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1 APPENDIX A — STEPS TO PROGRAM .DFI FILE

1. Connect the Janus battery to the Texas Instruments EV2300 USB to 12C converter as shown in Figure 1.

Figure 1. Janus Battery Connected to EV2300

2. Open bg Evaluation Software
3. Click on the bgEASY icon on left side of bg Evaluation Software as shown in Figure 2.
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L
b Texas Instruments bg Gas Gauge Evaluation Software - bq27541V200 v2.00 - [SBS Data]

&G" File Options AutoCycle View Window Help - [ =
3 - ™
*3 Texas INSTRUMENTS REAL WORLD SIGNAL PROCESSING
Eefreshl §tart St_op I_ﬁegp Graphs...
Logging | Lociging Scanning
Name | Value | Unit|Lﬂg|Soun Name | Value | Unit|Lﬂg|Soun
Control 0012  hex W | ¥ Standby Current 1 mA VW
Control Status 0012 hex W v Standby Time fo Empty 24300 min ¥
At Rate a ma V| ¥ Maximum Load Current 45 mA VM
Data AtRate Time ToEmply 65535 min ¥ Max Load Timeto Empty = 540 min ¥
Flash Temperature 200 degc V| IV Available Energy 1534 mwh v ¥
Voltage 4131 mv ¥ W Average Power 1] mw W
Flags 0180 hex W v Time fo Empty Const Power 65535 min ¥ ¥ i
NomAvailCap 405 maAh V¥ W Internal Temperature 207 degc ¥ ¥ |
Full Available Capacity 433 mah ¥ Cycle Count 0 - ¥V ¥
Remaining Capacity 405 maAh V¥ W Stafe of Charge 94 % ¥ v ]
Full charge Capacity 433 mAh V¥ W Stafe of Health 100 - ¥ v |
Average Current 1] mA ¥ ¥ Passed Charge 1] mAh ¥
JNTNY | |Average Timeto Emply 65535 min v ¥ bObO 1136 v v :
Average Time to Full 65535 min ¥ W pack Configuration 0131 v v i
 Flags / Status Bits
Conirol Status - SCANNING
hd Flags - SCANNING
[ s |
|
Pack Configuration - SCANNING
[ _menso |
| sieer [ mmrcc | | TEMPS |
Show Flags | Show Static bata
Scan Off Device:541 Ver:2.00
Communication OF. | |SBS Task Progress: 100% | Task Completed. 02:36:38 P

Figure 2: bgEaSY Icon in bg Evaluation Software
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4. Click on Setup icon as shown in Figure 3.
[‘ﬂh Texas Instruments bq Gas Gauge Evaluation Software - bq27541V200 v2.00 - [bgEasy] = | =
4 File Window Help
%9 TEXAS INSTRUMENTS REAL WORLD SIGNAL PROCESSING
*j} TEXAS INSTRUMENTS
2. Configure 3. Calibrate 4. Chemistry 5. Cycle
Impedance Track ™
DataRAM Contiguration Wizard ImpedanceTraCk Accuratelv I
Measures Battery Performance
0541 0200 P
Data
Flash I 6 Hours
Power Monagement [ 5 Hours
@ bg20x8x 99%
Accuracy y 4 Hours
- 15N SASRRTRTRRCRRR U Ltiours
2 Hours
Welcome to bgEASY Impedance Track
Configuration Wizard for Single-Cell
Applications.
|
Next @
Communication OK. SBS i'ésiprogress: 100% | Task Completed. 02393 PM
_— —— =

Figure 3: Setup Icon in bg Evaluation Software
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5. Click on Load .DFI File as shown in Figure 4.
[ B Texas Instruments bq Gas Gauge Evaluation Software - bq27541V200 v2.00 - [bgEasy] =ARCN X

% File Window Help

{ig * Texas INSTRUMENTS REAL WORLD SIGNAL

. ‘i% J"i TEXAS INSTRUMENTS

-

Irmpedance Track
DataRAM Contiguration ¥Wizard

05410200
Data
F[“h 1A. Project Name
Please enter a name for this new

Calibrate |

Or, open an existing project

Communication OF.

| ———— ——

PROCESSING

1. Setup 2. Configure 3. Calibrate 4. Chemistry 5. Cycl

1A. Project Name

project.

Browse...

o |
o |

SBS Task Progress: 100% | Task Completed.

