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SBS 1.1-COMPLIANT GAS GAUGE AND PROTECTION-ENABLED IC
WITH IMPEDANCE TRACK™

Check for Samples: bq20z75-V180

1FEATURES
DESCRIPTION

2• Next Generation Patented Impedance Track™
Technology accurately Measures Available The bq20z75-V180 SBS-compliant gas gauge and
Charge in Li-Ion and Li-Polymer Batteries protection IC is a single IC solution designed for

battery-pack or in-system installation. The– Better than 1% Error Over Lifetime of the
bq20z75-V180 measures and maintains an accurateBattery
record of available charge in Li-ion or Li-polymer

– Instant Accuracy – No Learning Cycle batteries using its integrated high-performance
Required analog peripherals, monitors capacity change, battery

• Supports the Smart Battery Specification impedance, open-circuit voltage, and other critical
parameters of the battery pack as well and reportsSBS V1.1
the information to the system host controller over a• Flexible Configuration for 2 to 4 Series Li-Ion
serial-communication bus. Together with theand Li-Polymer Cells
integrated analog front-end (AFE) short-circuit and

• Powerful 8-Bit RISC CPU With Ultra-Low overload protection the bq20z75-V180 maximizes
Power Modes functionality, safety and minimize external component

count, cost and size in smart battery circuits.• Full Array of Programmable Protection
Features The implemented Impedance Track™ gas gauging

technology continuously analyzes the battery– Voltage, Current and Temperature
impedance, resulting in superior gas-gauging• Supports SHA-1 Authentication
accuracy. This enables remaining capacity to be

• small 38-Pin TSSOP (DBT) Package calculated with discharge rate, temperature, and cell
aging all accounted for during each stage of every

APPLICATIONS cycle with high accuracy.
• Notebook PCs
• Medical and Test Equipment
• Portable Instrumentation

Table 1. AVAILABLE OPTIONS

PACKAGE
TA

38-PIN TSSOP (DBT) Tube (1) 38-PIN TSSOP (DBT) Tape and Reel (2)

bq20z75DBT bq20z75DBTR

–40°C to 85°C bq20z75DBT-V160 bq20z75DBTR-v160

bq20z75DBT-v180 bq20z75DBTR-v180

(1) A single tube quantity is 50 units.
(2) A single reel quantity is 2000 units

1

Please be aware that an important notice concerning availability, standard warranty, and use in critical applications of Texas
Instruments semiconductor products and disclaimers thereto appears at the end of this data sheet.

2IMPEDANCE TRACK is a trademark of Texas Instruments.

PRODUCTION DATA information is current as of publication date. Copyright © 2009, Texas Instruments Incorporated
Products conform to specifications per the terms of the Texas
Instruments standard warranty. Production processing does not
necessarily include testing of all parameters.
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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

TSSOP (PW)
(TOP VIEW)
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TERMINAL FUNCTIONS
TERMINAL

I/O (1) DESCRIPTION
NO. NAME

1 DSG O High side N-channel discharge FET gate drive

Battery pack input voltage sense input. It also serves as device wake up when device is in shutdown2 PACK IA, P mode.

Positive device supply input. Connect to the center connection of the CHG FET and DSG FET to3 VCC P ensure device supply either from battery stack or battery pack input

4 ZVCHG O P-channel pre-charge FET gate drive

High voltage general purpose open drain output. Can be configured to be used in pre-charge5 GPOD OD condition

Pre-charge mode setting input. Connect to PACK to enable 0v pre-charge using charge FET
6 PMS I connected at CHG pin. Connect to VSS to disable 0V pre-charge using charge FET connected at

CHG pin.

7 VSS P Negative device power supply input. Connect all VSS pins together for operation of device

8 REG33 P 3.3V regulator output. Connect at least a 2.2μF capacitor to REG33 and VSS

9 TOUT P Termistor bias supply output

10 VCELL+ - Internal cell voltage multiplexer and amplifier output. Connect a 0.1μF capacitor to VCELL+ and VSS

Alert output. In case of short circuit condition, overload condition and watchdog time out this pin will11 ALERT I/OD be triggered.

