
www.ti.com

FEATURES

APPLICATIONS

DESCRIPTION

bq20z80-V102

SLUS681B–NOVEMBER 2005–REVISED JANUARY 2007

SBS 1.1-COMPLIANT GAS GAUGE ENABLED WITH IMPEDANCE TRACK™
TECHNOLOGY FOR USE WITH THE bq29312A

• Lifetime Data Logging
• Patented Impedance Track™ Technology • 38-Pin TSSOP (DBT)

Accurately Measures Available Charge in
Li-Ion and Li-Polymer Batteries

• Notebook PCs• Better than 1% Error Over Lifetime of the
Battery • Medical and Test Equipment

• Portable Instrumentation• Instant Accuracy – No Learning Cycle
Required

• Supports the Smart Battery Specification SBS
V1.1 The bq20z80 SBS-compliant gas gauge IC,

incorporating patented Impedance Track™• Works With the TI bq29312A Analog
technology, is designed for battery-pack or in-systemFront-End (AFE) Protection IC to Provide
installation. The bq20z80 measures and maintainsComplete Pack Electronics Solution
an accurate record of available External

Components bus. It is designed to work with the bq29312A analog
• Based on a Powerful Low-Power RISC CPU front-end (AFE) protection IC to maximize

Core With High-Performance Peripherals functionality and safety, and minimize component
count and cost in smart battery circuits.• Integrated Field Programmable FLASH

Memory Eliminates the Need for External The Impedance Track technology continuously
Configuration Memory analyzes the battery impedance, resulting in superior

gas-gauging accuracy. This enables remaining• Measures Charge Flow Using a
capacity to be calculated with discharge rate,High-Resolution, 16-Bit Integrating
temperature, and cell aging all accounted for duringDelta-Sigma Converter
each stage of every cycle.

– Better Than 0.65 nVh of Resolution
– Self-Calibrating AVAILABLE OPTIONS
– Offset Error Less Than 1 µV PACKAGE

TA• Uses 16-Bit Delta-Sigma Converter for 38-PIN TSSOP (DBT) 38-PIN TSSOP (DBT)
Tube Tape and ReelAccurate Voltage and Temperature

–40°C toMeasurements bq20z80DBT-V102 (1) bq20z80DBTR-V102 (2)
85°C

• Extensive Data Reporting Options For
Improved System Interaction

• Optional Pulse Charging Feature for Improved
Charge Times

• Drives 3-, 4- or 5-Segment LED Display for
Remaining Capacity Indication

(1) A single tube quantity is 50 units.
• Supports SHA-1 Authentication (2) A single reel quantity is 2000 units

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.

Impedance Track is a trademark of Texas Instruments.

PRODUCTION DATA information is current as of publication date. Copyright © 2005–2007, 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.

http://focus.ti.com/docs/prod/folders/print/bq20z80-v102.html
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SYSTEM DIAGRAM
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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.

TSSOP (DBT)
(TOP VIEW)
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bq20z80-V102

SLUS681B–NOVEMBER 2005–REVISED JANUARY 2007

TERMINAL FUNCTIONS

TERMINAL
I/O (1) DESCRIPTION

NO. NAME

1 VIN I Voltage measurement input from the AFE

2 TS1 I 1st Thermistor voltage input connection to monitor temperature

3 TS2 I 2nd Thermistor voltage input connection to monitor temperature

4 PU O Output to pull up the PRES pin for system detection

5 PRES I Active low input to sense system insertion and typically requires additional ESD protection

6 SCLK I/OD Communication clock to the AFE

7 SAFE O Active high output to enforce additional level of safety protection; e.g., fuse blow. (Inverse of pin 12)

8 VDDD P Positive supply for digital circuitry and I/O pins

Backup power to the bq20z80 data registers during periods of low operating voltage. RBI accepts a9 RBI P storage capacitor or a battery input.

10 SDATA I/O Data transfer to and from the AFE

12 SAFE O Active low output to enforce additional level of safety protection; e.g., fuse blow. (Inverse of pin 7)

13 NC – Not used— leave floating

14 NC – Not used— leave floating

15 SMBC I/OD SMBus clock open-drain bidirectional pin used to clock the data transfer to and from the bq20z80

16 SMBD I/OD SMBus data open-drain bidirectional pin used to transfer address and data to and from the bq20z80

Display control for the LEDs. This pin is typically connected to bq29312A REG via a 100-kΩ resistor17 DISP I and a push-button switch to VSSD.

