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Configuring the bq20z80 Data Flash

Garry Elder PMP Portable Power
ABSTRACT

This application report presents the data flash constants for configuring the bq20z80
Smart Battery System (SBS)—compliant gas gauge device. A brief explanation of each
option for the various features is included.
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1 Introduction

The bg20z80 has numerous data flash constants that can configure the device with a variety of different
options for most features. The bq20z80 data flash is organized into easy-to-read sections or classes with

individual tabs highlighting each class. The existing classes and a description of each class are listed in
the following pages.

Impedance Track is a trademark of Texas Instruments.
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2 Data Flash Descriptions

2.1 1% Level Safety

*| Texas Instruments - bq Gas Gauge Evaluation Software - [Data Flash Constants]

& File Options DataFlash View Window Help
[ = " ™
J}dg "}TEX}\S!NSTRUMENTS REAL WDODRLD SIGNAL PROCESSING
LQ:"
r. ReadAl | Wi A1 ‘
o -
[ PF Status 1 Calbration 1
[ Configuration T LED Suppait 1 Power T Gas Gauging T Fa Table E
[ HstlevelGalety | 2ndlevelSatety | Charge Control | GBS Configuation | System Dala i
m Marne | value |unit Harme | wate | unit
Voltage = Z 0C bsg Recavery 200 mA
COV Threshold 4300 mi O (2nd Tier) Chg 8000 mA
OV Time 2 S O¢ (2nd Tier) chg Time 2 S
Data COV Recovery 3900 mi 0OF (2nd Tier) bsg 8000 mA
FICISI’I COV belta 20 mi 0C {2nd Tier) bsq Time 2 Sec
OV Temp, Hys 100 oac Current Recovery Timer 8 s
POY Threshaold 17300 mY AFE OC Dsg 1z hex
POY Time 2 Sec AFE OC Dsg Time: aF hex
POY Recovery 16000 my AFE OC bsg Recovery 100 ma
CUN Thresheld 2200 m¥ AFE 5C chy Canfig 77 hex
CUY Time 2 Sec AFE 5C bsg config T hex
CUW Recovery 3000 mi AFE 5C Recovery 1 mé,
pUY Threshold 000 m¥ Temperature - -
m pLY Tithe 2 se Over Termp chg 550 0ic
PUY Recovery 12000 mW OT Chg Time: 2 Sec
curvent > OT Chg Recovery 5000 0.1c
OC (1st Tier) chg 6000 mA Over Temp Dig 600 0lc
O (1st Tier) Chg Time 4 sec OT Dbsg Time 2 Sec
¢ chg Recovery 200 mA OT bsg Recovery 550 0.ic
i = c (ist Tier) bsg 6000 mA Hozt Comm E =
OC (1st Tier) Dsg Time 2 sec Host ¥atchdog Timeout o Sec
e
=
3
o |
Fuel Gauge
48%
Commurication UK. Task Progress: 100% | Task Completed. 103517 AM

2.1.1 Voltage

COV Threshold

When any cell voltage reaches this threshold, then the Cell Over Voltage (COV) protection is triggered if
the period when the threshold is exceeded is longer than programmed value in COV Time.

COV Time
See COV Threshold.

COV Recovery
To recover from COV protection, all cell voltages must be below the COV Threshold.

COV Delta

The COV Threshold is adjusted downward by this amount when SBS.Temperature( ) is within one COV
Temp Hys. value of Over Temperature Threshold. If this time is set to 0, then the COV threshold is not
modified based on temperature.

COV Temp Hys

See COV Delta.

POV Threshold

When the pack voltage rises up to this threshold, then the Pack Over Voltage (POV) protection is
triggered if the period when the threshold is exceeded is longer than the POV Time.
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POV Time

If POV Threshold is exceeded for this period of time, then the POV protection is triggered. If this time is
set to 0, then the POV function is disabled.

POV Recovery
To recover from POV protection, the pack voltage must be below this threshold.

CUV Threshold

When any cell voltage decreases to this threshold, then the Cell Under Voltage (CUV) protection is
triggered if the period when the threshold is exceeded is longer than the CUV Time.

CUV Time

If the CUV Threshold is exceeded for this period of time, then the CUV protection is triggered. If this time
is set to 0, then the CUV function is disabled.

CUV Recovery

To recover from CUV protection, all cell voltages must exceed this threshold.

PUV Threshold

When the pack voltage decreases to this threshold, then the Pack Under Voltage (PUV) protection is
triggered if the period when the threshold is exceeded is longer than the PUV Time.

PUV Time

If the PUV Threshold is exceeded for this period of time, then the PUV protection is triggered. If this time
is set to 0, then the PUV function is disabled

PUV Recovery

To recover from PUV protection, SBS.Voltage( ) must be above this threshold.

Current

OC (1%t Tier) Chg

When SBS.Current( ) reaches or exceeds this threshold during charging and remains there for a period
of OC(1% Tier) Time Chg, then the 15t Tier Over Current Chg protection is triggered.

OC (1% Tier) Chg Time

If this time is set to 0, then the OC (1% Tier) Chg function is disabled.

OC Chg Recovery

To recover from either OC(1%! Tier) Chg or OC(2" Tier) Chg, SBS.Current( ) during charge must fall
below this level.

OC (1% Tier) Dsg

When SBS.Current( ) reaches or exceeds this threshold during discharging and remains there for a
period of OC(1% Tier) Time Dsg, then the 15 Tier Over Current Dsg protection is triggered.

OC (1%t Tier) Dsg Time

If this time is set to 0, then the OC (15 Tier) Dsg function is disabled.

SLUA342—-November 2005 Configuring the bq20z80 Data Flash 3
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OC Dsg Recovery

To recover from either OC(15! Tier) Dsg or OC(2™ Tier) Dsg, SBS.Current( ) during discharge must fall
below this level. This recovery method only works when DF.Operation Configuration, NR is set.

OC (2"d Tier) Chg

When SBS.Current( ) reaches or exceeds this threshold during charging and remains there for a period
of OC(2" Tier) Time Chg, then the 2" Tier Over Current Chg protection is triggered.

OC (2" Tier) Chg Time

If this time is set to 0, then the OC (2" Tier) Chg function is disabled.

OC (2"d Tier) Dsg

When SBS.Current( ) reaches or exceeds this threshold during discharging and remains there for a
period of OC(2nd Tier) Time Dsg, then the 2" Tier Over Current Dsg protection is triggered.

OC (2" Tier) Dsg Time

If this time is set to 0, then the OC (2" Tier) Dsg function is disabled.

Current Recovery Timer

If the DF.Operation Config, NR bit is cleared, then OC (15t Tier) Dsg, OC (2" Tier) Dsg, AFE OC Dsg,
and AFE SC Dsg recover after this timer has expired. The timer begins when the first instance of the
respective current threshold is exceeded.

AFE OC Dsg

The bg29312 Over Current protection threshold is set here. See the bq29312 data sheet (BLUS544) for
further details.

AFE OC Dsg Time

The bg29312 Over Current protection delay time is set here. See the bg29312 data sheet (ELUS544) for
further details.