12 PRES I/OD System / Host present input. Pull up to TOUT

13 TS1 IA Temperature sensor 1 input

14 TS2 IA Temperature sensor 2 input

15 PFIN I/OD Fuse blow detection input

16 SAFE I/OD blow fuse signal output

17 SMBD I/OD SMBus rg
118F2 8 T
/F2 3F2 8 
ET
BT
/F2 8
9.07 0 Td
(TOUT)Tj
ET
BT
/F2 8 Tf
100 Tz
0 0417.2 Td
(blow)Tj
18.85 0 Td
(fET
BT
/F2 8ba8 Tf
10456.8 Td
linG33)Tj
ET
BT
/F2 8 Tf
100 Tz
0 0 0 rg2 39056.8 Td
d
(P)Tj
ET
BT
/F2 8 Tf
100 Tz
0 0 0 rg96.739056.8 Td8.8nsuredevice
TOUT

b39056.8 Td8.85 0 Td
(fET
BT
/F2cloTz
0 0 0 0 Td
(to)linG33)Tj
ET
BT
/F2 8 Tf
100 Tz
0 0 0 rg2 37743.6 Td

(P)Tj
ET
BT
/F2 8 Tf
100 Tz
0 0 0 rg23 37743.6 TdNnsuredevice

http://focus.ti.com/docs/prod/folders/print/bq20z75-v180.html
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bq20z75-V180SLUSA22–DECEMBER2009 www.ti.com TERMINALFUNCTIONS (continued)

TERMINAL

I/O(1)DESCRIPTION

NO.

NAME

37

BAT

O

Batterystack voltage sense input

38

CHG

O

High side N-channelchargeFETgatedrive

AbsoluteMaximum RatingsOverOperatingFree-AirTemperature(unlessotherwisenoted)(1)

DESCRIPTION

PIN

UNIT

VMAX

Supplyvoltagerange

VBAT,VCC

–0 0Vto34V

PACK,PMS–0 0Vto34V VC(n)-VC(n+1);n = 1,

–0 0Vto0.5V

2, 3, 4VC1,VC2,VC3,VC4

–0 0Vto34V

VC5

–0 0Vto1.0V

VIN

Input voltage range

PFIN, SMBD,SMBC,

–0 0Vto6.0V

DISPTS1, TS2, VCELL+,

–0 0Vto V REG25 + 0 0V

PRES; ALERT MRST,

GSRN,GSRP,

–0 0Vto V REG25 + 0 0V

RBIASRN,

ASRP

–1.0Vto1.0V

DSG,CHG,GPOD–0 0Vto34V

VOUT

ZVCHG

–0 0VtoV BAT

Outputvoltagerange

TOUT, ALERT,

–0 0Vto 6.0V

REG33,RESET

–0 0Vto 7.0V

REG25,SAFE,TOUT

–0 0Vto2.75V

I SSMaximumcombinedsinkcurrentfor input pinsPRES, PFIN, SMBD,50mA SMBCTA

Operating free-airtemperature range

–40°Cto05 °CTF

Functional temperature

–40°Cto100°C

Tstg

Storagetemperaturerange

–65°Cto150°C

Tsld

Lead temperature (soldering, 10s)

300°C

(1)Stressesbeyondthose listed underabsolutemaximumratingsmaycause permanent damage to thedevice.These arestress ratings

only, and functional operation of thedeviceatthese orany other conditionsbeyondthose indicatedunderrecommended operating

conditions isnotimplied.Exposureto absolute-maximum-ratedconditionsforextendedperiodsmayaffectdevicereliability.

4
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Recommended Operating Conditions
over operating free-air temperature range (unless otherwise noted)

PARAMETER PIN MIN NOM MAX UNIT

V SUP Supply voltage VCC, VBAT 4.5

free 0 0 rg
505 E7eratingSUP

Supply

Supply

4.5

SupplySupply

VCC,VCC,

ASRTz
0 0 0 rg
248.5 666.8 Td
(VCC,)Tj
4232 8591z
02 98

VCC,Supply

Supply

VCC,

Supply

Supply

SupplySupply

Supply

S21.515397erat2.50z
0 18a2 8 Tf
10LDOz
0 18a22 0 Td
(fapacitor(PIN)Tj
ET
B48.5 666.8 Td
(VCC,)Tj