Active low input to detect secondary protector output status and allows the bq20z80 to report the18 PFIN I status of the 2nd level protection output

20 LED5 O LED5 display segment that drives an external LED depending on the firmware configuration

21 LED4 O LED4 display segment that drives an external LED depending on the firmware configuration

22 LED3 O LED3 display segment that drives an external LED depending on the firmware configuration

23 LED2 O LED2 display segment that drives an external LED depending on the firmware configuration

24 LED1 O LED1 display segment that drives an external LED depending on the firmware configuration

25 XALERT I Input from bq29312A XALERT output.

26 MRST I Master reset input that forces the device into reset when held high

Connections for a small-value sense resistor to monitor the battery charge- and discharge-current27 SR2 IA flow

Co.alue

wheF2 -8 Tf
(wheF2 -8 Tf

1 0 0 1 4830 0 1 198.6 469 Tm

(wheF2 -8 Tf
1e)Tj
1 0 0 1 222.78 491.2 5p 1 222.78 491.2 5rp 1 222.78 491.2 5r9 0 0 1 467.3039 167.3039 167
1 0 0 1 -8 Tf
(display)tor)Tj
1 0 0 1 397.408 469 Tm
/F2 491.2 5rp 1 22p491.2 5rp 1 22p491.monitor

the battery charge- and discharge-current28 SR1 IA

31 VDDA P Positive supply for analog circuitry

Analog input

connected

to

the

external

PLL

filter components which are a 150-pF capacitor to VSSA,
32 FILT IA in parj
1el

with

a

61.9-kΩ

 0 0 1 -8 Tf
(display18.224 535.6 Tm
/F2 -8 Tf
(and)Tj
1 0 0 1 333.968 535.6 Tm
/F2 -8 Tf
(a)Tj
1 0 0 1 340.816 535.6 Tm
/F2 -8 Tf
(2200-pF)Tj
1 0 0 1 373.0069535.6 Tm
/F2 -8 Tf
(capacitor)Tj
1 0 0 1 407.864 535.6 Tm
/F2 -8 Tf
(in)Tj
1 0 0 1 416.4879 535.6 Tm
/F2 -8 Tf
(series.)Tj
1 0 0 1 442.4479 535.6 Tm
/F2 -8 Tf
(Place)Tj
1 0 0 1 464.8559 535.6 Tm
/F2 -8 Tf
(these)Tj
1 0 0 1 486.8239 535.6 Tm
/F2 -8 Tf
(components)Tj
1 0 0 1 532.7999 535.6 Tm
/F2 -8 Tf
(as)Tj
1 0 0 1 198.6 544.6 Tm
/F2 -8 Tf
(close)Tj
1 0 0 1 219.672 544.6 Tm
/F2 -8 Tf
(as)Tj
1 0 0 1 230.52 544.6 Tm
/F2 -8 Tf
(possible)Tj
1 0 0 1 262.264 544.6 Tm
/F2 -8 Tf
(to)Tj
1 0 0 1 271 1 22544.6 Tm
/F2 -8 Tf
(the)Tj
1 0 0 1 284.856 544.6 Tm
/F2 -8 Tf
(bq20z80)Tj
1 0 0 1 317.9439 544.6 Tm
/F2 -8 Tf
(to)Tj
1 0 0 1 327.0159 544.6 Tm
/F2 -8 Tf
(.78ure)Tj
1 0 0 1 353.8719 544.6 Tm
/F2 -8 Tf
(optimal)Tj
1 0 0 1 382. 559 544.6 Tm
/F2 -8 Tf
(performance.)Tj
1 0 0 1 198.6 557.8 Tm
/F2 -8 Tf
(32.768-kHz)Tj
1 0 0 1 241.904 557.8 Tm
/F2 -8 Tf
(crystal)Tj
1 0 0 1 267.416 557.8 Tm
/F2 -8 Tf
(oscilla1 -8 Tf
(display01.376 557.8 Tm
/F2 -8 Tf
(output)Tj
1 0 0 1 326.016 557.8 Tm
/F2 -8 Tf
(pin)Tj
1 0 0 1 339.088 557.8 Tm
/F2 -8 Tf
(or)Tj
1 0 0 1 348.5999 557.8 Tm
/F2 -8 Tf
(connected)Tj
1 0 0 1 387.912 557.8 Tm
/F2 -8 Tf
(to)Tj
1 0 0 1 396.9839 557.8 Tm
/F2 -8 Tf
(a)Tj
1 0 0 1 403.8319 557.8 Tm
/F2 -8 Tf
(100k,)Tj
1 0 0 1 425.7999 557.8 Tm
/F2 -8 Tf
(50ppm)Tj
1 0 0 1 452.6559 557.8 Tm
/F2 -8 Tf
(or)Tj
1 0 0 1 462.1679 557.8 Tm
/F2 -8 Tf
(better)Tj
1 0 0 1 485.0239 557.8 Tm
/F2 -8 Tf
( 0 0 1 -8 Tf
(displa513.6479 557.8 Tm