AFE OC Dsg Recovery

To recover from AFE Over Current Discharge protection, SBS.Current( ) must fall below this threshold.
This recovery method only works when DF.Operation Configuration, NR is set.

AFE SC Chg Config

The bg29312 Short Circuit in Charge protection threshold and delay is set here. See the bg29312 data
sheet (BLUS54§) for further details.

AFE SC Dsg Config

The bg29312 Short Circuit in Discharge protection threshold and delay is set here. See the bg29312
data sheet (BLUS544) for further details.

AFE SC Recovery

To recover from either AFE Short Circuit protection in charge or discharge, SBS.Current( ) must fall
below this threshold. This recovery method only works when DF.Operation Configuration, NR is set.

Temperature

Configuring the bq20z80 Data Flash SLUA342—-November 2005
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Over Temp Chg

When SBS.Temperature( ) reaches or exceeds this threshold during charging for a period and remains
there for a period of OT Chg Time, then the Over Temperature in Charge protection is triggered.

OT Chg Time

If this time is set to 0, then the Over Temp Chg function is disabled

OT Chg Recovery

To recover from Over Temperature in Charge protection, SBS.Temperature( ) must fall below this
threshold.

Over Temp Dsg

When SBS.Temperature( ) reaches or exceeds this threshold during discharging for a period and
remains there for a period of OT Dsg Time, then the Over Temperature in Discharge protection is
triggered.

OT Dsg Time

If this time is set to 0, then the Over Temp Dsg function is disabled.

OT Dsg Recovery

To recover from Over Temperature in Discharge protection, SBS.Temperature( ) must fall below this
threshold.

Host Comm

Host Watchdog Timeout

If the host system does not communicate with the bq20z80 via the SMBus during this time, then the Host
Watchdog protection is triggered.

SLUA342—-November 2005 Configuring the bq20z80 Data Flash
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2nd Level Safety

“| Texas Instruments - b Gas Gauge Evaluation Software - [Data Flash Constants]

taFlash View Window Help

TEXAS INSTRUMENTS

Bead Al Wite A

REAL WORLD SIGNAL PROCESSING

[ PF Status I Calibration 1
[ Corfiguration T LED Support T T Gas Gauging T Fia Table T
[ st Level Salsty T nd Level Safely T Chaige Cortiol T 58S Configuration T Spstem Data 7

Name | vawe | unir Harme valie | Unit Name | vawe | unit

Voltage - = 50C Dsg 10000 mA FET Fail Time o Sec

S0Y Threshald 18000 i SOC Dsg Time o Sec AFE Verification i &

S0V Time: o Sec Temperoture - - AFE Check Time o Sec

Cell Imbalanee Current 5 mA S0T chg 650 0.1c AFE Fail Lirit 10 ent

Cell Imbalance Fail Yoltage 1000 mi 50T Chg Time. o Sec AFE Fail Recovery Time 20 Sec

Cell Imbalance Titne: o 586 50T Dsg 750 0.1C AFE Init Refry Limit L) i

EBattery Rest Time 0 Sec 50T Deg Time o Sec AFE Init Limit 20 ent

PFIM Detect Titne: o 586 Open Thertistor -333 0.1c Fuse Verification o

Current - - Open Time: o Sec Fuse Fail Limit 2 mA
S0C Chg 10000 A FET Verification i # Fuse Fail Time o 586

50C Chg Time. o Sec FET Fail Limit 20 mA

Communication OK.

Task Progress: 100% | Task Completed. 034003 PM

Voltage

SOV Threshold

When the pack voltage reaches this threshold, then the Safety Over Voltage (SOV) permanent failure
protection is triggered if the period when the threshold is exceeded is longer than the SOV Delay.

SOV Time

If this time is set to 0, then the SOV function is disabled.

Cell Imbalance Current

Before detection of a Cell Imbalance fault, SBS.Current( ) must be at or below this value for the period of

Battery Rest Time.

Cell Imbalance Fail Voltage

When the extremes of the SBS.VCELLXx( ) are equal to or greater than this value for a time equal to or
greater than the Cell Imbalance Time, then the Cell Imbalance Failure protection is triggered.

Cell Imbalance Time
See Cell Imbalance Fail Voltage.

Battery Rest Time
See Cell Imbalance Current

Configuring the bq20z80 Data Flash
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223

2.2.4

PFIN Detect Time

If the /PFIN input is detected to be low for this period, then the Permanent Failure Input protection is
triggered. If this time is set to 0, then this feature is disabled.

Current

SOC Chg

When SBS.Current( ) reaches or exceeds this threshold during charging and remains there for a period
of Safety Over Current (SOC) Chg Time, then the SOC Chg permanent failure is triggered.

SOC Chg Time
If this time is set to 0, then the SOC Chg function is disabled.

SOC Dsg

When SBS.Current( ) reaches or exceeds this threshold during discharging and remains there for a
period of SOC Dsg Time, then the SOC Dsg permanent failure is triggered.

SOC Dsg Time
If this time is set to 0, then the SOC Dsg permanent failure is disabled.

Temperature

SOT Chg

When SBS.Temperature( ) reaches or exceeds this threshold during charging for a period and remains
there for a period of Safety Over Temperature (SOT) Chg Time, then the SOT in Charge permanent
failure is triggered.

SOT Chg Time
If this time is set to 0, then the SOT in Charge function is disabled.

SOT Dsg

When SBS.Temperature( ) reaches or exceeds this threshold during discharging and remains there for a
period of SOT Dsg Time, then the SOT in Discharge permanent failure is triggered.

SOT Dsg Time
If this time is set to 0, then the SOT in Discharge function is disabled.

Open Thermistor

When SBS.Temperature( ) reports this value for a period of DF.OpenThermistorTime, then the Open
Thermistor permanent failure is triggered.

Open Time
See Open Thermistor.

FET Verification

SLUA342—-November 2005 Configuring the bq20z80 Data Flash
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FET Fail Limit

If both the CHG and ZVCHG FETSs are intended to be off, yet a charge current at or above this limit is
measured for a period of FET Fail Time, then the Charge FET Permanent Failure is triggered. If the DSG
FET is intended to be turned off, yet a discharge current greater than this is measured for a period of
FET Fail Time, then the Discharge FET Permanent Failure is triggered.

FET Fail Time
If this time is set to 0, then the FET Fail function is disabled for both charge and discharge.