/F2 85397eratREGTf
1
BT
/F2 8 Tf
100 Tz7.7 -1.6 Td
(Sa34.685397erat1
1
BT
/F2 8 Tf
100 Tz7.7 -1.6 Td
(SUP515397eratµTj
82. 8 Tf
10Fz
0  0 rg
97.3 666.8 Td
(Supply)Tj
26.525z
02 98Cz
0 e)Tj
ET
B5./F2 8 Tf
10REG33
1
BT
/F2 8 Tf
100 Tz7.7 -1.6 Td
(S21.51525z
02 983.30z
0 18a2 8 Tf
10LDOz
0 18a22 0 Td
(fapacitor(PIN)Tj
ET
B48.5 666.8 Td
(VCC,)Tj

/F2 8525z
02 98REG33
1
BT
/F2 8 Tf
100 Tz7.7 -1.6 Td
(Sating)525z
02 982an
1
BT
/F2 8 Tf
100 Tz7.7 -1.6 Td
(SUP51525z
02 98µTj
82. 8 Tf
10Fz
0  0 rg
97.3 666.8 Td
(Supply)Tj
26.5128 Tf
10Cz
0 e)Tj
ET
B5./F2 8 Tf
10VCELL+
1
BT
/F2 8 Tf
100 Tz7.7 -1.6 Td
(S21.515128 Tf
10Cellz
0 16d18 24.4 6V Tz
0 0 0 77 5ommendedOutput71 0 /F4
100 Tz
fapacitor(PIN)Tj
ET
B48.5 666.8 Td
(VCC,)Tj

/F2 85128 Tf
10VCELL+
1
BT
/F2 8 Tf
100 Tz7.7 -1.6 Td
(Sating)5128 Tf
10Td1
1
BT
/F2 8 Tf
100 Tz7.7 -1.6 Td
(SUP515128 Tf
10µTj
82. 8 Tf
10Fz
0  0 rg
97.3 666.8 Td
(Supply)Tj
26.499.3 f
10Cz
0 e)Tj
ET
B5./F2 8 Tf
1080CKTj
40.22 0 Td
(free 0 0 rg
505 E7er994 4959.3 f
1080CKTj
424d18 24.4 6input71 019.7 0 rg
54block 0 rg
50.25 0 Tdresistor(PINe)Tj
ET
Bt6.92 range)Tj(2d
(PIN)Tj
ET
B48.5 666.8 Td
(VCC,)Tj