=]

(02:40:54 P

Figure 4: Load .DFI File in bq Evaluation Software
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6. Select DFI manually as shown in Figure 5.
i:[ Texas Instruments bg Gas Gauge Evaluation Software - bq27341V200 v2.00 - [bgEasy] = O P9

% File Window Help

&L-‘% %3 TEXAS INSTRUMENTS REAL WORLD SIGNAL PROCESSING.
. ‘i% J"i TEXAS INSTRUMENTS

2. Configure 3. Calibrate 4. Chemistry 5. Cycle

-

Impedance Track 1B. Load .DFI File
DataRAM Contiguration Wizard

0541 0200
Flash o ﬂ Its important to initialize the Impedance Track
1A Project fame gas gauge with the correct default dataflash
) image file (.DFI). If you know that this is
1B. Load .DFI File already the case, then skip this step by
clicking "Keep Existing Dataflash Image"

Dataflash Image File Options

. " Use: bg27541_2_00.dfi (recommended
Calibrate a - ( )

¥ Select DFI file manually Browse...
-

100%
0%
Fuel Gauge e Back| Mext Q Keep Existing D ataflash Image

Communication OF. Taszk Progress: 0% 01:09:48 Phd

Figure 5: Selct DFI file manually in bg Evaluation Software

7. Browse to the M960158A003.dfi file that was saved in the M960158A003.zip.
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8. Click the Program Dataflash Image button as shown in Figure 6.

[':[ Texas Instruments bg Gas Gauge Evaluation Software - bq27541V200 v2.00 - [bgEasy] = & PY

%) File Window Help

&L-‘% %3 TEXAS INSTRUMENTS REAL WORLD SIGNAL PROCESSING.
. ‘i% J"i TEXAS INSTRUMENTS

1. Setup 2. Configure 3. Calibrate 4. Chemistry 5. Cycle

Irmpedance Track
DataRAM Contiguration ¥Wizard

0541 0200

1B. Load .DFI File

Its important to initialize the Impedance Track
gas gauge with the correct default dataflash
image file (.DFI). If you know that this is
already the case, then skip this step by

T2C Pro clicking "Keep Existing Dataflash Image"
Dataflash Image File Options

Flash 1A. Project Name

1B. Load .DFI File

. " Use: bg27541_2_00.dfi (recommended
Calibrate a - ( )

¥ Select DFI file manually

B @

Selected Defau file: 1:\Groups\Instruments\Janus
ST MSEOLS5A i

003.dfi

Program D ataflazh Image ‘

0%

Fuel Gauge e Back| Mext Q Keep Existing Dataflash Image ‘

Communication OF. Task Progress: 0% 01:11:48 P

Figure 6: Program Dataflash Image in bg Evaluation Software
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9. Once the gauge is programmed, click the DataRAM icon on the left side of the bq Evaluation Software as
shown in Figure 7.

b Texas Instruments bq Gas Gauge Evaluation Software - bq27541V200 v2.00 - [bgEasy]

% File Window Help
{g %3 TEXAS INSTRUMENTS WORLD SIGNAL PROCESSING.

Jjﬁ TEXAS INSTRUMENTS
2. Configure 3. Calibrate 4. Chemistry 5. Cycle

r-\ Impedance Track 2A. Cell Characteristics
‘ DataRAM Contfiguration Wizard

0541 0200

2B. Charge Parameters

12C Pro How many cells in parallel does the battery |1
2C. Discharge Parameters have?

2D. Reserve Capacity
Calibrate What is the nominal capacity of each 1000 mAh

indivi ?
2E. Load Characteristics individual cell?

M
Data i
Flash 2A. Cell Characteristics |

2F. Application Configuraton

2G. Remaining Capacity
Method From the cell data sheet (not your system 000 mV |

2H. Miscellaneous requirement), what is the minimum rated cell
Information voltage?

Mext O oK
Communication QK.