/F2 -8 Tf
(if)Tj
1 0 0 1 520.0479 557.8 Tm
/F2 -8 Tf
(the)Tj
1 0 0 1 74.4 562.3 Tm
/F2 -8 Tf
(33)Tj
1 0 0 1 107.8 562.3 Tm
/F2 -8 Tf
(XCK2/ROSC)Tj
1 0 0 1 175 562.3 Tm
/F2 -8 Tf
(O)Tj
1 0 0 1 198.6 566.8 Tm
/F2 -8 Tf
(internal)Tj
1 0 0 1 227.232 566.8 Tm
/F2 -8 Tf
(oscilla1 -8 Tf
(displa261.192 566.8 Tm
/F2 -8 Tf
(is)Tj
1 0 0 1 269.368 566.8 Tm
/F2 -8 Tf
(used)Tj
1 0 0 1 74.4 580 Tm
/F2 -8 Tf
(34)Tj
1 0 0 1 108.7 580 Tm
/F2 -8 Tf
(XCK1/VSSA)Tj
1 0 0 1 177 580 Tm
/F2 -8 Tf
(I)Tj
1 0 0 1 198.6 580 Tm
/F2 -8 Tf
(32.768-kHz)Tj
1 0 0 1 241.904 580 Tm
/F2 -8 Tf
(crystal)Tj
1 0 0 1 267.416 580 Tm
/F2 -8 Tf
(oscilla1 -8 Tf
(display01.376 580 Tm
/F2 -8 Tf
(input)Tj
1 0 0 1 321.12 580 Tm
/F2 -8 Tf
(pin)Tj
1 0 0 1 334.192 580 Tm
/F2 -8 Tf
(or)Tj
1 0 0 1 343.7039 580 Tm
/F2 -8 Tf
(connected)Tj
1 0 0 1 383.016 580 Tm
/F2 -8 Tf
(to)Tj
1 0 0 1 392.088 580 Tm
/F2 -8 Tf
(VSSA)Tj
1 0 0 1 415.8319 580 Tm
/F2 -8 Tf
(if)Tj
1 0 0 1 422.2319 580 Tm
/F2 -8 Tf
(the)Tj
1 0 0 1 435.7519 580 Tm
/F2 -8 Tf
(internal)Tj
1 0 0 1 464.3839 580 Tm
/F2 -8 Tf
(oscilla1 -8 Tf
(displa498.3439 580 Tm
/F2 -8 Tf
(is)Tj
1 0 0 1 506.5199 580 Tm
/F2 -8 Tf
(used)Tj
1 0 0 1 74.4 593 Tm
/F2 45.8 Tm
/35)Tj
1 0 0 1 114.7 593 Tm
/F2 45.8 Tm
/CLKOUT)Tj
1 0 0 1 175 593 Tm
/F2 45.8 Tm
/O)Tj
1 0 0 1 198.6 593 Tm
/F2 45.8 Tm
/32.768-kHz)Tj
1 0 0 1 241.904 593 Tm
/F2 45.8 Tm
/output)Tj
1 0 0 1 266.544 593 Tm
/F2 45.8 Tm
/for)Tj
1 0 0 1 278.28 593 Tm
/F2 45.8 Tm
/the)Tj
1 0 0 1 291.8 593 Tm
/F2 45.8 Tm
/bq29312.)Tj
1 0 0 1 327.56 593 Tm
/F2 45.8 Tm
/This)Tj
1 0 0 1 345.072 593 Tm
/F2 45.8 Tm
/pin)Tj
1 0 0 1 358.144 593 Tm
/F2 45.8 Tm
/should)Tj
1 0 0 1 384.1119 593 Tm
/F2 45.8 Tm
/be

36, 37 NC - Not used— leave floating

11, 19, 38 VSSD P Negative supply for digital circuitry

29, 30 VSSA P Negative supply for analog circuitry.

(1) I = Input, IA = Analog input, I/O = Input/output, I/OD = Input/Open-drain

output,

O = Output, OA = Analog output, P = Power
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ABSOLUTE MAXIMUM RATINGS

ELECTRICAL CHARACTERISTICS
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INTEGRATING ADC (Coulomb Counter) CHARACTERISTICS

PLL SWITCHING CHARACTERISTICS

OSCILLATOR

bq20z80-V102

SLUS681B–NOVEMBER 2005–REVISED JANUARY 2007

VDD = 3 V to 3.6 V, TA = –40°C to 85°C (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT

VIT– Negative-going voltage input 2.1 2.3 2.5 V

VHYS Power-on reset hysteresis 50 150 200 mV

VDD = 3 V to 3.6 V, TA = –40°C to 85°C (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT

V(SR) Input voltage range, V(SR2) and V(SR1) V(SR) = V(SR2) – V(SR1) –0.25 0.25 V

V(SROS) Input offset 1 µV

INL Integral nonlinearity error 0.004% 0.019%

VDD = 3 V to 3.6 V, TA = –40°C to 85°C (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT

t(SP) Start-up time (1) 0.5% frequency error 2 5 ms

(1) The frequency error is measured from the trimmed frequency of the internal system clock which is 128 oscillator frequency, nominally
4.194 MHz.

