁔昊〠呺ਰ‰‰朊㔰㔮業灥摡湣ਯ䘵‸⁔昊〠呺ਰ‰‰朊㔳㌮㐠㔵㔮⁔搊⠹⤳ਯ䘲‶⽆㈠㠠呦〰⁔稊〠〠〠牧ਵ㌵‶㈲⁔搊⡔搊⡃⤳ਯ䘲‶㈠㠠呦〰⁔稊〠〠〠牧ਵ㜠㔸〠呤ਨ嘩呪㉲朊昊ਯ䘲‶欱ㄲ⸴ 䕔㘵㔮朊㔰㔮Ω搊⡃ㄮ㘠呤ਨ刨䙕卅⤩呪吊䉔ਯ䘲‸⁔昲ੂ吊⽆㈠ㄲ⸴‶㌵⸲⁔搊⡈楧栭汥癥汩浥⥟䑅㔮㌠ⴱ⸶⁔搊⡉䠩呪吊䉔ਯ䘲‸⁔昊呪㔮㈲ੂ吊⽆㈠業攩呪吊䉔ਯ䘲‸⁔摥瑥挠呺ਰ‰ 嘩呪ਯ䘲㈲㌮㌠㘲㈠呤ਨ⽐剅匬⥔樊㈸⸶㌠〠呤ਨ卍䉄Ⱙ呪ਲ㜮㜴‰⁔搊⡓䵂䌬⤮㐠呤ਨ㈊䉔ਯ䘲′‸⁔昊〠呺ਰ‰‰朊㈲㌮㌠㘰㠮㠠呤ਠ呤ਨ㤩㈊䉔ਯ䘲 䘲‸⁔昊〠呺ਰ‰‰朊㔳㔠㘲㈠呤ਨ嘩呪㈊䉔ਯ䘲″⸲‸⁔昊〠呺ਰ‰‰朊㔷‶㈲⁔搊⡖⥔樊⽦㈊䉔ਯ䘲 ㄱ㈮ㄮ㘠呤ਨ刨䙕卅⤩呪吊䉔ਯ䘲‸⁔昱ㄨ阩呪⸳㌠〠呤ਨ〮㌩呪吊䉔ਯ䘲⁏㌶⸱㠠〠呤ਨ楮灵琩呪㤮㜴‰⁔搊⡶潬瑡来⥔昱ㄨ阩呪⽆㈠㠠呦〰⁔稊〠〠〠牧੦〰⁔稊〠〠〠牧ਵ〵⹔樊㈸⸶㌠〠呤ਨ卍䉄Ⱙ呪ਲ㜮㜴‰⁔搊⡓䵂䌬⥔樊㈷ㄱ⢖⥔樊㐨呓ㄬ⥔樊ㄹ⸳‰⁔搊⡔匲Ⱙ呪㤮㌠〠呤ਨ䤩呪ਯ䘲‶⁔昊㈮㈠ⴱ⸶⁔搊⡌⥔樊⽆㈠㠠呦ਵ⸷‱⸶⁔搊⠽⥔樊㜠〠呤ਨ阩呪⸵‰⁔搊⠰⸵⥔樊䕔ੂ吊⽆㈠㠠呦〰⁔稊〠〠〠牧ਵ㜠ⴱ⸶⁔搊⡌㜊⡖Ⱙ呪ਹ⸹㘠〠⁔昊㔮㌠ⴱ⸶⁔搊⡂䅔⥔樊⽆㈠㠠呦㐠ㄨ嘩呪ㄱ⢖⥔樊㐰⸴‸⁔昊〠呺ਰ‰‰朊㔷‶㈲⁔搊⡖⥔樊⽦ㄱ⢖⥔樊㐮㌳‰ㄮ㘠呤ਨ刨䙕卅⤩呪吊䉔ਯ䘲‸⁔㐹樊⽆㈠㘠〠呤ਨㄩ呪ਸ਼⸸㔠〠呤ਨ湆Ⱙ呂吊⽆ㄠ㠠呦の灵琩呪㤮㜴‰⁔搊⡶潬瑡来⥔㐹樊⽆㈠㘠䤲㌮㌠㘲㈊昊㕖
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bq3060SLUS928A–MARCH2009–REVISEDNOVEMBER2009www.ti.comINTERNALLDOPARAMETERTESTCONDITIONSMINTYPMAXUNITVREGRegulator outputvoltage