———— S — = =

SBS Tazk Progress: 100% | Tazk Completed. 04:04:44 Prd

Figure 7: DataRAM Icon in bg Evaluation Software
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10. Enable the Impedance Track Algorithm. Click in the Control field, as shown Figure 8. It will let you type in to
it. Type 0021. Press the Enter key on keyboard.

l':[ Texas Instruments bg Gas Gauge Evaluation Software - bq27541V200 v2.00 - [SBS Data] =& =

&G" File Options AutoCycle View Window Help

iig *3 Texas INSTRUMENTS REAL WORLD SIGNAL PROCESSING.
S

[~ Keep
= Graphs...
‘ Scanning St

]

Start

Refresh ‘ .
Logging

o Name J,—UaluLLUnit | Lag| Scan MName | Value | Unit | Lag| Scan

Conirol (o021 22 Vv Standby Current 1 mA W ¥

Control Status v v Standby Time fo Empty 8040 wmin M ¥

At Rate [1] ma W Maximum Load Current 45 mAa W W
At Rate Time To Empty 65535 min W Max Load Time to Empty 179 min ¥

Temperature 197 degc ¥ Available Energy 485 mwh ¥ W

Voltage 3760 mv M Average Power 1] mw VW

Data Flags 0100  hex W | ¥ Time to Empty Const Power| 65535 min ¥ [
Flash NomAvailCap 134 maAh W W Internal Temperature 195 degc W ¥

Full Available Capacity 433 mah ¥ W Cycle Count 4] - Vv

Remaining Capacity 134 maAh W W State of Charge 31 % vV Vv

Full charge Capacity 433 mah ¥ W State of Health 100 - Vv

Average Current [1] mA W v Passed Charge o mAh M ¥
Average Time to Emphy 65535 min M W [#lelei] 11328 T

Average Time to Full 65535 min ¥ W Pack Configuration 0131 vV v

Pot[i= gesr | | Flags / Status Bits

Control Status - SCANNING

| SLEEP | LDMb | RUP_DBIS |

hd Flags - SCANNING
[ s |
Pack Configuration - SCANNING
[ _menso |
| sieer [ mmrcc | | TEMPS |
-
-
-
0% |[mm =
- | Show Flags | Show Static bata
31% Scan Off Device:541,Ver:2.00
Communication OF. SBS Task Progress: 100% | Tazk Completed. 04:08:41 P

Figure 8: Impedance Track Control Register Write in bg Evaluation Software
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11. Transition to SEALED state. Click in the Control field, as shown Figure 8. It will let you type in to it. Type

0020. Press the Enter key on keyboard.

[ B Tesxas Instruments bq Gas Gauge Evaluation Software - bq27541V200 v2.00 - [SBS Data] =RRCN X
&G" File Options AutoCycle View Window Help - [ =
&L-‘% %3 TEXAS INSTRUMENTS REAL WORLD SIGNAL PROCESSING.

-f. 3 Refresh LD&;ZI;IQ ‘ l;ca'_ﬁ?:g Graphs...
Bt =
— MName ,_l.,!ak&.LUnii |Log|Soun MName | Value | Unit |Log|Soun
Control | |onzd t: Vo Standby Current 1 mA v
Control Status v v Standby Time fo Empty 19140 min W
At Rate [1] ma W Maximum Load Current 45 mAa W W
At Rate Time To Empty 65535 min W Max Load Timeto Empty |~ 425 min V¥ [V
Temperature 19.4 degc ¥ ¥ Available Energy 1189 mwh ¥
Voltage 3957 mv M ¥ Average Power 1] mw VWV
Data Flags 0100  hex W | ¥ Time to Empty Const Power| 65535 min ¥ [
Flash NomAvailCap 319 maAh W W Internal Temperature 203 degc ¥ W
Full Available Capacity 432 mah ¥ W Cycle Count 4] - Vv
Remaining Capacity 319 maAh W W State of Charge 74 % vV Vv
Full charge Capacity 432 mah ¥ W State of Health 100 - Vv
Average Current [1] mA W v Passed Charge o mAh M ¥
Average Time fo Empty 65535 min ¥ [V DODO 4352 Vv
Average Time to Full 65535 min ¥ W Pack Configuration 0131 vV v
Flags / Status Bits
Control Status - SCANNING
LDMD
i Flags - SCANNING
[ _cis |
100%
- Pack Configuration - SCANNING
- [ _menso |
- | sieer [ mmrcc | | TEMPS |
=
-
0% |m -
Fuel Gauge | Show Flags | Show Static Data
T4% Scan Off Device:541,Ver:2.00
Communication OF. SBS Task Progress: 100% | Task Completed. 01:13:53 PM
L =—— —— =

Figure 9: Transition to SEALED state Control Register Write in bq Evaluation Software
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12. Click the Refresh button as shown in Figure 10.