VDD = 3 V to 3.6 V, TA = –40°C to 85°C (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT

ROSC = 100 kΩ –2% 0.25% 2%

f(exo) Frequency error from 32.768 kHz ROSC = 100 kΩ, VDD = 3.3 V –1% 0.25% 1%

XCK1 = 12-pF XTAL –0.25% 0.25%

ROSC = 100 kΩ 250 µs
f(sxo) Start-up time (1)

XCK1 = 12-pF XTAL 200 ms

(1) The start-up time is defined as the time it takes for the oscillator output frequency to be within 1% of the specified frequency.
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DATA FLASH MEMORY CHARACTERISTICS

REGISTER BACKUP

bq20z80-V102

SLUS681B–NOVEMBER 2005–REVISED JANUARY 2007

VDD = 3 V to 3.6 V, TA = –
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SMBus TIMING SPECIFICATIONS

bq20z80-V102

SLUS681B–NOVEMBER 2005–REVISED JANUARY 2007

VDD = 3 V to 3.6 V, TA = –40°C to 85°C (unless otherwise noted)

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

tBUF Bus free time between start and stop 4.7

tHD:STA Hold time after (repeated) start 4
µs

tSU:STA Repeated start setup time 4.7

tSU:STO Stop setup time 4

Receive mode 0
tHD:DAT Data hold time

Transmit mode 300 ns

tSU:DAT Data setup time 250

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

tLOW Clock low period 4.7
µs

tHIGH Clock high period See (2) 4 50

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

tLOW:MEXT Cumulative clock low master extend time See (4) 10

tF Clock/data fall time (VILMAX– 0.15 V) to (VIHMIN + 0.15 V) 300
ns

tR Clock/data rise time 0.9 VDD to (VILMAX – 0.15 V) 1000

(1) The bq20z80 times out when any clock low exceeds tTIMEOUT.
(2) tHIGH:MAX. is minimum bus idle time. SMBC = 1 for t > 50 µs causes reset of any transaction involving the bq20z80 that is in progress.
(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.

SMBus TIMING DIAGRAM
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FEATURE SET

Primary (1st Level) Safety Features

Secondary (2nd Level) Safety Features

Charge Control Features

bq20z80-V102

SLUS681B–NOVEMBER 2005–REVISED JANUARY 2007

NOTE:
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Gas Gauging

LED Display

LifeTime Data Logging Features

Authentication

Power Modes

CONFIGURATION

Oscillator Function

bq20z80-V102

SLUS681B–NOVEMBER 2005–REVISED JANUARY 2007

FEATURE SET (continued)

The bq20z80 uses the Impedance Track™ Technology to measure and calculate the available charge in battery
cells. The archievable accuracy is better than the coloumb counting method over the lifetime of the battery and
there is no full charge discharge learning cycle required.

See Theory and Implementation of Impedance Track Battery Fuel-Gauging Algorithm application note
(SLUA364) for further details.

The bq20z80 can drive 3-, 4-, or 5- segment LED display for remaining capacity indication.

The bq20z80 offers a lifetime data logging array, where all important measurements are stored for warranty and
analysis purposes. The data monitored includes:

• Lifetime maximum temperature
• Lifetime minimum temperature
• Lifetime maximum battery cell voltage
• Lifetime minimum battery cell voltage
• Lifetime maximum battery pack voltage
• Lifetime minimum battery pack voltage
• Lifetime maximum charge current
• Lifetime maximum discharge current
• Lifetime maximum charge power
• Lifetime maximum discharge power
• Lifetime maximum average discharge current
• Lifetime maximum average discharge power
• Lifetime average temperature

The bq20z80 supports authentication by the host using SHA-1.

The bq20z80 supports 3 different power modes to reduce power consumption:

• In Normal Mode, the bq20z80 performs measurements, calculations, protection decicions, data update in 1
second intervals. Between these intervals, the bq20z80 is in a reduced power stage.

• In Sleep Mode, the bq20z80 performs measurements, calculations, protection decicions, data update in
adjustable time intervals. Between these intervals, the bq20z80 is in a reduced power stage.

• In Shutdown Mode the bq20z80 is completety disabled.