IREG27 =10mATA =–40°C
to85°C

2.52.72.75

V Regulator outputchangeΔV(REGTEMP)

IREG=10mATA =–40°C
to85°C

±0.5%withtemperatureΔV(REGLINE)LineregulationIREG=10mA±2±4mVΔV(REGLOAD)Loadregulation

IREG=0 0to10mA±20±40

mVI(REGMAX)Currentlimit2550mASRxWAKEFROM SLEEPPARAMETERTESTCONDITIONMINTYPMAXUNITVWAKE =1 0mV0 01 02mVVWAKE =2.4mV0.42.43.6VWAKE_ACRAccuracy ofVWAKE

VWAKE =5mV056.8VWAKE =10mV5 r

101rVWAKE_TCOTemperaturedriftofVWAKEaccuracy0.5%/°CtWAKETime fromapplicationofcurrentandwakeofbq30600 01ms COULOMBCOUNTER

PARAMETER

TESTCONDITIONMINTYP

MAXUNIT

Inputvoltagerange-0 000 05VConversiontimeSingleconversion250msEffective resolutionSingleconversion15Bits

Integral nonlinearity

TA =–25°C
to85°C

±0.007

±0.034

%FSR

Offseterror(1)

TA =–25°C
to85°C

10μVOffseterrordrift0 r0 5μV/°CFull-scaleerror(2)–0.8%0 0%0 8%Full-scaleerrordrift150PPM/°C

Effective inputresistance

2.5MΩ(1) PostCalibrationPerformance(2) Uncalibratedperformance.Thisgainerrorcanbeeliminatedwithexternalcalibration.ADCPARAMETERTESTCONDITIONMINTYPMAXUNITInputvoltagerange–0.00.8×VREG27V

Conversiontime

31.5

msResolution(nomissingcodes)

16

Bits

Effective resolution1415Bits

Integral nonlinearity±0.020%FSR

Offseterror(1)70160μV

Offseterrordrift

1

μV/°CFull-scaleerrorVIN=1V–0.8%

±0.0%

0.4%

Full–scaleerrordrift150PPM/°C

Effective inputresistance8

MΩ (1) Channeltochanneloffset6SubmitDocumentationFeedbackCopyright©2009,TexasInstrumentsIncorporatedProductFolderLink(s):bq3060
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EXTERNAL CELL BALANCE DRIVE
PARAMETER TEST CONDITIONS MIN TYP MAX UNIT

Cell balance ON for VC1, VCi-VCi+1 = 4V, where i = 1~4 5.7
Internal pull-down Cell balance ON for VC2, VCi-VCi+1 = 4V, where = i = 1~4 3.7

RBAL_drive resistance for external kΩ
Cell balance ON for VC3, VCi-VCi+1 = 4V, where = i = 1~4 1.75cell balance
Cell balance ON for VC4, VCi-VCi+1 = 4V, where = i = 1~4 0.85

CELL VOLTAGE MONITOR
PARAMETER TEST CONDITIONS MIN TYP MAX UNIT

CELL Voltage Measurement Accuracy (1) TA = –10°C to 60°C ±10 ±20 mV

TA = –40°C to 85°C ±10 ±35

(1) This is the performance expected for non-calibrated device.