B h Texas Instruments bg Gas Gauge Evaluation Scftware - bq27341V200 v2.00 - [SBS Data]

&G" File Opticns AutoCycle View Window Help - [ =
3 " ™
*i3 TexAS INSTRUMENTS REAL WORLD SIGNAL PROCESSING
[ Keep
‘ Scanning Erri
| Value | Unit|Lﬂg|Soun Name | Value | Unit|Lﬂg|Soun
0019 hex W ¥ Standby Current -1 mA W v
0019 hex W ¥ Standby Time fo Empty 8040 wmwin W
DataRAM BREEEE a ma v ¥ Maximum Load Current 45 mA ¥ | ¥
At Rate Time To Empty 65535 min W W Max Load Time to Empty 179 min ¥
Temperature 200 degc ¥ W Available Energy 485 mwh W ¥
Voltage 3759 wmv M ¥ Average Power o mw M W
Data Flags 0100  hex ¥ ¥ Time to Empty Const Power| 65535 min ¥ |
Flash NomAvailCap 134 mah ¥ W Internal Temperature 197 degc ¥
Full Available Capacity 433 mah W W Cycle Count a Vv
Remaining Capacity 134 mah ¥ W State of Charge 31 % vV W
Full charge Capacity 433 mah W W State of Health 100 -V v
Average Current [1] mA W v Passed Charge o mAh M
Average Time to Empty 65535 min W W DODO 11328 Vv
Average Time to Full 65535 min ¥ W Pack Configuration 0131 Vv
Calibrate Flags / Status Bits
Control Status - SCANNING
LOME | Qen |
hd Flags - SCANNING
[ _cis |
Pack Configuration - SCANNING
[ _msnso |
|_sieer | rweec | |_TEMPS |
-
-
-
0% |
Fuel Gauge | Show Flags | Show Static Data
31% Scan Off Device:541,Ver:2.00
Cormmunication OF. SBS Task Progress: 100% | Task Completed. 04:10:31 PH

Figure 10: Refresh in bq Evaluation Software
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13. Verify that the QEN bit, FAS bit and SS bit in the Control Status register is set (red) as shown in Figure 11.

h Texas Instruments bg Gas Gauge Evaluation Software - bq27541V200 v2.00 - [SBS Data]

| B et

&G" File Options AutoCycle View Window Help

* Texas INSTRUMENTS REAL

WoRLD

SIGNAL

PROCESSING

Start Kee
b Lu_gging ‘ l;ca_nni:g Bl
~ Name | Value | Unit | Lag| Scan Name | Value | Unit | Lag| Scan

Control 6018 hex ¥ v Standby Current -1 mAa v v
Control Status 6018 hex ¥ v Standby Time fo Empty 19140 min W
At Rate 1] ma ¥ Maximum Load Current 45 ma W W
At Rate Time To Empty 65535 min ¥ Max Load Timeto Empty |~ 424 min W [V
Temperature 19.4 degc ¥ ¥ Available Energy 1186 mwh W
Voltage 3957 mv W ¥ Average Power o mw M ¥
Data Flags 0100  hex ¥ ¥ Time to Empty Const Power | 65535 min W | ¥
Flash NomAvailCap 319 mah ¥ W Internal Temperature 203 degc ¥ W
Full Available Capacity 432 mah v v Cycle Count a -V~
Remaining Capacity 318 maAh ¥ W State of Charge 74 % WV W
Full charge Capacity 431 mah ¥ ¥ State of Health 100 -V ¥
Average Current [1] mA v v Passed Charge o mah M ¥
Average Time fo Empty 65535 min ¥ DODO 4368 Vv
Average Time to Full 65535 min ¥ @ W Pack Configuration 0131 ¥ ¥

]

Flags / Status Bits

< Flags - SCANNING

Communication OF.

[ _cis |
- Pack Configuration - SCANNING
= [ Benso |
= | sieer [ emrcc | | TEMPS |
=
=
=
o% |m
gl 2 | Show Flags | Show Static bata
T4% Scan Off Device:541,Ver:2.00

SBS Task Progress: 100% | Tazk Completed.

01:15:36 P

Figure 11: QEN, FAS and SS Bits Set in bg Evaluation Software
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14. Enable Hibernate Mode. Click in the Control field, as shown Figure 8. It will let you type in to it. Type 0011.
Press the Enter key on keyboard.