/F2 8959.3 f
1080CKTj
4T
/F2 8 Tf
100 Tz7.7 -1.6 Td
(Sa34.68959.3 f
101
1
BT
/F2 8 Tf
100 Tz7.7 -1.6 Td
(SUP2.68959.3 f
10k(PINe)4f
100  0 rg
54�Ÿ
1
BT
/F2 8 Tf
100 Tz7.7 -1.6 Td
(SU4 245.8ge)Tj(1d
(PIN17.88 24.4 6UTz
0 016d6
100 Tz
externalz
0 30a2 8 Tf
10resistor(PIN28d6
100 Tz
to(PIN950.25 0 Tdlimit
0 016d6
100 Tz
currentz
0 tin3100 Tz
to(PIN950.25 0 TdGPODX)Tj25z96100 Tz
to(PIN950.25 0 Td1mAz
0 18a22 0 Td
(in 0 r8d6
100 Tz
high(PIN17.5
100 Tz
0 Tz
0 0 0 28d19 24.4 6applicaair).
1
BT
/F2 8 Tf
100 Tz7.7 -1.6 Td
(SU4 273.8ge)Tj(2d
(PIN17.88 24.4 6Externalz
0 31.7 0 rg
54resistor(PIN28d6
100 Tz
to(PIN950.25 0 Tdlimit
0 016d6
100 Tz
inrushTj
424d18 24.4 6currentz
0 tin3100 Tz
80CKTj
424d18 24.4 6pin 0 r1350.25 0 Tdrequired.
1
BT
/F2 8 ET
BT
/F2 9 Tf
100 Tz
0 0 0450.8ge)TjElectricalz
0 52an
100 Tz
fharacteristicTj
31.2 0 Td
(temperature)Tj
51.22 0 Td436ange)Tj
25.71 0 Td
((unless)Tj
31.71 0 Td
(otherwise)Tj
41.21 0 Td
(noted))Tj
ET
BT
/F1 8 Tf
100 Tz
0 0 0 rg
57 680 Td
(PARAMETER)Tj
ET
BT
/F1 8 Tf
100 Tz
0 0 0 rg
248.5 680 Td
,z
0 30a7
100 Tz
Tz
0 e)Tj
ET
B5.4F2 88ge)TjAz
0 e)Tjemper.9 0 88ge)Tj=
BT
7.9 24.4 6)Tj
82 0 Td
(40itio10 0 Td
(°z
0 3. 8 Tf
10C(PIN95
100 Tz
to(PIN1Td
((unles85itio10 0 Td
(°z
0 3. 8 Tf
10C,z
0 11.15 0 Td
0z
0 e)Tj
ET
B6F2 88ge)TjREGTf
1
Be)Tjemper242.6 88ge)Tj=
BT
7.9 8 Tf
102F4571 0 Td
((unlesV 0 r8d7100 Tz
to(PIN1Td
((unles2.5971 0 Td
((unlesV,z
0 11.
((unlesV 0 re)Tj
ET
B6F2 88ge)Tjng)Tj
4d
(tempera42.6 88ge)Tj=
BT
.2 0 Td
(temperature)Tj
51.22 0 Td425ange)Tj14V0 0 rg
5
((unlesCz
0 e)Tj
ET
B/F49F2 88ge)TjREGTf
1
Be)Tjemper242.6 88ge)Tj=
BT
7.9 8 Tf
101Tj
82.9 0 rg
54µTj
855
100 Tz
F,(PIN1Td7(unlesCz
0 e)Tj
ET
B/F4F2 88ge)TjREG33
1
Be)Tjemper242.6 88ge)Tj=
BT
7.9 8 Tf
102Fn
1
B1285 0 rg
54µTj
855((unlesF;(PIN1Td7(unlestypicalz
0 28d
((unlesvaluesz
0 28dBT
/F1 8 at(PIN1Td
((unlesTz
0 e)Tj
ET
B5.48F2 88ge)TjAz
0 e)Tjemper.9 0 88ge)Tj=
BT
7.9 8 Tf
1025itio10.04 0 Td
(°z
0 3. 8 Tf
10C(PIN95
100 Tz
ARAMETER)Tj
ET
BT
/F1 8 Tf
100 Tz
0 0 0 rg
248.5 680 Td
(PIN)Tj
ET
BT
/F1 8 Tf
100 Tz
0 0 0125z9 4120 Tz
80 Td
(MIN)Tj
ET
BT
/F1 8 Tf
100 Tz
0 0 0 rg
81z9 4120 Tz
TESTz
0 24222 0 Td
(fONDITIONSN)Tj
ET
BT
/F1 8 Tf
100 Tz
0 0 0 rg41495.8120 Tz
(MAX)Tj
ET
BT
/F1 8 Tf
100 Tz
0 0 0 rg
5995.8120 Tz
TYPX)Tj
ET
BT
/F1 8 Tf
100 Tz
0 0 0 rg
99.1 8120 Tz
(V)Tj
/F2 6 Tf
7.7 -1.6 Td
(SUP)Tj
ET
BT
/6 8120 Tz
0 Tz
0 0 0 rg
97T
/F1 8 Tf
100 Tz
0 0 0 rg398Td
(VBATUPPLY)Tj
E4F45 E7eratCURRENz
0 0 0 rg
97.3 666.8 Td
(Supply)Tj
26.389.4 0 TdI(PINe)Tj
ET
Bt.1 2 8 Tf
10NORMALTj
40.22 0 Td
(free 0 0 rg
505 E7er9226.989.4 0 TdFirmwaT
/F1 37 63100 Tz
runn1.71 0 T
/F2 8 Tf
100 Tz7.7 -1.6 Td
(Sa63 13.89.4 0 Td550itions)Tj
ET
BT
/F2 9 Tf
1
BT
/F2 8 3226.989.4 0 TdµTj
82. 8 Tf
10Az
0  0 rg
97.3 666.8 Td
(Supply)Tj
26.372.3 f
10I(PINe)Tj
ET
Bt.1 2 8 Tf
10SLEETz
0 0 0 rg
248.5 666.8 Td
(VCC,)Tj
2226.972.3 f
10Sleepz
0 2422 8 Tf
10Mod0 rg
0 0 rg
248.5 666.8 Td
(VCC,)Tj