The oscillator of the bq20z80 can be set up for internal or external operation. On power up, the bq20z80
automatically attempts to start the internal oscillator. If a 100-kΩ resistor is not connected to ROSC (pin 33),
then it attempts to start the oscillator using an external 32.768-kHz crystal.

NOTE:

Install either the 100-kΩ ROSC resistor or the 12-pF, 32.768-kHz crystal. Do not
install both.
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System Present Operation

BATTERY PARAMETER MEASUREMENTS

Charge and Discharge Counting

Voltage

Current

Auto Calibration

Temperature

COMMUNICATIONS

SMBus On and Off State

bq20z80-V102

SLUS681B–NOVEMBER 2005–REVISED JANUARY 2007

FEATURE SET (continued)

The performance of the internal oscillator depends on the tolerance of the 100-kΩ resistor between RSOC (pin
33) and VSSA (pin 34). Choose a resistor with a tolerance of ±0.1%, and 50-ppm or better temperature drift.
Place this resistor as close as possible to the bq20z80. If a 12-pF crystal is used, place it as close as possible to
the XCK1 (pin 34) and XCK2 (pin 33) pins. If not properly implemented, the PCB layout in this area can degrade
oscillator performance.

The bq20z80 pulls the PU pin high periodically (1 s). Connect this pin to the PRES pin of the bq20z80 via a
resistor of approximately 5 kΩ. The bq20z80 measures the PRES input during the PU-active period to determine
its state. If PRES input is pulled to ground by external system, the bq20z80 detects this as system present.

The bq20z80 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.

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 SR1 and SR2 pins. The integrating ADC measures bipolar
signals from -0.25 V to 0.25 V. The bq20z80 detects charge activity when VSR = V(SR1)-V(SR2)is positive and
discharge activity when

http://focus.ti.com/docs/prod/folders/print/bq20z80-v102.html
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bq20z80-V102

SLUS681B–NOVEMBER 2005–REVISED JANUARY 2007

Table 3. DATAFLASH VALUES (continued)
Class Subclass Subclass Offset Name Data Min Value Max Value Default Units

ID Type Value

SBS 48 Data 0 Rem Cap Alarm U2 0 700 300 mAh
Configuration

2 Rem Time Alarm U2 0 30 10 Min

4 Init Battery Mode H2 0x0000 0xffff 0x0081 hex

6 Design Voltage U2 7000 18000 14400 mV

8 Spec Info H2 0x0000 0xffff 0x0031 hex

10 Manuf Date U2 0 65355 0 date

12 Ser. Num. H2 0x0000 0xffff 0x0001 hex

14 Cycle Count U2 0 65355 0 cnt

16 CC Threshold I2 100 32767 4400 mAh

18 CC % U1 0 100 90 %

19 CF MaxError Limit U1 0 100 100 %

20 Design Capacity U2 0 65355 4400 mAh

22 Design Energy U2 0 65355 6336 10mWh

24 Manuf Name S12 - - Texas Inst.

36 Device Name S8 - - bq20z80

44 Device Chemistry S5 - - LION

SBS 49 Configuration 0 TDA Set % I1 -1 100 6 %
Configuration

1 TDA Clear24ManufChemistrTj
1 0 0 1  0 0
(24)Tj
1 0j
1 0 77.6 Tm
/F2 -7 0 Tm
/F2 -7 Tf
94

NameNameNameNameNameNameNameNameNameNameName0.354mT50F2 -7 Tf
(Name)Tj4NameNameNameNameNameBatteryBatteryNameNameNameNameNameName

NameNameNameNameInfoInfoInfoInfoInfoInfoInfo

http://focus.ti.com/docs/prod/folders/print/bq20z80-v102.html
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SLUS681B&partnum=bq20z80-V102


www.ti.com

bq20z80-V102
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Table 3. DATAFLASH VALUES (continued)
Class Subclass Subclass Offset Name Data Min Value Max Value Default Units