INTERNAL TEMPERATURE SENSOR
PARAMETER TEST CONDITIONS MIN TYP MAX UNIT

T(TEMP) Temperature sensor accuracy ±3% °C

THERMISTOR MEASUREMENT SUPPORT
PARAMETER TEST CONDITIONS MIN TYP MAX UNIT

RERR Internal resistor drift –230 ppm/°C

R Internal resistor TS1, TS2 17 20 kΩ

INTERNAL THERMAL SHUTDOWN
PARAMETER (1) TEST CONDITIONS MIN TYP MAX UNIT

TMAX Maximum REG27 temperature 125 175 °C

TRECOVER Recovery hysteresis temperature 10 °C

(1) Parameters assured by design. Not production tested.

HIGH FREQUENCY OSCILLATOR
PARAMETER TEST CONDITIONS MIN TYP MAX UNIT

f(OSC) Operating frequency of CPU clock 2.097 MHz

TA = –20°C to 70°C –2% ±0.25% 2%
f(EIO) Frequency error (1)

TA = –40°C to 85°C –3% ±0.25% 3%

t(SXO) Start-up time (2) TA = –25°C to 85°C 3 6 ms

(1) The frequency drift is included and measured from the trimmed frequency at VBAT = VPACK = 14.4 V, TA = 25°C
(2) The startup time is defined as the time it takes for the oscillator output frequency to be ±3% when the device is already powered.

LOW FREQUENCY OSCILLATOR
PARAMETER TEST CONDITIONS MIN TYP MAX UNIT

f(LOSC) Operating frequency 32.768 MHz

TA = –20°C to 70°C –1.5% ±0.25% 1.5%
f(LEIO) Frequency error (1)

TA = –40°C to 85°C –2.5% ±0.25% 2.5%

t(LSXO) Start-up time (2) TA = –25°C to 85°C 100 ms

(1) The frequency drift is included and measured from the trimmed frequency at VBAT = VPACK = 14.4 V, TA = 25°C.
(2) The startup time is defined as the time it takes for the oscillator output frequency to be ±3%.
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FLASH
PARAMETER (1) TEST CONDITIONS MIN TYP MAX UNIT

Data retention 10 Years

Flash programming write-cycles 20k Cycles

t(ROWPROG) Row programming time 2 ms

t(MASSERASE) Mass-erase time 250 ms

t(PAGEERASE) Page-erase time 25 ms

ICC(PROG) Flash-write supply current 4 6 mA

TA = –40°C to 0°C 8 22
ICC(ERASE) Flash-erase supply current mA

TA = 0°C to 85°C 3 15

(1) Specified by design. Not production tested

RAM BACKUP
PARAMETER TEST CONDITIONS MIN TYP MAX UNIT

I(RBI) RBI data-retention input current VRBI > V(RBI)MIN, VREG27 < VREG27IT-, TA = 20 1500 nA
70°C to 110°C

VRBI > V(RBI)MIN, VREG27 < VREG27IT-, TA = 500
–40°C to 70°C

V(RBI) RBI data-retention voltage (1) 1 V

(1) Specified by design. Not production tested.

CURRENT PROTECTION THRESHOLDS
PARAMETER TEST CONDITIONS MIN TYP MAX UNIT

RSNS = 0 50 200
V(OCD) OCD detection threshold voltage range, typical mV

RSNS = 1 25 100

RSNS = 0 10
ΔV(OCDT) OCD detection threshold voltage program step mV

RSNS = 1 5

RSNS = 0 –100 –300
V(SCCT) SCC detection threshold voltage range, typical mVRSNS is set inRSNS = 1 –50 –225

STATE_CTL
RSNS = 0 -50registerΔV(SCCT) SCC detection threshold voltage program step mV
RSNS = 1 -25

RSNS = 0 100 450
V(SCDT) SCD detection threshold voltage range, typical mV

RSNS = 1 50 225

RSNS = 0 50
ΔV(SCDT) SCD detection threshold voltage program step mV

RSNS = 1 25

V(OFFSET) SCD, SCC and OCD offset –10 10
mV

V(Scale_Err) SCD, SCC and OCD scale error –10% 10%
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bq3060www.ti.comSLUS928A–MARCH2009–REVISEDNOVEMBER2009CURRENTPROTECTIONTIMINGPARAMETERTESTCONDITIONSMINTYPMAXUNIT t (OCDD)