5 8 T972.3 f
10CHG71 0 Td18 24.4 6FET(PIN17.5T
/F1 8 Tn; 0 r1355
100 Tz
DSG71 019.7 0 rg
54FET(PIN17.5T
/F1 8 Tn1 0 T
/F2 8 Tf
100 Tz7.7 -1.6 Td
(Sa63 13.72.3 f
10124Tj
40.22 0 Td
(free 0 0 rg
505 E7er 3226.972.3 f
10µTj
82. 8 Tf
10Az
0  0 rg
97.3 666.8 Td
(Supply)Tj

5 8 T959ange)TjCHG71 0 Td18 24.4 6FET(PIN17.5T
/F1 8 Tff; 0 r1355
100 Tz
DSG71 019.7 0 rg
54FET(PIN17.5T
/F1 8 Tn1 0 T
/F2 8 Tf
100 Tz7.7 -1.6 Td
(Sa66ang959ange)Tj90itions)Tj
ET
BT
/F2 9 Tf
1
BT
/F2 8 3226.959ange)TjµTj
82. 8 Tf
10Az
0  0 rg
97.3 666.8 Td
(Supply)Tj

5 8 T946ge)TjCHG71 0 Td18 24.4 6FET(PIN17.5T
/F1 8 Tff; 0 r1355
100 Tz
DSG71 019.7 0 rg
54FET(PIN17.5T
/F1 8 Tff1 0 T
/F2 8 Tf
100 Tz7.7 -1.6 Td
(Sa66ang946ge)Tj5n
1
BT
/F2 8 Tf
100 Tz7.7 -1.6 Td
(SUP226.944 0 TdµTj
82. 8 Tf
10Az
0  0 rg
97.3 666.8 Td
(Supply)Tj
26.335.8ge)TjI(PINe)Tj
ET
Bt.1 2 8 Tf
10SHUTDOWz
0 0 0 rg
248.5 666.8 Td
(VCC,)Tj
2226.92548.f
10Shutdown1 0 37.98 24.4 6Mod0 rg
0 0 rg
248.5 666.8 Td
(VCC,)Tj
46326.92548.f
10Td1
1
BT
/F2 8 Tf
100 Tz7.7 -1.6 Td
(SU10.5.92548.f
101
1
BT
/F2 8 Tf
100 Tz7.7 -1.6 Td
(SUP2.6.92548.f
10µTj
82. 8 Tf
10Az
0  0 rg
97.36666.8 Td
(Supply)Tj
26.322ange)TjAX)Tj
ET
BT
/F1 8 Tf
100 Tz
0 0 0 rg26.3108 Tf
10SHUTDOWAX)Tj49.2 0 Td
(WAKE; 0 r29.2 0 Td
(Tz
0 e)136666.4.79 2 8 Tf
10Az
0 e)138mper.9 0 86ge)Tj=
BT
7.0.25 0 Td25itio8Td3100 Tz
°z
0 3.
100 Tz
fitio8T18 24.4 6ARAMETER)Tj
E0F45 E7eratTf
100 Tz
0 039.7 0 rg
54680 Td
(PIN)Tj
ET
B.3 666.8 Td
(Supply)Tj
26.299.3 f
10I(PINe)Tj
ET
Bt.1 2 8 Tf
1080CKTj
40.22 0 Td
(free 0 0 rg
505 E7er96.7 299.3 f
10Shutdown1 0 37.98 24.4 6exit
0 014222 0 Td
(at(PIN950.25 0 TdVltage)Tj
ET
B5.6 2 8 Tf
100TART Tz
0  Td
(freeE0F40 86ge)Tjthreshold
1
BT
/F2 8 Tf
100 Tz7.7 -1.6 Td
(SU10.5.299.3 f
101
1
BT
/F2 8 Tf
100 Tz7.7 -1.6 Td
(SUP2.6.299.3 f
10µTj
82. 8 Tf
10Az
0  0 rg
97F1 8 Tf
100 Tz
0 0 0 rg26.284ange)TjSRx(PIN17.9 8 Tf
10WAKE 0 r26.8 0 rg
54FRUNIT)T25z92 0 Td
(SLEET;)Tj
ET
3 0 Td
(Tz
0 e)136666.4.22 2 8 Tf
10Az
0 e)138mper.9 0 86ge)Tj=
BT
7.0.25 0 Td25itio8Td3100 Tz
°z
0 3.
100 Tz
fitio8T18 24.4 6ARAMETER)Tj
E0F45 E7eratTf
100 Tz
0 039.7 0 rg
54680 Td
(PIN)Tj
ET
B.3 666.8 Td
(Supply)Tj
96.7 2BT
f
108ositive)Tj
E0F45 E7eratTr(PIN955T
/F1 8 negative)Tj
E2.6 0 rg
54wake 0 rg
50.25 0 Tdthreshold
1
B35
3 0 Td
(with(PIN)Tj
ET
B.3 666.8 Td
(Supply)Tj
26.26nge)TjVltage)Tj
ET
B5.6 2 8 Tf
10WAKE 0 r)Tj
ET
B.3 666.8 Td
(Supply)Tj
96.7 26nge)Tj
500(PIN17.9.25 0 TdmV,z
0 16d6
100 Tz
t.15(PIN17.9.25 0 TdmV,z
0 16d6
100 Tz
onditio1355
100 Tz
mV
0 0142 0 rg
54and
1
B1497 0 rg
54971 0/F22 0 Td
(m0z
0  0 rg
97.3 666.8 Td
(Supply)Tj
427.5 26nge)Tj
5Tf
1
BT
/F2 8 Tf
100 Tz7.7 -1.6 Td
(SU0 67626nge)Tj
0itions)Tj
ET
BT
/F2 9 Tf
1
BT
/F2 8 31.7 26nge)Tjm0z
0  0 rg
97.3 666.8 Td
(Supply)Tj
96.7 258.f
10programmabl
/F1 83.9.25 0 Tdopair)Tj
31.2 0 Td
(t 666.8 Td
(Supply)Tj

