I3 TEXAS User's Guide
INSTRUMENTS SLUU273—February 2009

bq27541EVM Single-Cell Impedance Track™ Technology
Evaluation Module

This evaluation module (EVM) is a complete evaluation system for the bq27541. The EVM includes one
bg27541 circuit module, a current sense resistor, one thermistor, an EV2300 personal computer (PC)
interface board for gas gauge interface, a PC USB cable, and Windows™-based PC software. The circuit
module includes one bg27541 integrated circuit (IC), and all other onboard components necessary to
monitor and predict capacity. The circuit module connects directly across the cell in a battery. With the
EV2300 interface board and software, the user can read the bq27541 data registers, program the chipset
for different pack configurations, log cycling data for further evaluation, and evaluate the overall
functionality of the bq27541 solution under different charge and discharge conditions.
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1 Features

» Complete evaluation system for the bq27541 gas gauge with Impedance Track™ Technology
» Populated circuit module for quick setup
* PC software and interface board for easy evaluation

» Software that allows data logging for system analysis

1.1 Kit Contents
* bg27541 circuit module

» EV2300 (specifically labeled as only to be used with bg27541 EVMs) PC interface board
* USB connection cable to interface board

e Set of support documentation

1.2 Ordering Information

Table 1. Ordering Information

EVM PART NUMBER

CHEMISTRY

CONFIGURATION

CAPACITY

bg27541EVM-001

Li-ion

1 cell

Any

2 bg27541-Based Circuit Module

The bg27541-based circuit module is a complete and compact example solution of a bq27541 circuit for
battery management. The circuit module incorporates a bq27541 battery gas gauge IC, and all other
components necessary to accurately predict the capacity of a 1-series Li-lon cell.

2.1 Circuit Module Connections

Contacts on the circuit module provide the following connections:

» Direct connection to the cells: CELL+ and CELL-

» To the serial communications ports (SDA, SCL) or HDQ
» The system load and charger connect across PACK+ and PACK-

Single-Cell Solution Impedance Track, Impedance Track, bqEasy are trademarks of Texas Instruments.

Windows is a trademark of Microsoft Corporation.

2 bg27541EVM Single-Cell Impedance Track™ Technology

Evaluation Module

SLUU273-February 2009
ubmit Documentation Feedbac



http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SLUU273

13 TEXAS
INSTRUMENTS

www.ti.com

bg27541 Circuit Module Schematic

2.2 Pin Descriptions

PIN NAME
PACK+
PACK-
CELL+
CELL-

SDA
SCL
HDQ

3 bg27541 Circuit Module Schematic

This section contains schematic information.

3.1 Schematic

DESCRIPTION

Pack positive terminal

Pack negative terminal

Cell positive terminal

Cell negative terminal

I2C communication data line
I2C communication clock line
Single wire communication line

The schematic follows the bill of materials in this user's guide.

4 Circuit Module Physical Layouts and Bill of Materials

This section contains the printed-circuit board (PCB) layout, bill of materials, and assembly drawings for

the bg27541 circuit module.

4.1 Board Layout

This section shows the PCB layers through Eiqure 4), and assembly drawing for the bq27541

module.
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Figure 1. bq27541EVM-001 Layout, Silk Screen
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4.2 Bill of Materials and Schematic
Table 2. Bill of Materials
Count Ref Des Description Size MFG Part No.
7 C1, C2, C4, C5, Capacitor, Ceramic, 0.1uF, 10V, X5R 402 Murata GRM155R61A104KA01D
C7,C11, C12
2 C3,C6 Capacitor, Ceramic, 0.47uF, 6.3V, X5R 402 Murata GRM155R60J474KE19D
3 C8, C9, C10 Capacitor, Ceramic, 150pF, 50V, NPO, 5% 402 Murata GRM1555C1H151JA01D
2 J1, J2 Terminal Block, 2-pin, 6-A, 3.5mm 0.27 x 0.25 inch OST ED1514
2 J3, J4 Header, Friction Lock Ass'y, 4-pin Right Angle, | 0.400 x 0.500 Molex 22-05-3041
2 J5, J6 Header, Male 2-pin, 100mil spacing, (36-pin 0.100 inch x 2 Sullins PTC36SAAN
strip)
1 R1 Resistor, Chip, 0.01-Ohms, 0.25W, 1% 1206 Vishay WSL1206R0100FEA
R14, R15 Resistor, Chip, 10k-Ohms, 1/16W, 5% 402 Std Std
R3, R4, R11, Resistor, Chip, 100-Ohms, 1/16W, 5% 402 Std Std
R12, R13
R5, R6, R7 Resistor, Chip, 300-Ohms, 1/16W, 5% 402 Std Std
R8, R9, R10 Resistor, Chip, 1M-Ohms, 1/16W, 5% 402 Std Std
1 RT1 Thermistor, 10K ohms 0.095 X 0.150 Semitec NTC103AT
inch
9 TP1, TP2, TP3, Test Point, Black, Thru Hole Color Keyed 0.100 x 0.100 Keystone 5001
TP4, TP5, TP6, inch
TP7, TP8, SE
1 Ul IC, Single-Cell Impedance Track Gas Gauge | QFN12 TI BQ27541DRZ
6 bg27541EVM Single-Cell Impedance Track™ Technology SLUU273-February 2009
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Figure 5. Schematic

4.3 bqg27541 Circuit Module Performance Specification Summary
This section summarizes the performance specifications of the bq27541 circuit module.