225 AFE Verification
AFE Check Time
This is the period at which the AFE memory is verified versus data flash settings and expected control
settings.
AFE Fail Limit
This is the limit of allowable fails with any AFE Fail Recovery Time. If this limit is exceeded, then the AFE
Verification permanent failure is triggered.
AFE Fail Recovery Time
If this time is set to 0, then it is not disabled but the AFE Fail function is triggered at 1.
AFE Init Retry Limit
AFE Init Limit
2.2.6 Fuse Verification
Fuse Fail Limit
If the fuse (SAFE output) is intended to be triggered, yet a current at or above this limit is measured for a
period of Fuse Fail Time, then the Fuse Fail Permanent Failure is triggered.
Fuse Fail Time
If this time is set to 0, then the Fuse Fail function is disabled.
8 Configuring the bq20z80 Data Flash SLUA342—-November 2005
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2.3 Charge Control

5| Texas Instruments - bq Gas Gauge Fvaluation Software - [Data Flash Constants]
&} Fie Options DataFlash Vien Window Help

T . ™
Qg-; 3 TEXAS INSTRUMENTS REAL WORLD SIGNAL PROCESSING
|8
! Headal | Wiite Al ‘
o P —
[ PF Status 1 Calibration 1
[ Confiquration T LED Suppott i Power T Gas Gauging T Ra Table T
[ TsilevelSalety | 2ndlevelSalety | ICharge Controf | SES Corfigwation | System Data ir"
m MName | talue |unit Hame: | wale | unit

Charge Inhibit Config - Taper Current 250 ma
Chyg Tnhibit Terp Low 0 0 Termination Voltage 300 my
chg Inhibit Temp High 450 012 Current Taper Window 40 Sec

Data Temp Hys 0o TCA Sel % 0 %

Flash Pre-Charge Config - - TCA Clear % 95 %
Pre-chg current 250 ma FC Set % i %
Pre-chg Temperature 120 0ic FE Clear % 98 | %
Pre-chg Yoltage 3000 my Cell Balancing Config - -
Recavery Woltage 3100 my in Cell Deviation 1750 o/

Fast Charge Config - - Charging Faults -

Fast charge Current 4000 mA Ower Charging altage 500 m¥
Charging Woltage 16800 mv Owercharge Woltage Time 2 | sec
Over charging Waltage 500 m Ower Charging Current 5000 mA

m Delta Temp 50 016 Overcharge Gurrent Time 2 Sec
Suspend Low Temp BT BT Owercharge Recovery Curre 100 mA
Suspend High Teinp 550 016 Depleted Yoltage 8000 | mit
Puke Charge Config 5 2 Depleted Voltage Time z | see
Tum On Yaltage 4150 my bepleted Recovery 8500 | mif
Turn OFf voltage 4230 my Owar Charge Capacity 300 mah

100% — Hhax ON Pulse Time 240 504 Ower Chg Recovery 2 méh
Hhin OFF Pulse Tire 0 54 FE-MTO 10800 Sec
#hax OFF Yoltage 4270 mi PE-MTO 3600 | Sec
= Termination Config - - FET Enable o000 flg
= current 0 mA
0% =
Fuel Gauge
48%
Commurication OK. Task Progress; 100% | Task Campleted 10:35,31 A

23.1 Charge Inhibit Config
Chg Inhibit Temp Low
Charging is inhibited if SBS.Temperature( ) is at or below this value.
Chg Inhibit Temp High (XCHGTH)
Charging is inhibited if SBS.Temperature( ) is at or above this value.
Temp Hys

To remove the charge inhibit state, SBS.Temperature( ) must rise (from Temp Low) or fall (from Temp
High) by this value.

2.3.2 Pre-Charge Config

Pre-chg Current
SBS.ChargingCurrent( ) is programmed with this value when in precharge mode.

Pre-chg Temperature
Precharge mode is entered if SBS.Temperature( ) is at or below this level.

Pre-chg Voltage
Precharge mode is entered if any SBS.VCELLX( ) is below this value

SLUA342—-November 2005 Configuring the bq20z80 Data Flash 9
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2.3.3

234

Recovery Voltage

To recover from precharge mode when entry was due to low voltage, all SBS.VCELLXx( ) must be above
this value.

Fast Charge Config

Fast Charge Current
When in fast charge mode, this value is programmed into SBS.ChargingCurrent( ).

Charging Voltage

When in fast charge mode or other normal charging modes, this value is programmed into
SBS.ChargingVoltage( ).

Over Charging Voltage

If SBS.Voltage( ) reaches or exceeds the sum of charging voltage + over charging voltage, then an Over
Charging Fault is triggered.

Delta Temp

During fast charging, if SBS.Temperature( ) reaches the sum of {Suspend High Temp — 2 x his value},
then SBS.ChargingCurrent( ) is set to the sum of {(Fast Charge Current - Pre-Charge Current) / 2}. Also,
if SBS.Temperature( ) reaches the sum of { Suspend High Temp — 1 x this value}, then
SBS.ChargingCurrent( ) is set to Pre-Charge Current. However, if this value is 0, then this function is not
enabled.

Suspend Low Temp

If SBS.Temperature( ) falls to or below this level once charging has begun, the charging is suspended.

Suspend High Temp
If SBS.Temperature( ) rises to or above this level once charging has begun, the charging is suspended.

Pulse Charge Config

Turn On Voltage

The charge (CHG) FET remains ON until the maximum cell voltage has reached or exceeded this
threshold for a period of Max On Pulse Time.

Turn Off Voltage

The charge (CHG) FET remains OFF until the maximum cell voltage has reached or fallen below this
threshold for a period on Max OFF Pulse Time.

Max On Pulse Time
See Turn On Voltage.

Min Off Pulse Time
See Turn Off Voltage

10
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2.3.5

2.3.6

2.3.7

Max Off Voltage

The charge (CHG) FET is turned OFF when the highest cell voltage reaches this threshold. No time
period is involved.

Termination Config

Maintenance Current
This value is programmed into SBS.ChargingCurrent( ) when a valid charge termination is detected.

Taper Current (CHGTI)

During charging, SBS.Current( ) tapers down. Once it reaches or falls below this threshold, then a valid
charge termination may occur.

Termination Voltage

For a valid charge termination to occur, the value of SBS.Voltage( ) must also have reached or exceeded
this threshold.

Current Taper Window

A valid charge termination requires the Taper Current and Termination Voltage to be OK for a valid
termination for 2 counts of this period.

TCA Set %

If set to a value of 100 or below, then when SBS.RSOC( ) reaches this value the SBS.BatteryStatus( )
TCA bit is set.

TCA Clear %

If set to a value of nonzero, then when SBS.RSOC( ) reaches this value, the SBS.BatteryStatus() TCA
bit is cleared.

FC Set %

If set to a value of 100 or below, then when SBS.RSOC( ) reaches this value, the SBS.BatteryStatus( )
FC bit is set.

FC Clear %

If set to a value of nonzero, then when SBS.RSOC( ) reaches this value, the SBS.BatteryStatus() FC bit
is cleared.

Cell Balancing Config

Min Cell Deviation

The cell-balancing algorithm is activated when the capacity difference between the maximum and
minimum capacity cells reaches or exceeds this value.

Charging Faults

Over Charging Voltage

When SBS.Voltage( ) reaches or exceeds the sum of SBS.ChargingVoltage( ) + this value for a period of
at least Over Charge Voltage Time, then the Over Charging Voltage protection is triggered.

Overcharge Voltage Time

SLUA342—-November 2005 Configuring the bq20z80 Data Flash 11
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See Over Charging Voltage.

Over Charging Current

When SBS.Current( ) reaches or exceeds the sum of SBS.ChargingCurrent( ) + this value for a period of
at least Over CurrentChargeTime, then the Over Charging Current protection is triggered.

Overcharge Current Time

See Over Charging Current.

Overcharge Recovery Current
When SBS.Current( ) reaches this value in discharge, then the Overcharge fault is cleared.