5 8 T239z
02 98Vltage)Tj
ET
B5.6 2 8 Tf
10WAKE 0 rd
(t 666.200 86ge)Tj=
BT
7.0.25 0 Td
50mV;z
0  0 rg
97.3 666.8 Td
(Supply)Tj
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Characteristics(continued)overoperatingfree-air
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ElectricalCharacteristics

(continued)
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Electrical Characteristics (continued)
over operating free-air temperature range (unless otherwise noted), TA = –40°C to 85°C, VREG25 = 2.41 V to 2.59 V, VBAT =
14V, CREG25 = 1µF, CREG33 = 2.2µF; typical values at TA = 25°C (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT

–3% 0.25% 3%
f(EIO) Frequency error (12) (13)

TA = 20°C to 70°C –2% 0.25% 2%

t(SXO) Start-up time (14) 2.5 5 ms

LOW FREQUENCY OSCILLATOR

f(LOSC) Operating frequency 32.768 kHz

–2.5% 0.25% 2.5%
f(LEIO) Frequency error (13) (15)

TA = 20°C to 70°C –1.5% 0.25% 1.5%

t(LSXO) Start-up time (14) 500 µs

(12) The frequency error is measured from 4.194 MHz.
(13) The frequency drift is included and measured from the trimmed frequency at VREG25 = 2.5V, TA = 25°C
(14) The startup time is defined as the time it takes for the oscillator output frequency to be ±3%
(15) The frequency error is measured from 32.768 kHz.

Data Flash Characteristics Over Recommended Operating Temperature and Supply Voltage
Typical Values at TA = 25°C and VREG25= 2.5 V (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT

Data retention 10 Years

Flash programming write-cycles 20k Cycles

t(ROWPROG) Row programming time See (1) 2 ms

t(MASSERASE) Mass-erase time 200 ms

t(PAGEERASE) Page-erase time 20 ms

I(DDPROG)
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FEATURE SET

Primary (1st Level) Safety Features

The bq20z75-V180 supports a wide range of battery and system protection features that can easily be
configured. The primary safety features include:

• Cell over/under voltage protection
• Charge and Discharge over current
• Short Circuit
• Charge and Discharge Over temperature
• AFE Watchdog

Secondary (2nd Level) Safety Features

The secondary safety features of
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Power Modes

The bq20z75-V180 supports 3 different power modes to reduce power consumption:

• In Normal Mode, the bq20z75-V180 performs measurements, calculations, protection decisions and data
updates in 1 second intervals. Between these intervals, the bq20z75-V180 is in a reduced power stage.