SLUU273-February 2009 bg27541EVM Single-Cell Impedance Track™ Technology 7
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Table 3. Performance Specification Summary
Specification Min Typ Max Units
Input voltage Pack+ to Pack— 2.7 3.6 4.3 \%
Input voltage CELL+ to CELL- 2.7 3.6 4.3
Charge and discharge current 0 1 2 A

5.1

5.2

EVM Hardware and Software Setup

This section describes how to install the bq27541EVM-001 PC software, and how to connect the different
components of the EVM.

System Requirements

The bg27541EVSW software requires Windows™ 2000 or Windows XP. Drivers for Windows 98SE are
provided, but Microsoft no longer supports Windows 98; Windows 98 may have issues with USB driver
support. The EV2300 USB drivers have been tested for Windows 98SE, but no assurance is made for
problem-free operation with specific system configurations.

Software Installation

Find the latest software version in the bg27541 tool folder on power.fi.com. Make a search by Part
Number for bq27541 to access the tool folder. Use the following steps to install the bg27541EVSW
software:

1. Ensure that the EV2300 is not connected to the PC through a USB cable before starting this
procedure.

2. Browse for the Supported Software link within the bq27541 T1 Web site product folder to find the
downloadable evaluation software installation files.

Open the software file that was downloaded from the Tl Web site.
Follow the instructions on screen until the software installation is completed.
Before starting the evaluation software, connect the EV2300 to the computer using the USB cable.

Wait until the system prompt “new hardware found” appears. Choose “select location manually”, and
use the “browse” button to point to subdirectory TIUSBWin2K-XP-1.

Answer “continue” to the warning that drivers are not certified with Microsoft™.

8. After installation finishes, another system prompt "new hardware found" appears. Repeat steps 6 and
7, but specify the directory as TIUSBWIin2K-XP-2.

9. Answer "continue" to the warning that drivers are not certified with Microsoft. Driver installation is now

finished.

o gk w

~

Troubleshooting Unexpected Dialog Boxes

The user that is downloading the files must be logged in as the administrator. The driver is not signed, so
the administrator must allow installation of unsigned drivers in the operating system policy.

Hardware Connection

The bg27541EVM-001 comprises three hardware components: the bq27541 circuit module, the EV2300
PC interface board, and the PC.

8
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7.1 Connecting the bq27541 Circuit Module to a Battery Cell
shows how to connect the bg27541 circuit module to the cell and system load/charger.
UsE éy
= EV2300 8
_— o [
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w2
13 134
2 égg g g S
4 PACK+[ T
23:;1;—': il PACKE- |2 — | _ CHARGER
i T jonu 1z
bq27541 EVM HPA239
Figure 6. bg27541 Circuit Module Connection to Cell and System Load/Charger
7.2 PC Interface Connection

The bg27541 can be configured as an HDQ communication device or left in default as an 12C device.
Once the bg27541 is configured for HDQ communication, it cannot be reverted to 12C mode. Refer to
chapter 12 of this document for information on configuring the bg27541 to HDQ mode.

The following steps configure the hardware for interfacing to the PC:
1. Connect the bg27541-based pack to the EV2300 using wire leads as shown in [Table 4.

Table 4. Circuit Module to EV2300 Connections — 12C

bg27541-Based Battery (12C mode) EV2300 (12C port)
SDA SDA
SCL SCL
PACK- GND

Table 5. Circuit Module to EV2300 Connections — HDQ

bg27541-Based Battery (HDQ mode) EV2300 (HDQ port)
HDQ HDQ
PACK- GND
2. Connect the PC USB cable to the EV2300 and the PC USB port.
The bg27541EVM-001 is now set up for operation.
SLUU273-February 2009 bg27541EVM Single-Cell Impedance Track™ Technology 9
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8.1

Operation

This section details the operation of the bq27541 EVSW software.

Starting the Program

Run bg27541 EVSW from the Start | Programs | Texas Instruments | bq Evaluation Software menu
sequence. The DataRAM screen (Eigure 7)) appears. Data begins to appear once the <Refresh> (single
time scan) button is clicked, or when the <Keep Scanning> check box is checked. To disable the scan
feature, deselect <Keep Scanning>.

The continuous scanning period can be set via the | Options | and | Set Scan Interval | menu selections.
The range for this interval is 0 ms to 65,535 ms. Only items that are selected for scanning are scanned
within this period.