ID Type Value

Configuration 64 Registers 0 Operation Cfg A H2 0x0000 0xffff 0x0F29

2 Operation Cfg B H2 0x0000 0xffff 0x6440

4 Permanent Fail Cfg H2 0x0000 0xffff 0x0000

6 Non-Removable Cfg H2 0x0000 0xffff 0x0000 hex

LED Support 67 LED Cfg 0 LED Flash Rate U2 0 65535 512 500µs

2 LED Blink Rate U2 0 65535 1024 500µs

4 LED Delay U2 1 65535 100 500µs

6 LED Hold Time U1 0 255 4 s

7 CHG Flash Alarm I1 -1 101 10 %

8 CHG Thresh 1 I1 -1 101 0 %

9 CHG Thresh 2 I1 -1 101 20 %

10 CHG Thresh 3 I1 -1 101 40 %

11 CHG Thresh 4 I1 -1 101 60 %

12 CHG Thresh 5 I1 -1 101 80 %

13 DSG Flash Alarm I1 -1 101 10 %

14 DSG Thresh 1 I1 -1 101 0 %

15 DSG Thresh 2 I1 -1 101 20 %

16 DSG Thresh 3 I1 -1 101 40 %

17 DSG Thresh 4 I1 -1 101 60 %

18 DSG Thresh 5 I1 -1 101 60 %

Power 68 Power 0 Flash Update OK Voltage U2 6000 20000 7500 mV

2 Shutdown Voltage U2 5000 20000 7000 mV

4 Shutdown Time U1 0 60 10 Sec

5 Charger Present U2 0 23000 12000 mV

7 Sleep Current U2 0 100 10 mA

9 Bus Low Time U1 0 255 5 Sec

10 Cal Inhibit Temp Low I2 -400 1200 50 0.1°C

12 Cal Inhibit Temp High I2 -400 1200 450 0.1°C

14 Sleep Voltage Time U1 0 100 5 Sec

15 Sleep Current Time U1 0 255 20 Sec

Gas Gauging 80 IT Cfg 0 Load Select U1 0 255 3 num

1 Load Mode U1 0 255 0 num

45 Term Voltage I2 -32768 32767 12000 mV

60 User Rate-mA I2 -9000 -2000 0 mA

62 User Rate-mW I2 -14000 -3000 0 10mW

64 Reserve Cap-mAh I2 0 9000 0 mAh

66 Reserve Cap-mWh I2 0 14000 0 10mWh

Gas Gauging 81 Current 0 Dsg Current Threshold U2 0 2000 100 mA
Thresholds

2 Chg Current Threshold U2 0 2000 50 mA

4 Quit Current U2 0 1000 10 mA

6 Dsg Relax Time U1 0 255 1 Sec

7 Chg Relax Time U1 0 255 60 Sec
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Firmware Version Changes

bq20z80-V101 to bq20z80-V102 Changes

bq20z80-V102

SLUS681B–NOVEMBER 2005–REVISED JANUARY 2007

Table 4. CHANGE DETAILS

CHANGE bq0z80-V102 bq20z80-V101 COMMENTS

Corrected to allow display to LED display operates correctly LED display would stay on until Correct operation of the LED
turn off when charging and during charging. charging terminated after the button display under all conditions
button pushed. was pushed. Only occurs when LED

display not configured to be always
on during charging.

Allow negative LED Configuring negative LED alarm Feature not available Allow better customization
thresholds to permit LED threshold disables LED alarm
alarms to be disabled functionality.

Allow zero values for ALARM Configuring zero value for the Feature not available Allow better customization
and CHARGING LED blink LED blink rates disables them.
rates to disable them

Restore initialization of dodcharge initialized to the dodcharge value set to zero Improved gauging accuracy with
dodcharge in relaxed state correct value correct initialization of dodcharge
so that the correct dodcharge value.
value is used in capacity
estimation

Only clear offset calibration Prevents offset calibration Offset calibration occurs multiple More appropriate period between
flag when SMBus lines go occurring just because a safety times if safety condition occurs offset calibrations when SMBus
high. condition occurs and then clears when SMBus lines are low. lines are low.

when the SMBus lines are low.

Change so that setting AFE Configurable option to allow Feature not available. Allow better customization
Fail Limit to zero disables disabling PF_AFE_C trigger
PF_AFE_C

Enable LED display to turn LED display turns off after charge LED display stays on when charging Correct operation of the LED
off after charge termination termination. terminates after SMBus lines are display under all conditions
and if SMBus lines are detected low.
detected low and LEDs
enabled during charging.

Set charge FET state Charge FET state set correctly, The CHG FET would not get set to Quicker transition of FET to the
immediately when entering immediately after entering sleep the correct state for sleep until the correct state in sleep
sleep first voltage measurement.

Change DF:Operation Cfg B Data flash default bases DF:Operation Cfg B [CCT = 1], Data flash default changed to
[CCT = 0], so that SBS.CycleCount( ) calculation on making the default reflect common customer usage
SBS.CycleCount( ) threshold mAh and not % of FCC SBS.CycleCount( ) calculation to be
is in mAH, not in % of FCC based on % of FCC

When DF:Operation Cfg B Use DF:CC Threshold as the Small or negative SBS.Full Charge Improved system reliability
[CCT = 1], so that minimum to prevent rapid Capacity( ) values (should not occur
SBS.CycleCount( ) threshold incrementing of the under normal operation) from
is % of FCC, then DF:CC SBS.Cyclecount( ), damaging the causing the SBS.CycleCount( )
Threshold is used as a data flash incrementing rapidly, potentially
minimum for the damaging the data flash
SBS.CycleCount( ) threshold