• In Sleep Mode, the bq20z75-V180 performs measurements, calculations, protection decisions and data
update in adjustable time intervals. Between these intervals, the bq20z75-V180 is in a reduced power stage.
The bq20z75-V180 has a wake function that enables exit from Sleep mode, when current flow or failure is
detected.

• In Shutdown Mode the bq20z75-V180 is completely disabled.

CONFIGURATION

Oscillator Function

The bq20z75-V180 fully integrates the system oscillators. Therefore the bq20z75-V180 requires no external
components for this feature.

System Present Operation

The bq20z75-V180 checks the PRES pin periodically (1 s). Connect the PRES pin to TOUT with a 100kΩ
resistor. If PRES input is pulled to ground by external system host, the bq20z75-V180 detects this as system
present.

BATTERY PARAMETER MEASUREMENTS

The bq20z75-V180 uses an integrating delta-sigma analog-to-digital converter (ADC) for current measurement,
and a second delta-sigma ADC for individual cell and battery voltage, and temperature measurement.

Charge and Discharge Counting

The integrating delta-sigma ADC measures the charge/discharge flow of the battery by measuring the voltage
drop across a small-value sense resistor between the SRP and SRN pins. The integrating ADC measures bipolar
signals from –0.25 V to 0.25 V. The bq20z75-V180 detects charge activity when VSR = V(SRP)–V(SRN)is positive
and discharge activity when VSR = V(SRP)–V(SRN) is negative. The bq20z75-V180 continuously integrates the
signal over time, using an internal counter. The fundamental rate of the counter is 0.65 nVh.

Voltage

The bq20z75-V180 updates the individual series cell voltages at one second intervals. The internal ADC of the
bq20z75-V180 measures the voltage, scales and calibrates it appropriately. This data is also used to calculate
the impedance of the cell for the Impedance Track™ gas-gauging.

Current

The bq20z75-V180 uses the GSRP and GSRN inputs to measure and calculate the battery charge and
discharge current using a 5 mΩ to 20 mΩ typ. sense resistor.

Auto Calibration

The bq20z75-V180 provides an auto-calibration feature to cancel the voltage offset error across GSRN and
GSRP for maximum charge measurement accuracy. The bq20z75-V180 performs auto-calibration when the
SMBus lines stay low continuously for a minimum of 5 s.
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Temperature

The bq20z75-V180 has an internal temperature sensor and 2 external temperature sensor inputs TS1 and TS2
used in conjunction with two identical NTC thermistors (default are Semitec 103AT) to sense the battery
environmental temperature. The bq20z75-V180 can be configured to use internal or external temperature
sensors.

COMMUNICATIONS

The bq20z75-V180 uses SMBus v1.1 with Master Mode and package error checking (PEC) options per the SBS
specification.

SMBus On and Off State

The bq20z75-V180 detects an SMBus off state when SMBC and SMBD are logic-low for ≥ 2 seconds. Clearing
this state requires either SMBC or SMBD to transition high. Within 1 ms, the communication bus is available.
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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

BQ20Z75DBT-V180 ACTIVE TSSOP DBT 38 50 Green (RoHS
& no Sb/Br)

CU NIPDAU Level-2-260C-1 YEAR

Green (RoHS
& no Sb/Br)

http://www.ti.com/product/BQ20Z75-V180?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/BQ20Z75-V180?CMP=conv-poasamples#samplebuy
http://www.ti.com/productcontent


TAPE AND REEL INFORMATION

*All dimensions are nominal

Device Package
Type

Package
Drawing

Pins SPQ Reel
Diameter

(mm)

Reel
Width

W1 (mm)

A0
(mm)

B0
(mm)

K0
(mm)

P1
(mm)

W
(mm)



*All dimensions are nominal

Device Package Type Package Drawing Pins SPQ Length (mm) Width (mm) Height (mm)

BQ20Z75DBTR-V180 TSSOP DBT 38 2000 367.0 367.0 38.0

PACKAGE MATERIALS INFORMATION

www.ti.com 26-Jan-2013

Pack Materials-Page 2







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
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