Depleted Voltage

When SBS.Voltage( ) falls to this level or below for a period of time equal to Depleted Voltage Time, then
the bg20z80 enters the Battery Depleted fault.

Depleted Voltage Time

See Depleted Voltage.

Depleted Recovery
When SBS.Voltage( ) reaches or exceeds this level, the bq20z80 clears the Battery Depleted Fault.

Over Charge Capacity

When SBS.RemainingCapacity( ) exceeds the sum of this value + SBS.FullChargeCapacity( ), then an
over charge fault is triggered.

Over Chg Recovery

When the battery has been discharged by this amount, then the Overcharge fault is cleared.

FC-MTO

This is the timeout value for the fast charge. If the internal charge timer reaches or exceeds this value,
then the Fast Charge Timeout fault is triggered.

PC-MTO

This is the timeout value for the precharge. If the internal charge timer reaches or exceeds this value,
then the Pre-Charge Timeout fault is triggered.

FET Enable
The configuration location enables or disables FET actions when charging faults are triggered.

12 Configuring the bq20z80 Data Flash SLUA342—-November 2005
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2.4 SBS Configuration

24.1

“| Texas Instruments - b Gas Gauge Evaluation Software - [Data Flash Constants]

Bead Al Wite A

[ PF Status il Calibration 1
[ Corfiguation it LED Suppott T Power T Gias Gauging \i Fia Tabls T
[ st Level Salety T Znd Level Salsty T Chaige Cortiol T EES Conligurati T Spstem Data 7

Name | vawe | unit Hame valie | Unit Name | vawe | unit

Data - - ¢ Threshold 4400 ent TOA Clear % & %

Rem Cap Alarm 300 Ak EC% 20 % FD Set % 2z %

Rem Time Alarm 10 hin Design Capacity 4400 mAh Fb Clear % 5 %

Init Battery Mode oost hex Design Energy 6336 01wk TDA Set Valt Threshold 5000 i

Design Yioltage 14400 mit Aanuf Name Texas Inst. TOA Set Yolt Time 5 Sec

Spec Info o003t hex Device Name bq20280 TDA Clear Wolt 5500 i

Manuf Date 01-Jan-1980  date bevice Chemistry LION Fb Set Volt Threshold 5000 mi

Ser. Mum, ooot hex Configuration 2 = FD Yolt Time 5 586

Cyele Count a ent TDA Set % & % FD Clear Yolt 5500 mi

100%
-

-

-

-

o7 =

Fuel Gauge

Communication OK. Task Progress: 100% | Task Completed. 034042 PM

Data

Rem Cap Alarm
This value is programmed into SBS.RemainingCapacityAlarm( ) on device initialization.

Rem Time Alarm
This value is programmed into SBS.RemainingTimeAlarm( ) on device initialization.

Init Battery Mode
This is the configuration of SBS.BatteryMode( ) on device initialization.

Design Voltage
This value is programmed into SBS.DesignVoltage( ) on device initialization.

Spec Info
This value is programmed into SBS.Specificationinfo( ) on device initialization.

Manuf Date
This value is programmed into SBS.ManufactureDate( ) on device initialization.

Ser. Num
This value is programmed into SBS.SerialNumber() on device initialization.

Cycle Count
This is the number of cycles reported by SBS.CycleCount().

SLUA342—-November 2005
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24.2

CC Threshold

This is the mAh value used, if DF.OperationConfig, CCT is cleared, to calculate the increment
SBS.CycleCount( ) where the increment is this value in mAh.

CC%

This % value is used, if DF.OperationConfig, CCT is set, to calculate the increment of SBS.CycleCount( )
where the increment is this value as a % of SBS.FullChargeCapacity( ).

Design Capacity
This value is programmed into SBS.DesignCapacity( ) on device initialization.

Design Energy
This value is used for use in 10mWh mode data reporting.

Manuf Name
This value is programmed into SBS.ManufacturerName( ) on device initialization.

Device Name
This value is programmed into SBS.DeviceName( ) on device initialization.

Device Chemistry
This value is programmed into SBS.DeviceChemistry( ) on device initialization.

Configuration

TDA Set %

If set to a value of 100 or below, then when SBS.RSOC( ) reaches this value, the SBS.BatteryStatus( )
TDA bit is set.

TDA Clear %

If set to a value of nonzero, then when SBS.RSOC( ) reaches this value, the SBS.BatteryStatus( ) TDA
bit is cleared.

FD Set %

If set to a value of 100 or below, then when SBS.RSOC( ) reaches this value, the SBS.BatteryStatus( )
FD bit is set.

FD Clear %

If set to a value of nonzero, then when SBS.RSOC( ) reaches this value, the SBS.BatteryStatus() FD bit
is cleared.

TDA Set Volt Threshold

If DF.TDASet% = -1, then when SBS.Voltage( ) reaches below this value for a period of
DF.TDASetVoltTime, the SBS.BatteryStatus( ) TDA bit is set.

TDA Set Volt Time
See TDA Set Volt.

14
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TDA Clear Volt

If DF.TDASet% = -1, then when SBS.Voltage( ) exceeds this value, the SBS.BatteryStatus( ) TDA bit is
cleared.

FD Set Volt Threshold

If DF.FDSet% = -1, then when SBS.Voltage( ) reaches below this value for a period of
DF.FDSetVoltTime, the SBS.BatteryStatus() FD bit is set.

FD Set Volt Time
See FD Set Volt.
FD Clear Volt

If DF.FDSet% = -1, then when SBS.Voltage( ) reaches above this value, the SBS.BatteryStatus( ) FD bit
is cleared.

SLUA342—-November 2005 Configuring the bq20z80 Data Flash 15
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2.5

251

25.2

System Data

Data
Flash

Calibrate

100% [

—
o% |

Fuel Gauge
48%

Commurication 0K,

Bead Al Wiie Al

REAL WDODRLD

5| Texas Instruments - bq Gas Gauge Fvaluation Software - [Data Flash Constants]
&} Fie Options DataFlash Vien Window Help

34l 3 TEXAS INSTRUMENTS
L?‘:‘
ok

S1

GNAL PROCESSING

[ PF Status 1 Calibration 1
[ Configuration T LED Suppait i Power T Gas Gauging T Ra Table T
[ TstlevelSalety | ZndlevelSatety | Charge Control | SBS Configuation | Gystem Datad | |

Mame | talue |unit Name: | wale | unit

Manufacturer Data - - Lifetime Min Cell Voltage 2893 mif

Pack Lat Code 0000 Lifetine Max Pack Voltage | 14000 | mi

PCE Lot Code: oooo Lifetime Min Pack Yoltage 1te13 mi

Firmuare Version 0000 Lifetime Max Chg Current 1500 mé,

Hardware Revision oooo Lifetime Max Dsg Current 3000 mA

Cell Revision 0ooo Lifetime Max Chg Pwr 1500 ow

Manufacturce Info 5 Lifetime fax bsg Pur 1500 ew

thanuf. Info 2345671 Life Max Avgbsg Cur -2000  mA

Lifetime Data - . Life Masx Avabsg Pow 3022 mA

Lifetitne e Terip 300 0l Lifetine Avg Tetp 3 0dc

Lifetime dtin Temp 161 01C Lifetime Temp Samples -

Lifetime itax cell Voltoge 3500 my LT Termp Samples 56 rum

Task Progress: 100% | Task Completed. 10:35:56 AM

Manufacturer Data

Pack Lot Code

Independent data reported via SBS.ManufacturerData( ).