Overcurrentindischargedelay

131 mst (OCDD_STEP)OCDDstepoptions2msAFE.STATE_CNTL[SCDDx2]=00915 t (SCDD)

Shortcircuitindischargedelay

μsAFE.STATE_CNTL[SCDDx2]=101830AFE.STATE_CNTL[SCDDx2]=061t (SCDD_STEP)

SCDDstepoptions

μsAFE.STATE_CNTL[SCDDx2]=1 122t (SCCD)Shortcircuitinchargedelay0915μs

t (SCCD_STEP)SCCDstepoptions61

μsVSRP-SRN=VTHRESH +12.5mV,t (DETECT)Currentfaultdetecttime35160μsT

A=–40°Cto85°C

AccuracyoftypicaldelaytimewithWDIactive–20%20%

Overcurrentandshortcircuit

t ACCAccuracyoftypicaldelaytimewithnoWDI

delaytimeaccuracy

–50%50% inputP-CHFETDRIVEPARAMETER

TESTCONDITIONS

MINTYP

MAX

UNIT

VO(FETONDSG)=V(BAT)–V
(DSG) ,R

GS =1MΩ,

121518VT

A=–40°Cto10 °C,BAT=20V

(1)

Outputvoltage,charge

VO(FETON)

anddischargeFETson VO(FETONCHG)=V(PACK)VTd
(1 6 Tf
0 00 -1
0 Td
((PACK))Tj
/6 Td
((PACK))Tj
/F2 8 Tf
20z.1 300 Tz25 Tf
100 Tz.1 30.2 0.1204486950 rTd
(PARAMETER)Tj
ET BT
/F1 8 Tf
100 Tz.1 Sl)Tj
25 08/F5 8 Tf
11.13
.rTd
(�Ÿ)Tj
/F2 8 Tf
6f11.75d
(,)Tj
ET BT
/F2 8 Tf
100 Tz.1 30.2 (12)Tj
ET BT
/F257 0 100 Tz.1 30.2 0.469 0 076
f
Td
(15)Tj
ET BT
/F2 8 Tf
100 Tz.1 30.2 0.g054.54r500
Td
(18)Tj
ET BT
/F2 8 Tf
100 Tz.1 30.2 0.g354.54r500
Td
(V)Tj
ET BT
/F2 8 Tf
100 Tz.1 30.2 0.21
54.54r500
d
(T)Tj
/F2 6 Tf
4 44-1
0 Td
(A)Tj
/j
/F2 6DDx2]Cto10 °C,BAT=20V

(1)

Outputvoltage,charge-1
0 Td
((PACK))Tj
/F2 8 Tf
20
0FF1
0 Td
(–)Tj
g
33
.7Td
(V)Tj
/F2 6 Tf
0 01-1
0 Td
((DSG))Tj
/F2 8 Tf
1761
0 Td
(,)Tj
g
681.rTd
(R)Tj
/F2 6 Tf
0 644-1
0 Td
(GS)Tj
/F2 8 Tf
1161
0 Td
(=)Tj
7e0f
.rTd
(1M)Tj
/F5 8 Tf
11.13AFE.STATE_CNTL[SCDDx2]=–40
3581.rTd
(C)Tj
f
181.rTd
(to)Tj