B Tesxas Instruments bq Gas Gauge Evaluation Software - bq27541V200 v2.00 - [SBS Data] SRRCE X
&G"'E' Options  AutoCycle  View Window Help - [ =
%3 TEXAS INSTRUMENTS REAL WORLD SIGNAL PROCESSING.
Refresh §tart ‘ r ﬁegp Graphs...
Logging Scanning
— MName | Value | Unit |Log|Soun MName | Value | Unit |Log|Soun
Control [o01]  hex W ¥ Standby Current 1 mA VM W
Control Status 6018 hex W ¥ Standby Time fo Empty 19140 min W
At Rate [1] ma W Maximum Load Current 45 mAa W W
At Rate Time To Empty 65535 min W Max Load Timeto Empty |~ 424  min V¥ [V
Temperature 19.4 degc ¥ ¥ Available Energy 1186 mwh ¥
Voltage 3957 mv W ¥ Average Power 1] mw VW
Data Flags 0100  hex W | ¥ Time to Empty Const Power| 65535 min ¥ [
Flash NomAvailCap 319 maAh W W Internal Temperature 203 degc ¥ W
Full Available Capacity 432 mah ¥ W Cycle Count 4] - Vv
Remaining Capacity 318 maAh W W State of Charge 74 % vV Vv
Full charge Capacity 431 mah W State of Health 100 - Vv
Average Current [1] mA W v Passed Charge o mAh M ¥
Average Time to Emphy 65535 min M W [#lelei] 4368 T
Average Time to Full 65535 min ¥ W Pack Configuration 0131 vV v I
Flags / Status Bits
Control Status - SCANNING
[ ss ]
LDMD | _wok [ qsl
hd Flags - SCANNING
[ _cis |
- Pack Configuration - SCANNING
- [ _menso |
- | sieer [ mmrcc | | TEMPS |
=
-
0% |m -
- | Show Flags | Shaw Static bata
T4% Scan Off Device:541,Ver:2.00
Communication OF. SBS Task Progress: 100% | Task Completed. 01:16:28 P
I — T S — - - —_ =

Figure 12: Hibernate Mode Control Register Write in bq Evaluation Software
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15. Verify that the HIBERNATE in the Control Status register is set (red) as shown in Figure 11.
b Texas Instruments bq Gas Gauge Evaluation Software - bq27541V200 v2.00 - [SBS Data] SHRE X
&G" File Options AutoCycle View Window Help - [ =
&L-‘% 3 Texas INSTRUMENTS REAL WORLD SIGNAL PROCESSING
===
bu” BV
. Name | Value | Unii|Lﬂg|Socm MName | Value | Unii|Lﬂg|Socm
Control 0000 hex W W Standby Current -1 mA W v
Control Stafus 6058 hex W ¥ Standby Time fo Empty 19140 min W
DataRAM BRELES 0 ma W W Maximum Load Current 45 mA M| ¥
At Rate Time To Empty 65535 min W W Max Load Time fo Empty |~ 424  min ¥ [V
Temperature 19.4 degc W ¥ Available Energy 1186 mwh ¥
Voltage 3957 mv ¥ ¥ Average Power o mw WV ¥
Data Flags 0100  hex ¥ ¥ Time to Empty Const Power| 65535 min ¥ |
Flash NomAvailCap 319 mah ¥ W TInternal Temperature 203 degc ¥ | W
Full Available Capacity 432 mah W W Cycle Count 4] - Vv
Remaining Capacity 318 mah W W State of Charge 74 % vV W
Full charge Capacity 431 maAh M State of Health 100 - Vv
Average Current o ma W Passed Charge 0 mAh V¥ ¥
Average Time fo Empty 65535 min W W DODO 4368 Vv
Average Time to Full 65535 min W W Pack Configuration 0131 Vv v
Calibrate Flags / Status Bits
Confrol Status - SCANNING
[ ——FAs——— 55|
hd Flags - SCANNING
[ _cis |
- Pack Configuration - SCANNING
H [ RmsNsO |
= | sieer | mmrcc | | TEMPS |
=
-
0% |
- | Show Flags | Show Static bata
T4% : Scan Off Device:541,Ver:2.00
Communication OK. SBS Task Progress: 100% | Task Completed. 01:16:55 P
A ——— —— - - —

Figure 13: QEN Bit Set in bq Evaluation Software

16. Remove the Janus battery from the Texas Instruments EV2300 USB to I12C converter.