PCB Lot Code

Independent data reported via SBS.ManfuacturerData( ).

Firmware Version

Independent data reported via SBS.ManfuacturerData( ).

Hardware Revision

Independent data reported via SBS.ManfuacturerData( ).

Cell Revision

Independent data reported via SBS.ManfuacturerData( ).

Manufacturing Info

Manufacturing Info

The Manufacturing Info space is available for the pack maker to store any information which is then
available by the SBS.Manufacturinginfo() command. The data in these locations has no bearing on the

operation of the device.
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253

254

Lifetime Data

Lifetime Max Temp
Maximum value of SBS.Temperature( ) measured during the lifetime of the battery.

Lifetime Min Temp
Minimum value of SBS.Temperature( ) measured during the lifetime of the battery.

Lifetime Max Cell Voltage
Maximum value of SBS.VCELLXx( ) measured during the lifetime of the battery.

Lifetime Min Cell Voltage
Minimum value of SBS.VCELLXx( ) measured during the lifetime of the battery.

Lifetime Max Pack Voltage
Maximum value of SBS.Voltage( ) measured during the lifetime of the battery.

Lifetime Min Pack Voltage
Minimum value of SBS.Voltage( ) measured during the lifetime of the battery.

Lifetime Max Chg Current
Maximum value of SBS.Current( ) in charge measured during the lifetime of the battery.

Lifetime Max Dsg Current
Maximum value of SBS.Current( ) in discharge measured during the lifetime of the battery.

Lifetime Max Chg Pwr
Maximum value of SBS. Power( ) in charge measured during the lifetime of the battery.

Lifetime Max Dsg Pwr
Maximum value of SBS.Power( ) in discharge measured during the lifetime of the battery.

Life Max AvgDsg Cur
Maximum value of SBS.AveragePower( ) in discharge measured during the lifetime of the battery.

Life Min AvgDsg Pow
Maximum value of SBS.AveragePower( ) in discharge measured during the lifetime of the battery.

Lifetime Avg Temp

Calculated maximum average value of SBS.Temperature( ) measured during the lifetime of the battery.

Lifetime Temp Samples

LT Temp Samples
This is the number of samples used to calculate the average temperature for Life Time Avg Temp.

SLUA342—-November 2005 Configuring the bq20z80 Data Flash
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2.6 PF Status
*| Texas Instruments - bq Gas Gauge Evaluation Software - [Data Flash Constants]
§F File Options DataFlash View Window Help
Q"f' l,')TEXAs]Ns‘rRuMENTs REAL WORLD SIGNAL PROCESSING
Lgﬁg Readall wiite Al
== [ Configuration il LED Suppott i Power i Gas Gauging if Ria Table il
15t Lavel Salely T ondLevel Safety | Chaige Contral | SBS Configution | System Data )i
PE Siatus i Calibration T : '
m Hame | waie | unit Mame: | value | unit
Device Statuz Data = - PF Chy Status oo flg
PF Flags 1 o000 flg PF Safety Status oo flg
Fuse: Flag 0o flg PF Flags 2 oooo | flg
Data PF Waltage 0 mi AFE Regs = i
Flash PFCL \fnlmgz o mi AFE Status oo flg
PFC2 Voltage 0 mii AFE Oufput oo flg
PFC3 U’ulmgz 0 mi AFE State oo flg
PFC4 U’ulmgz 0 mi AFE Function oo flg
PF Current o ma AFE Cell Select oo flg
PF Temperature 0 01K AFEOLW oo flg
PF Baft Staf oo flg AFEOLT oo flg
PFRC 0 mah AFE 3CC o0 flg
PFRC 0 cwh AFE 5CD oo flg
0% E
Fual Gauge
48%
Communication OF, Task Progiess: 100% | Task Completed. 10:36:59 4M
26.1 Device Status Data
PF Flags 1
This location indicates all the causes of permanent failure that have occurred. If a permanent fault is
repeated, the appropriate bit remains set.
Fuse Flag
This is set to 0x3672 if the device is in permanent failure. Otherwise, it is 0x0000.
PF Voltage
Captures SBS.Voltage( ) when the device enters permanent failure.
PF C1 Voltage
Captures SBS.VCelll( ) when the device enters permanent failure.
PF C2 Voltage
Captures SBS.VCell2( ) when the device enters permanent failure.
PF C3 Voltage
Captures SBS.VCell3( ) when the device enters permanent failure.
PF C4 Voltage
Captures SBS.VCell4( ) when the device enters permanent failure.
18 Configuring the bq20z80 Data Flash SLUA342—-November 2005
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2.6.2

PF Current
Captures SBS.Current( ) when the device enters permanent failure.

PF Temperature
Captures SBS.Temperature( ) when the device enters permanent failure.

PF Batt Stat
Captures SBS.BatteryStatus( ) when the device enters permanent failure.

PF RC (mAh)
Captures SBS.RemainingCapacity( ) in units of mAh when the device enters permanent failure.

PF RC (10mWh)
Captures SBS.RemainingCapacity( ) in units of 20mWh when the device enters permanent failure.

PF Chg Status
Captures SBS.ChargingStatus( ) when the device enters permanent failure.

PF Safety Status
Captures SBS.SafetyStatus( ) when the device enters permanent failure.

PF Flags 2

On the first occurrence of detection of permanent failure, the PF.Status is stored here and is not able to

be overwritten.

AFE Regs
AFE Status
Captures the state of the AFE Status register when the device enters permanent failure.

AFE Output
Captures the state of the AFE Output register when the device enters permanent failure.

AFE State
Captures the state of the AFE State register when the device enters permanent failure.

AFE Function
Captures the state of the AFE Function register when the device enters permanent failure.

AFE Cell Select
Captures the state of the AFE Cell Select register when the device enters permanent failure.

AFE OLV
Captures the state of the AFE OLV register when the device enters permanent failure.

AFE OLT
Captures the state of the AFE OLT register when the device enters permanent failure.

AFE SCC
Captures the state of the AFE SCC register when the device enters permanent failure.

AFE SCD

SLUA342—-November 2005 Configuring the bq20z80 Data Flash
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2.7

2.7.1

Captures the state of the AFE SCD register when the device enters permanent failure.