When exiting the relaxed Corrected initial charge capacity If the relaxed state was exited to More reliable
state to sleep, the initial calculation to be accurate when sleep after a valid DOD SBS:FullChargeCapacity( )
charge capacity is correctly exiting relaxed state to sleep measurement (30-minute default calculation under all system
calculated value), then the initial charge conditions

capacity would not be recalculated
and would result in an incorrect FCC
value if the sleep state was exited
before another valid DOD
measurement (30-minute default
value)
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Table 4. CHANGE DETAILS (continued)

CHANGE bq0z80-V102 bq20z80-V101 COMMENTS

Correct update of Remcap in Charge or discharge current If the relaxed state was exited after More reliable
relaxed state to use passed accumulated in a relaxed state the accumulation of significant SBS:FullChargeCapacity( )
charge used to update Remcap charge or discharge current (over at SBS:RemainingCapacity( )

most 100 seconds with default calculation under all system
values), the RemCap and FCC conditions
would be in error by this charge.
This is only significant if the relaxed
state can exist with significant
current as determined by application
settings.

Implement disable of Prevent invalid soc values from Incorrect resistance updates that More reliable resistance updates
resistance update based on causing incorrect resistance could result from invalid soc values under all system conditions
accumulative scale. If the updates
product of 15 consecutive
(default value) resistance
scale factors is less than 0.5
or more than 1.5, then
resistance update is disabled
until the next valid soc
measurement. Sets bit 2 of
Operation Status to indicate
resistance update disabled.

Implement disable of Prevent invalid soc values from Incorrect resistance updates that More reliable resistance updates
resistance update based on causing incorrect resistance could result from invalid soc values under all system conditions
estimated capacity error. updates
Sets bit 2 of Operation Status
to indicate resistance update
disabled.

Disable Qmax increment if Prevent unnecessary Qmax Qmax increments can occur due to Improved Qmax data reliability
due to Grid 14 and exit of increments Grid 14 and exit of discharge under all system conditions.
discharge

Drive all unused pins low Provides better ESD immunity Not all unused pins driven low Improved ESD immunity

Initial charge capacity Overdischarged state does not An incorrect initial charge capacity More reliable
calculation when dod0 is affect the accuracy of FCC affects FCC that is calculated during SBS:FullChargeCapacity( )
measured in the calculations discharge or a Qmax update. If FCC SBS:RemainingCapacity( )
overdischarged state is is not changed by a Qmax update, calculation under all system
corrected then reported RemainingCapacity conditions

could be negative after 5 hours of
relaxation

Correct calculation of FCC Overcharged/Overdischarged The RemainingCapacity will More reliable
and RemCap when dod0 is does not affect the accuracy of increment (or decrement) during SBS:FullChargeCapacity( )
taken when the battery is FCC and RemCap calculations charging (discharging) even when SBS:RemainingCapacity( )
overdischarged or the battery is in an overdischarged calculation under all system
overcharged. This allows (overcharged) state. conditions
RemCap to go negative, or
greater than FCC (though is
only reported from 0 - FCC).

Change cell imbalance New feature providing improved Feature not available Improved customization for Cell
DF:Battery Rest Time from 1 customization Imbalance detection
byte to 2 bytes and set the
default value to 1800
seconds

Use upper and lower limit for More reliable resistance updates
resistance accumulative under all system conditions
scale. Set default values to
300% and 30%.

Add DF:CF MaxError limit for New feature providing improved Feature not available Improved customization
setting SBS.BatteryMode( ) customization
[CONDITION FLAG]. Set
default value to 100%.
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CHANGE bq20z80 bq20z80-V101 COMMENTS

Improved thermal model A preliminary thermal mode was An updated thermal model is used. Improved thermal compensation of
used. Impedance Track™ algorithm

Improved cell capacity measurement Valid voltage measurements for cell Valid voltage measurements for cell Improves capacity estimation
by limiting valid temperature ranges capacity estimation can occur at any capacity estimation must occur within

temperature. a defined temperature range.