f0f
.rTd
(10 )Tj
13.351.rTd
(°)Tj
3581.rTd
(C,)Tj
1r
41.rTd
(BAT)Tj
17.96
.rTd
(=)Tj
7e0f
.rTd
(20)Tj
11 0 .rTd
(V)Tj
/F2 6 Tf
6.04 3581Td
((1))Tj
ET BT
/F2 8 Tf
100 Tz.1 30.2 0.1181469 7rTd
(Out16t)Tj
415.81.rTd
(vol11.rTd
(on)Tj
ET BT
/F2 8 Tf
100 Tz.25f461
0 )Tj
/F2 6 Tf
0 0 -1
0 Td
(O(FETON))Tj
ET BT
/F2 8 Tf
100 Tz.1 30.2 0.1181460 7rTd
(and)Tj2Tf
0 00 -1
0 Td
((BAT))Tj
/F2 8 Tf
15.67FFj
29 511.rTd
(on)Tj
ET BT
/F2 8 Tf
100 Tz.16f461
0 21
f
4458
0 Td
(V)Tj
/F2 6 Tf
0 0 -1
0 Td
(O(FETONCHG))Tj
/F2 8ffd
(=)Tj
7 .rTd
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SMBus
PARAMETER TEST CONDITIONS MIN TYP MAX UNIT

fSMB SMBus operating frequency Slave mode, SMBC 50% duty cycle 10 100 kHz

fMAS SMBus master clock frequency Master mode, no clock low slave extend 51.2 kHz

tBUF Bus free time between start and stop 4.7 μs

tHD:STA Hold time after (repeated) start 4.0 μs

tSU:STA Repeated start setup time 4.7 μs

tSU:STO Stop setup time 4.0 μs

Receive mode 0
tHD:DAT Data hold time ns

Transmit mode 300

tSU:DAT Data setup time 250 ns

tTIMEOUT Error signal/detect See (1) 25 35 ms

tLOW Clock low period 4.7 μs

tHIGH Clock high period See (2) 4.0 50 μs

tLOW:SEXT Cumulative clock low slave extend time See (3) 25 ms

Cumulative clock low master extendtLOW:MEXT See (4) 10 mstime

tF Clock/data fall time See (5) 300 ns

tR Clock/data rise time See (6) 1000 ns

(1) The bq3060 times out when any clock low exceeds tTIMEOUT
(2) tHIGH, Max, is the minimum bus idle time. SMBC = SMBD = 1 for t > 50 μs causes reset of any transaction involving bq3060 that is in

progress. This specification is valid when the NC_SMB control bit remains in the default cleared state (CLK[0]=0). If NC_SMB is set then
the timeout is disabled.

(3) tLOW:SEXT is the cumulative time a slave device is allowed to extend the clock cycles in one message from initial start to the stop.
(4) tLOW:MEXT is the cumulative time a master device is allowed to extend the clock cycles in one message from initial start to the stop.
(5) Rise time tR = VILMAX – 0.15) to (VIHMIN + 0.15)
(6) Fall time tF = 0.9VDD to (VILMAX – 0.15)

(1) SCLKACK is the acknowledge-related clock pulse generated by the master.
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FEATURE SET

Primary (1st Level) Safety Features

The bq3060 supports a wide range of battery and system protection features that can easily be configured. The
primary safety features include:

• Cell over/undervoltage protection
• Charge and discharge overcurrent
• Short circuit
• Charge and discharge overtemperature
• AFE Watchdog

Secondary (2nd Level) Safety Features

The secondary safety features of the bq3060 can be used to indicate more serious faults via the FUSE (pin 21).
This pin can be used to blow an in-line fuse to permanently disable the battery pack from charging and
discharging. This pin is also used as an input to sense the state of the fuse. The secondary safety protection
features include:

• Safety overvoltage
• Safety overcurrent in charge and discharge
• Safety overtemperature in charge and discharge
• Charge FET and Zero-Volt Charge FET fault
• Discharge FET fault
• Cell imbalance detection
• Fuse blow by a secondary voltage protection IC
• AFE register integrity fault (AFE_P)
• AFE communication fault (AFE_C)

Charge Control Features

The bq3060 charge control features include:

• Supports JEITA temperature ranges. Reports charging voltage and charging current according to the active
temperature range.

• Handles more complex charging profiles. Allows for splitting the standard temperature range into 2
sub-ranges and allows for varying the charging current according to the cell voltage.