Calibration

*| Texas Instruments - bq Gas Gauge Evaluation Software - [Data Flash Constants]
§F File Options DataFlash View Window Help

adqg TEXAS INSTRUMENTS REAL WORLD SIGNAL PROCESSING
LQ:‘
i BeadAl wite Al
A
[ Configuration il LED Suppoit i Power i Gas Gauging if Ra Table il
[ dAstlevelSatey | ZndlevelSafely | Chaiga Control | 585 Configuration |, System Data )i
i PF Siatus i Calibration: T : '
m Marne | waie | unit Marne: | value | unit
bata - y Ext Coetf 1 37250 Ses
Ref Woltage 12250 it Ext Coef 2 20845 Sec
AFE Corr 1268  num Ext Coef 3 57999 | Sec
Data AFE Pack Gain 30625  num Ext Coef 4 4012 Sec
Flﬂsh CC Offset -12234  pum Ext Min AD a Sec
Enard Offset 0 num Ext Max Temp 4012 Sec
Int Temp Offset 0 num Int Coef 1 a Sec
Ext1 Temp Offset 0 num Int Coef 2 a Sec
Ext2 Temp Offset o num Int Coef 3 54400 Sec
Config = Int coef 4 5754 Sec
€ eurrent 2000 mA Int dhin AD: 0 s
Waltage Signal 16800 mv Int fax Temp 5754 Sec
Temp Signal 2580 K current p -
m c OFfset Time 250 | Sec Filter 239 mA
ADE Offset Tire 2 S beadband 3 mA
¢ Gain Time 250 sec £ beadband 34 v
¥altage Time 220 sec 6 #ax beadband 5 |nw
Terperature Time 32 Sec ¢ beadband Sanple 256 rum
Cal tode Timeaut 38400 Sec 6 #ax OFfset Sample 64 num
100% Temp Madel - =
]
-
=
0% -
Fual Gauge
48%
Communication OF, Task Progress. 100% | Task Completed. 10.37,08 &M

Data
Ref Voltage
This is the calibrated AFE reference voltage.
AFE Corr
This is the calibrated AFE correction factor.
AFE Pack Gain
This is the calibrated gain of the AFE when measuring the PACK input of the AFE.
CC Offset

This is the calibrated coulomb counter offset.

Board Offset
This is the PCB board offset.

Int Temp Offset
This is the temperature offset for the internal temperature sensor.

Extl Temp Offset

This is the calibrated temperature offset for the first external temperature sensor.

20
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2.7.2

2.7.3

2.7.4

Ext2 Temp Offset
This is the calibrated temperature offset for the second external temperature sensor.

Config
CC Current, Voltage Signal, Temp Signal, CC Offset Time, ADC Offset Time, CC Gain Time, Voltage
Time, Temperature Time, and Cal Mode Timeout

These are all used during the calibration process and are explained in detail in the application report
Data Flash Programming and Calibrating the bq20zXX Family of Gas Gauges (SLUA35Y).

Temp Model

Ext Coef 1, Ext Coef 2, Ext Coef 3, Ext Coef 4, Ext Min AD, and Ext Max Temp

These are the curve coefficients and limits to characterize the external thermistor and should not be
edited without consulting Texas Instruments.

Int Coef 1, Int Coef 2, Int Coef 3, Int Coef 4, Int Min AD, and Int Max Temp

These are the curve coefficients and limits to characterize the internal temperature sensor and should
not be edited without consulting Texas Instruments.

Current

Filter, Deadband, CC Deadband, CC Max Deadband, CC Deadband Sample, and CC Max Offset
Sample

These are all updated during the calibration process and are explained in detail in the application report
Data Flash Programming and Calibrating the bq20zXX Family of Gas Gauges (SLUA35S).

SLUA342—-November 2005 Configuring the bq20z80 Data Flash
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2.8 Configuration

5| Texas Instruments - bq Gas Gauge Evaluation Software - [Data Flash Constants]

&} Fie Options DataFlash Vien Window Help
7 ™
{g‘ #3 TExas INSTRUMENTS REAL WORLD SIGNAL PROCESSING
i Bead Al Wiie Al
ok
[ dstlevelSefsty | ondlevelSefely | ChargeControl | 585 Configuration | System Data ]
[ PF Status T Calbralion i ;
( T i LED Suppart T Power T G Gouging T Ra Table Tk
m MName | talue |unit Hame: | wale | unit
Registers - - Permarent Fail Cfg ooon flg
Operation ofg A 2F29 g Hon-Removable fg 0000 hex
Operation &fg B 4140 flg
Data
Flash
Calibrate
Lo —
e
-
-3
—3
0%, |
Fuel Gauge
48%
Commurication UK. Task Progress: 100% | Task Completed. 10:35:09 M

281 Registers

Operation Cfg A
This stores 2 bytes of device configuration data.

Operation Cfg B
This stores a second 2 bytes of device configuration data.

Permanent Fail Cfg

This enables or disables the various permanent failure protection functions to activate the SAFE output
or not when the function is triggered.

Non-Removable Cfg

This configures the protection recovery mode for the first level current-based protection features when
the Operation Cfg, NR is set.
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29

29.1

LED Support

*| Texas Instruments - bq Gas Gauge Evaluation Software - [Data Flash Constants]

§F File Options DataFlash View Window Help
1 BeadAl wite Al
A
[ 1t Level Safety il rdlevelSafety | Charge Control | SBS Corfigwation |, System Data il
[ PF Status T Calibration I ! A
[ Configuration if LED Support. |, Power T Gas Gauging T Ria Table ir
m Marne | waie | unit Marne: | value | unit
LED - - CHE Thresh. 4 o %
LED Flash Rate 204 1580 CHE Thresh. 5 %
LED Blirk Rate 819 1580 056 Flash Alarm 10 %
Data LED Delay 102 iSec 56 Thresh. 1 il %
Flﬂsh LED Hold Time 4 Sec 56 Thresh. 2 20 %
CHE Flash Alarm 1n * 056 Thresh. 3 40 %
CHE Thresh, 1 o % 56 Thresh. 4 60 %
CHE Thresh. 2 20 % BS6 Thresh. 5 80 %
CHE Thresh. 3 40 %
100%
]
-
=
0% /m
Fual Gauge
48%
Communication OF, Task Progress. 100% | Task Completed. 10:36.20 &M

LED

LED Flash Rate

This value determines the LED ON time at a 50% duty cycle when flashing. Typically used in
low-capacity situations.

LED Blink Rate

This value determines the LED ON time at a 50% duty cycle when blinking. Typically used to indicate
charging of a particular section of SBS.RSOC( ).

LED Delay

This is the delay time between each LED being illuminated after the display is activated.
LED Hold Time

Once all valid LEDs are ON, then the display is active during this time.

CHG Flash Alarm

When SBS.RSOC( ) during charge is below this level, the LED display flashes if Operation Cfg, LEDRCA
is cleared.

CHG Thresh. 1

This is the threshold below which LED 1 is off during charging when enabled by
DF.OperationConfiguration, LEDO..1.
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CHG Thresh. 2

This is the threshold below which LED 2 is off during charging when enabled by
DF.OperationConfiguration, LEDO..1.

CHG Thresh. 3

This is the threshold below which LED 3 is off during charging when enabled by
DF.OperationConfiguration, LEDO..1.

CHG Thresh. 4

This is the threshold below which LED 4 is off during charging when enabled by
DF.OperationConfiguration, LEDO..1.

CHG Thresh. 5

This is the threshold below which LED 5 is off during charging when enabled by
DF.OperationConfiguration, LEDO..1.

DSG Flash Alarm

When SBS.RSOC( ) during discharge is below this level, the LED display flashes if
DF.OperationConfiguration, LEDRCA is cleared.