Improved cell capacity measurement After a full reset, i2 Tm
/F2 -7 Tf2.6 8.429 142.4 TTf
(cell)Tj
1 0 0 1.6 8Tf
(Improved)Tj
1726.9 681 l
f
0 0 0 rg
31310 1 531.rovedImF2 -7 Tf
(measurement)Tj
1 0 0 1 18t
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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)

BQ20Z80DBT-V102 NRND TSSOP DBT 38 50 Green (RoHS &
no Sb/Br)

CU NIPDAU Level-2-260C-1 YEAR

BQ20Z80DBTR-V102 NRND TSSOP DBT 38 2000 Green (RoHS &
no Sb/Br)

CU NIPDAU Level-2-260C-1 YEAR

BQ20Z80DBTR-V102G4 NRND TSSOP DBT 38 2000 Green (RoHS &
no Sb/Br)

CU NIPDAU Level-2-260C-1 YEAR

BQ20ZDBT-V102G4 NRND TSSOP DBT 38 50 Green (RoHS &
no Sb/Br)

CU NIPDAU Level-2-260C-1 YEAR

BQ20ZDBTR-V102G4 NRND TSSOP DBT 38 TBD Call TI Call TI

(1) The marketing status values are defined as follows:
ACTIVE: Product device recommended for new designs.
LIFEBUY: TI has announced that the device will be discontinued, and a lifetime-buy period is in effect.
NRND: Not recommended for new designs. Device is in production to support existing customers, but TI does not recommend using this part in
a new design.
PREVIEW: Device has been announced but is not in production. Samples may or may not be available.
OBSOLETE: TI has discontinued the production of the device.

(2) Eco Plan - The planned eco-friendly classification: Pb-Free (RoHS), Pb-Free (RoHS Exempt), or Green (RoHS & no Sb/Br) - please check
http://www.ti.com/productcontent for the latest availability information and additional product content details.
TBD: The Pb-Free/Green conversion plan has not been defined.
Pb-Free (RoHS): TI's terms "Lead-Free" or "Pb-Free" mean semiconductor products that are compatible with the current RoHS requirements
for all 6 substances, including the requirement that lead not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered
at high temperatures, TI Pb-Free products are suitable for use in specified lead-free processes.
Pb-Free (RoHS Exempt):

http://www.ti.com/productcontent






IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, modifications, enhancements, improvements,
and other changes to its products and services at any time and to discontinue any product or service without notice. Customers should
obtain the latest relevant information before placing orders and should verify that such information is current and complete. All products are
sold subject to TI’s terms and conditions of sale supplied at the time of order acknowledgment.

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

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

TI does not warrant or represent that any license, either express or implied, is granted under any TI patent right, copyright, mask work right,
or other TI intellectual property right relating to any combination, machine, or process in which TI products or services are used. Information
published by TI regarding third-party products or services does not constitute a license from TI 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 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. Reproduction of this information with alteration is an unfair and deceptive
business practice. TI is not responsible or liable for such altered documentation. Information of third parties may be subject to additional
restrictions.

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

TI products are not authorized for use in safety-critical applications (such as life support) where a failure of the TI product would reasonably
be expected to cause severe personal injury or death, unless officers of the parties have executed an agreement specifically governing
such use. Buyers represent that they have all necessary expertise in the safety and regulatory ramifications of their applications, and
acknowledge and agree that they are solely responsible for all legal, regulatory and safety-related requirements concerning their products
and any use of TI products in such safety-critical applications, notwithstanding any applications-related information or support that may be
provided by TI. Further, Buyers must fully indemnify TI and its representatives against any damages arising out of the use of TI products in
such safety-critical applications.

TI products are neither designed nor intended for use in military/aerospace applications or environments unless the TI products are
specifically designated by TI as military-grade or "enhanced plastic." Only products designated by TI as military-grade meet military
specifications. Buyers acknowledge and agree that any such use of TI products which TI has not designated as military-grade is solely at
the Buyer's risk, and that they are solely responsible for compliance with all legal and regulatory requirements in connection with such use.

TI products are neither designed nor intended for use in automotive applications or environments unless the specific TI products are
designated by TI as compliant with ISO/TS 16949 requirements. Buyers acknowledge and agree that, if they use any non-designated
products in automotive applications, TI will not be responsible for any failure to meet such requirements.

Following are URLs where you can obtain information on other Texas Instruments products and application solutions:

Products Applications

Audio www.ti.com/audio Communications and Telecom www.ti.com/communications

Amplifiers amplifier.ti.com Computers and Peripherals www.ti.com/computers

Data Converters dataconverter.ti.com Consumer Electronics www.ti.com/consumer-apps

DLP® Products www.dlp.com Energy and Lighting www.ti.com/energy

DSP dsp.ti.com Industrial www.ti.com/industrial

Clocks and Timers www.ti.com/clocks Medical www.ti.com/medical

Interface interface.ti.com Security www.ti.com/security

Logic logic.ti.com Space, Avionics and Defense www.ti.com/space-avionics-defense

Power Mgmt power.ti.com Transportation and www.ti.com/automotive
Automotive

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

RFID www.ti-rfid.com Wireless www.ti.com/wireless-apps

RF/IF and ZigBee® Solutions www.ti.com/lprf

TI E2E Community Home Page e2e.ti.com

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2011, Texas Instruments Incorporated
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