• Reports the appropriate charging current needed for constant current charging and the appropriate charging
voltage needed for constant voltage charging to a smart charger using SMBus broadcasts.

• Reduce the charge difference of the battery cells in fully charged state of the battery pack gradually using a
voltage-based cell balancing algorithm during charging. A voltage threshold can be set up for cell balancing to
be active. This prevents fully charged cells from overcharging and causing excessive degradation and also
increases the usable pack energy by preventing premature charge termination

• Supports pre-charging/zero-volt charging
• Supports charge inhibit and charge suspend if battery pack temperature is out of temperature range
• Reports charging fault and also indicate charge status via charge and discharge alarms.

Gas Gauging

The bq3060 uses advanced CEDV (Compensated End-of-Discharge Voltage) technology to measure and
calculate the available capacity in battery cells. The bq3060 accumulates a measure of charge and discharge
currents and compensates the charge current measurement for temperature and state-of-charge of the battery.
The bq3060 estimates self-discharge of the battery and also adjusts the self-discharge estimation based on
temperature.

See bq3060 Technical Reference(SLUU319) for further details.
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Lifetime Data Logging Features

The bq3060 offers limited lifetime data logging for the following critical battery parameters for analysis purposes:
• Lifetime maximum temperature
• Lifetime minimum temperature
• Lifetime maximum battery cell voltage
• Lifetime minimum battery cell voltage

Authentication

The bq3060 supports authentication by the host using SHA-1.

Power Modes

The bq3060 supports 3 different power modes to reduce power consumption:

• In Normal Mode, the bq3060 performs measurements, calculations, protection decisions and data updates in
1 second intervals. Between these intervals, the bq3060 is in a reduced power stage.

• In Sleep Mode, the bq3060 performs measurements, calculations, protection decisions and data update in
adjustable time intervals. Between these intervals, the bq3060 is in a reduced power stage. The bq3060 has
a wake function that enables exit from Sleep mode, when current flow or failure is detected.

• In Shutdown Mode the bq3060 is completely disabled.

Configuration

Oscillator Function

The bq3060 fully integrates the system oscillators. Therefore the bq3060 requires no external components for
this feature.

System Present Operation

The bq3060 checks the PRES pin periodically (1 second). If PRES input is pulled to ground by external system,
the bq3060 detects the presence of the system.

2-, 3-, or 4-Cell Configuration

In a 2-cell configuration, VC1 is shorted to VC2 and VC3. In a 3-cell configuration, VC1 is shorted to VC2.

Cell Balance Control

If cell balancing is required, the bq3060 cell balance control allows a weak, internal pull-down for each VCx pin.
The purpose of this weak pull-down is to enable an external FET for current bypass. Series resistors placed
between the input VCx pins and the positive battery cell terminals control the VGS of the external FET. See
bq3060 Cell balancing using external MOSFET (SLUA509) for more details.
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PACKAGING INFORMATION

Orderable Device Status
(1)

Package Type Package
Drawing

Pins Package Qty Eco Plan
(2)

Lead/Ball Finish MSL Peak Temp
(3)

Op Temp (°C) Top-Side Markings
(4)

Samples

BQ3060PW ACTIVE TSSOP PW 24 60 Green (RoHS
& no Sb/Br)

CU NIPDAU Level-2-260C-1 YEAR -40 to 85 3060

BQ3060PWR ACTIVE TSSOP PW 24 2000 Green (RoHS
& no Sb/Br)

CU NIPDAU Level-2-260C-1 YEAR -40 to 85 3060

http://www.ti.com/product/BQ3060?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/BQ3060?CMP=conv-poasamples#samplebuy
http://www.ti.com/productcontent






IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, enhancements, improvements and other
changes to its semiconductor products and services per JESD46, latest issue, and to discontinue any product or service per JESD48, latest
issue. Buyers should obtain the latest relevant information before placing orders and should verify that such information is current and
complete. All semiconductor products (also referred to herein as “components”) are sold subject to TI’s terms and conditions of sale
supplied at the time of order acknowledgment.