DSG Thresh. 1

This is the threshold below which LED 1 is off during discharging when enabled by
DF.OperationConfiguration, LEDO..1.

DSG Thresh. 2

This is the threshold below which LED 2 is off during discharging when enabled by
DF.OperationConfiguration, LEDO..1.

DSG Thresh. 3

This is the threshold below which LED 3 is off during discharging when enabled by
DF.OperationConfiguration, LEDO..1.

DSG Thresh. 4

This is the threshold below which LED 4 is off during discharging when enabled by
DF.OperationConfiguration, LEDO..1.

DSG Thresh. 5

This is the threshold below which LED 5 is off during discharging when enabled by
DF.OperationConfiguration, LEDO..1.
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2.10 Power

*| Texas Instruments - bq Gas Gauge Evaluation Software - [Data Flash Constants]

§} EBle Options DataFlash View Window Help
™
i TEXAS INSTRUMENTS REAL WODRLD SIGNAL PROCESSING
LQ:‘
. Beadall ‘ wWie Al ‘
A =
[ AstlevelSafety | ZndlevelSafey | Charge Control | SBS Corfigwation |, System Data il
[ PF Status T Calibration I ! A
[ Conliguration T LED Suppart T Power i Gas Gauging T Fia Table ir
m Marne | waie | unit Marne: | value | unit
Power - y Bus Low Tirme: S
Flash Update 0K Uoltage | 7500 i Cal Trhibit Terp Low 50 01C
Shutdown woltage y00o i Cal Inhibit Temp High 450 01c
Shutdown Time pij Sec Sleep Woltage Time 5 Sec
ata A g
Flﬂsh Chclrgzr Present 16800 mw 5|EEP Current Time 20 Sec
Sleep Current 16 mA
Calibrate
100%
]
-
]
-
0% -
Fual Gauge
48%
Communication OF, Task Progress. 100% | Task Completed. 10:36.29 &M

2.10.1 Power

Flash Update OK Voltage
If SBS.Voltage( ) is below this threshold, then data flash is not updated.

Shutdown Voltage

When SBS.Voltage( ) falls to or below this level, then the Shutdown mode is entered if the device has
not exited Shutdown mode with a period of Shutdown Time.

Shutdown Time

See Shutdown Voltage.

Charger Present

A charger is deemed present when SBS.PackVoltage( ) reaches or exceeds this level. This could restrict
the device entering Shutdown mode via the SBS.ManufacturesAccess() command.

Sleep Current
Sleep mode can be entered if SBS.Current( ) is at or below this level.

Bus Low Time
Sleep mode can be entered if the SMBus inputs are low for a period equal to or exceeding this value.

Cal Inhibit Temp Low

On entry into sleep mode, auto calibration is typically initiated. However, if SBS.Temperature( ) is at or
below this level, then it is not initiated.
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Cal Inhibit Temp High

On entry into sleep mode, auto calibration is typically initiated. However, if SBS.Temperature( ) is at or
above this level, then it is not initiated.

Sleep Voltage Time

During sleep mode, SBS.Voltage( ), SBSVCELL1( ), SBSVCELL2( ), SBSVCELL3( ), and SBSVCELL4()
are updated at this period. This also counts as a fault time multiplier for the voltage-based protection
functions.

Sleep Current Time

During sleep mode, SBS.Current( ) and SBS.AverageCurrent( ) are updated at this period. This also
counts as a fault time multiplier for the current-based protection functions. The current-based protection
functions of the AFE are not affected by this value.

2.11 Gas Gauging

*| Texas Instruments - bq Gas Gauge Evaluation Software - [Data Flash Constants]

&} Fle Options DataFlash View Window Help -|3x
{ﬁ;' *3 Texas INSTRUMENTS REAL WORLD SIGNAL PROCESSING
‘?\_ Bead all ‘ Wiite &l ‘
et
[ 15t Level Safety it 2ndLevelSatety | Charge Cortrol | 5BS Corfiguation | System Dita )
! |
[ PF Status T Caltration I
( Configuration T LED Support T Pawer T iGas Gauging T FaTable
m Nome | vale [unit Mame: | walue | unit Norms | value | unit
IT Config = = Current Thresholds = = Qmax Cell 1 4400 mAh
Load Select 3 num DBsg current Threshold oo mA Qmax Cell 2 4400 mah
Load Made a Ut Chg Current Threshold 50 A Qmax Cell 3 4400 mAh
Term Yaltage aoo - mi Quit Current 10 mA Qmax Pack 4400  mah
User Rate o A Dbsg Relax Time 1 Sec Update: Status oo L
User Rate o o Chg Relax Timne 1) Sec Avg I Last Run -2000 mA
ReservCap o mAH State 5 B Awg P Last Run -3022 | mA
ReservCap o ZWH Qg Cell 0 4400 mAh Delta Yoltage 0 my
Calibrate
Loon [
-
3
H
=
o5 |
Fuel Gauge
499
Communication OK, Task Progress: 100% | Task Completed 085004 AM

2.11.1 IT Config

Load Select
Defines use of average current for remaining capacity Impedance Track™ simulation.
0 — Average current from previous discharge
1 — Average current from present discharge
2 — Instantaneous current
3 — Average current as defined by SBS.AverageCurrent( )
4 — Current defined as C/5

Load Mode
Defines constant current or constant power mode of Impedance Track™ simulation
0 — Constant current
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2.11.2

2113

1 — Constant power

Term Voltage

Voltage used for determining end of discharge during Impedance Track™ simulation for finding
remaining capacity. It should be set to the minimum system input voltage after addition of expected | x R
drop in the PCB traces and FETSs.

User Rate-mAh
Current used in determining reserve capacity function.

User Rate-10mWh
Power used in determining reserve capacity function.

ReservCap-mAh

Reserve capacity determines how much the actual remaining capacity after reaching SBS.RSOC( ) = 0%
before DF.TermVoltage is reached. Depending on setting of “remaining capacity mode,” it can be
interpreted in two ways:

« If DF.OperationConfigurationB, RESCAP = 0, then the reserve capacity is compensated for a
low rate mode, i.e., C/20.

« If DF.OperationConfigurationB, RESCAP = 1, then the reserve capacity is compensated for
average rate mode

ReservCap-10mwWh
Same as DF.ReservCap (mAh) but it is only set to average rate compensation.

Current Thresholds
Dsg Current Threshold
Current used to determine that discharging has started.

Chg Current Threshold
Current used to determine that charging has started.

Quit Current

If current goes below DF.QuitCurrent, termination of discharge is detected. OCV reading occurs if current
is below this threshold.

Dsg Relax Time
Time used to detect Discharging state.

Chg Relax Time
Time used to detect Discharging state.

NOTE: DF.User Rate should be greater than DF.DSGDetectionThreshold which should be greater that
DF.QuitCurrent

State
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Qmax Cell 0 through Qmax Cell 3

Maximum chemical capacity of the cell. It also corresponds to capacity at a low rate of discharge such as
the C/20 rate. Initially, this should be set to data-sheet capacity of the cells. The remaining Qmax Cell x
constants are similar.

Qmax Pack
Minimal chemical capacity from all cells.