TI warrants performance of its components to the specifications applicable at the time of sale, in accordance with the warranty in TI’s terms
and conditions of sale of semiconductor products. Testing and other quality control techniques are used to the extent TI deems necessary
to support this warranty. Except where mandated by applicable law, testing of all parameters of each component is not necessarily
performed.

TI assumes no liability for applications assistance or the design of Buyers’ products. Buyers are responsible for their products and
applications using TI components. To minimize the risks associated with Buyers’ products and applications, Buyers should provide
adequate design and operating safeguards.

TI does not warrant or represent that any license, either express or implied, is granted under any patent right, copyright, mask work right, or
other intellectual property right relating to any combination, machine, or process in which TI components or services are used. Information
published by TI regarding third-party products or services does not constitute a license to use such products or services or a warranty or
endorsement thereof. Use of such information may require a license from a third party under the patents or other intellectual property of the
third party, or a license from TI under the patents or other intellectual property of TI.

Reproduction of significant portions of TI information in TI data books or data sheets is permissible only if reproduction is without alteration
and is accompanied by all associated warranties, conditions, limitations, and notices. TI is not responsible or liable for such altered
documentation. Information of third parties may be subject to additional restrictions.

Resale of TI components or services with statements different from or beyond the parameters stated by TI for that component or service
voids all express and any implied warranties for the associated TI component or service and is an unfair and deceptive business practice.
TI is not responsible or liable for any such statements.

Buyer acknowledges and agrees that it is solely responsible for compliance with all legal, regulatory and safety-related requirements
concerning its products, and any use of TI components in its applications, notwithstanding any applications-related information or support
that may be provided by TI. Buyer represents and agrees that it has all the necessary expertise to create and implement safeguards which
anticipate dangerous consequences of failures, monitor failures and their consequences, lessen the likelihood of failures that might cause
harm and take appropriate remedial actions. Buyer will fully indemnify TI and its representatives against any damages arising out of the use
of any TI components in safety-critical applications.

In some cases, TI components may be promoted specifically to facilitate safety-related applications. With such components, TI’s goal is to
help enable customers to design and create their own end-product solutions that meet applicable functional safety standards and
requirements. Nonetheless, such components are subject to these terms.

No TI components are authorized for use in FDA Class III (or similar life-critical medical equipment) unless authorized officers of the parties
have executed a special agreement specifically governing such use.

Only those TI components which TI has specifically designated as military grade or “enhanced plastic” are designed and intended for use in
military/aerospace applications or environments. Buyer acknowledges and agrees that any military or aerospace use of TI components
which have not been so designated is solely at the Buyer's risk, and that Buyer is solely responsible for compliance with all legal and
regulatory requirements in connection with such use.

TI has specifically designated certain components as meeting ISO/TS16949 requirements, mainly for automotive use. In any case of use of
non-designated products, TI will not be responsible for any failure to meet ISO/TS16949.

Products Applications

Audio www.ti.com/audio Automotive and Transportation www.ti.com/automotive

Amplifiers amplifier.ti.com Communications and Telecom www.ti.com/communications

Data Converters dataconverter.ti.com Computers and Peripherals www.ti.com/computers

DLP® Products www.dlp.com Consumer Electronics www.ti.com/consumer-apps

DSP dsp.ti.com Energy and Lighting www.ti.com/energy

Clocks and Timers www.ti.com/clocks Industrial www.ti.com/industrial

Interface interface.ti.com Medical www.ti.com/medical

Logic logic.ti.com Security www.ti.com/security

Power Mgmt power.ti.com Space, Avionics and Defense www.ti.com/space-avionics-defense

Microcontrollers microcontroller.ti.com Video and Imaging www.ti.com/video

RFID www.ti-rfid.com

OMAP Applications Processors www.ti.com/omap TI E2E Community e2e.ti.com

Wireless Connectivity www.ti.com/wirelessconnectivity

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2013, Texas Instruments Incorporated
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