Update Status
This indicates if the Impedance Track™ algorithm is running.

Avg | Last Run
Average current of previous discharge.

Avg P Last Run
Average power of previous discharge.

Delta Voltage
Thermal time constant used in thermal modeling.

2.12 Ra Table

This data is the table of impedance profiles for each cell. CellN and xCelIN entries are used
interchangeably by the bq20z80. The valid entries have flags 0x0055, 0xFF55, and invalid entries have
flags 0x0000, OxFFFF. For example, if CellN has flag 0x0000, disregard its values, and use xCellN values
instead. Flags OxFF55 and OxFFFF are used for default parameters before learning occurs.

This table is automatically updated during device operation. No user changes should be made except for
reading the values from other pre-learned packs for creating defaults. See application report Preparing
Optimized Default Flash Constants for Specific Battery Types (SLUA334).

Profiles have format CellN R_a M where N is the cell serial number (from ground up), and M is the
number indicating state of charge (SOC) to which the value corresponds. The corresponding SOC can be
calculated using following rules:

if0<M<8,SOC=Mx10%;if9 <M< 14, SOC =80% + (M - 8) x 3.3%
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‘| Texas Instruments - b Gas Gauge Evaluation Software - [Data Flash Constants]

§} File Options DataFlash View Window Help IR
= o ™
Qaﬂ? *i3 Texas INSTRUMENTS REAL WODRLD SIGNAL PROCESSING
LQ:‘
,: Bsd Al ‘ s Al ‘
[ istlevelsaely | andlevelSalety | ChageConrol | 9BS Configwalion | System Dala |
[ PF Stalus T Calitwation I ! A
[ e i LED Suppott T B i R aiak Y Ha Tabe T
m Name | waie [unit [~ ] [ ane | vale |unit [~
- - xCelll R_a ﬂag FFFF
cello RJJHE\Q FFa5 *xCell0R_al 124 ohm
CelloR_an 124 ohm xCell0R_at 130 ohm
Data celliR_al 130 ohm xcellif_az 122 ohm
Flﬂsh CelloR_az 122 ohm xCelllf_as 121 ohm
CelliR a3 121 ohm xCell0R_a4d 116 ohm
celloR_a4 16 ohm xcelloR_as5 18 ohm
celliR a5 18 ohm xCelloR_a6 1“1 ohm
celloR_ad 141 ohm xcelloR_a7 195 ohm
celloR a7 195 ohm xcelloR_ag 221 ohm
celloR_as 221 ohm xcelloR_a? 252 | ohm
cellnR_ag 282 ohm %cello R_a 10 251 | ohm
cellnR_a10 291 ohm %CelloR_alt 345 | ohm
m cellnR_ail 345 ohm ®Celll R_a12 283 ohm
cellnR_at12 283 ohm xCelloR_a13 331 | ohm
cellnR_a13 331 ohm xCello R_a 14 382 | ohm
celloR_al4 382 ohtn xCelll R_a flag FFFF
celll Riﬂﬁﬂg FFa5 xCelllR_an 124 ohn
CellR_al 124 ohm xCelllR_al 130 ohm
100% — celllR_at 130 ohm xcelllk_az 122 ohm
Celllk_az 122 ohm xCelllk_as3 121 ohm
CellR_as 121 ohm xCelll R ad 116 ohm
= CellR_a4 118 ohm xcelllR_ab us ohm
= celllR_a5 18 ohm xcellLR_aé @ ohm
o celllR_as 141 ohm xCellLR_aT 195 ohm
Fuel Gauge celllR_a7 195  ohm xCelltR_ag 221 ohm
48% celllR_a s 221 ohm xcellth_a? 252 ohm
celllR_a? 252 ohm %CellL R_a 10 251 | ohm
celllR_a 10 201 ohm %CellL R_alt 345 | ohm
celllR_a il 345 ohm %CellLR_a12 283 | ohm
celllR_a 12 283 ohm || [xceliir_atz 331 | ohm |
Communication OK, Task Progress, 100% | Task Completed. 10.36.50 &M

Cell0 R_a flag
Flag indicating if subsequent entry is valid (if 0x0055 or OxFF55) or invalid (if 0x0000 or OxFFFF).

Cell0 R_a 0 through Cell0 R_a 14
Impedance profile for CellO.

Celll R_a flag
Flag indicating if subsequent entry is valid (if 0x0055 or OxFF55) or invalid (if 0x0000 or OxFFFF).

Celll R_a 0 through Celll R_a 14
Impedance profile for Celll.

Cell2 R_a flag
Flag indicating if subsequent entry is valid (if 0x0055 or OxFF55) or invalid (if 0x0000 or OxFFFF).

Cell2 R_a 0 through Cell2 R_a 14
Impedance profile for Cell2.

Cell3 R_a flag
Flag indicating if subsequent entry is valid (if 0x0055 or OxFF55) or invalid (if 0x0000 or OxFFFF).

Cell3 R_a 0 through Cell3 R_a 14
Impedance profile for Cell3.

xCell0 R_a flag
Flag indicating if subsequent entry is valid (if 0x0055 or OxFF55) or invalid (if 0x0000 or OxFFFF).

xCell0 R_a 0 through xCell0 R_a 14
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Alternative impedance profile for CellO.

xCelll R_a flag
Flag indicating if subsequent entry is valid (if 0x0055 or OxFF55) or invalid (if 0x0000 or OxFFFF).

xCelll R_a 0 through xCelll R_a 14
Alternative impedance profile for Cell1.

xCell2 R_a flag
Flag indicating if subsequent entry is valid (if 0x0055 or OxFF55) or invalid (if 0x0000 or OxFFFF).

xCell2 R_a 0 through xCell2 R_a 14
Alternative impedance profile for Cell2.

xCell3 R_a flag
Flag indicating if subsequent entry is valid (if 0x0055 or OxFF55) or invalid (if 0x0000 or OxFFFF).

xCell3 R_a 0 through xCell3 R_a 14
Alternative impedance profile for Cell3.
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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.

Tl 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 Tl
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 Tl patent right,
copyright, mask work right, or other Tl intellectual property right relating to any combination, machine, or process
in which TI products or services are used. Information published by Tl regarding third-party products or services
does not constitute a license from Tl 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 Tl under the patents or other intellectual property of TI.

Reproduction of information in Tl 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. Tl is not responsible or liable for
such altered documentation.

Resale of Tl 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. Tl is not responsible or liable for any such statements.

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

Products Applications

Amplifiers amplifier.ti.com Audio www.ti.com/audio

Data Converters dataconverter.ti.com Automotive www.ti.com/automotive

DSP dsp.ti.com Broadband www.ti.com/broadband

Interface interface.ti.com Digital Control www.ti.com/digitalcontrol

Logic logic.ti.com Military www.ti.com/military

Power Mgmt power.ti.com Optical Networking www.ti.com/opticalnetwork

Microcontrollers microcontroller.ti.com Security www.ti.com/security
Telephony www.ti.com/telephony
Video & Imaging www.ti.com/video
Wireless www.ti.com/wireless

Mailing Address: Texas Instruments
Post Office Box 655303 Dallas, Texas 75265
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