The bg27541 EVSW provides a logging function which logs the values that were last scanned by the
EVSW. To enable this function, select the Start Logging button, which causes the Keep Scanning button
to be selected. When logging is Stopped, the keep scanning button is still selected and has to be manually

unchecked.

The logging intervals are specified under the | Options | menu with the maximum value of 65,535 ms. The
Log interval cannot be smaller than scan interval because this results in the same value being logged at
least twice.

| Texas Instruments bg Gas Gauge Evaluation Software - bq27541 v1.12 - [SBS Data]

,fc? File Options AutoCwcle Yiew ‘Window Help | BN
v ®i TEXAS INSTRUMENTS REAL WORLD SIGNAL PROCES
® A
-Eg | - d

! Start | Heep
| Refresh' i | f
' = Scannin
P | A X o
| | Name | Yalue | Unit |Log|5c:0n | Mame | Walue | Unit |Log|5can
- | e I ——
| Contral hex W W | Time To Emphy min W W
| | Control Status hex W v iTimz To Full mir W v
DataR AM BREREE ma W W | Standby Current ma o
| i+ |
| |At Rate Time To Empty min W W | Standbry Time to Empty (1T DA
Temperature degc W W | M Load Current ma W W
| Woltage my WV | MaxLoad Time To Empty min W W
Data | | Flags bige W W | Available Energy mrH v v
Flash Maominal Avail. Capacity mAH W W | Average Power m W W
| | Full Available Capagity mAH W W | Time ToEmpty Const Power min W W
Remaining Capacity maH W v | Cyele Count num W W
| maH W W | State of Charge % W W
| v
I2C Pro i i '
Flags / Status Bits
Control Status - SCANNING
Calibrate SE | TN 55 [ esw [ eca | Bea | msws [ Rswp |
SHUTDWN |HIBERMATE | FULLSLEER | SLEEP | LoMb | RUP_DIS | wok [ QEM |
Flags - SCAMNMNING
[ Tore | oo [ Eevm | RSvD [ CHG_INH | xcH& | Ft [ cHe ]
o L _Rewvp [ Rswn | RSvn | RSwh | RswD | S0l | so¢F | bss |
100%
0% | |
[ Show Flags | Show Static bata ]
Fuel Gauge |
- | Secan Off  Device:Salveril1?
Communication OF. Taszk Progress: 0% ILE 02:26:24 PM

Figure 7. DataRAM Screen

This screen (Eigure 7)) shows the DataRAM data set. Additional Flags/Status Bits data can be viewed at
the bottom of the DataRAM screen.
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8.2

Dragging the splitter bar (line that separates the Flags/Static Bits data from SBS values) changes the
height of the Flags/Static Bits data display. Selecting | View |, then | Auto Arrange | returns the splitter bar
to its original location.

Setting Programmable bq27541 Options

The bg27541 data flash comes configured per the default settings detailed in the bq27541 data sheet
(ELUS8ED). Ensure that the settings are correctly changed to match the pack and application for the
bg27541 solution being evaluated.

IMPORTANT: The correct setting of these options is essential to get the best performance.
The settings can be configured using the Data Flash screen (Eigure §).

-| Texas Instruments bg Gas Gauge Evaluation Software - bq27541 v1.12 - [Data Flash Constants] E|E|!|
é} File ©ptions DataFlash View Window Help 8 X
1 i *B TEXAS INSTRUMENTS REAL WORLD SiaNaL PROCH
“-ﬂg BeadAl | Witedl | Wiite Al Freserve .. |
s [ Calibration T Security ]
A [ Configuration T System Data T Gas Gauging T OCY Table T Fia Table ]_‘
Mame | wale | Unit | [MName | vale [ it [
| safety £ s FC Set % %
|OT chg deats FE Cledr % %
| OT Chg Time Sec bata 3
i OT chyg Recovery degic Retn Cap Alarm fAh
- | OT Dsg degc Initial Standby mA
: OT bsg Time Sec Initial MaxLoad mA
| OT Dsg Recovery deg’ Cyele Court it
iChargc Inhibit Cfg - - CC Threshold mAh
| Chg Inhibit Temp Low degic Desigh Capacity Ak
iChg Inhibit Temp High degc Dle\flce Marne
| Tetnp Hys deg Gzcharge 3
| Charge - | 50C1 Set Threshold mAh
iChctrging Woltage i 501 Clear Threshald tnAh
| Delta Temp degc SOCF Set Threshiold trdh
Suspend Low Temmp deg | SOCF Clear Threshald tAh
Suspend High Temp deg” Regimters
- Pack Configuration flg
== .. ITCIPBI' Current mA, | Power %
| Mhin Taper Capacity mAk | Flash Update OK Woltage it
100% Taper Yoltage i iSIeep Ccurrent mA
Current Taper Window Sec | Hibernate I A
TCA Set % % | Hibernate ¥ i
TCA Clear % % |
os
Fuel Gauge | |
Comrmunication OF. Task Progress: 0% i- k 02:28:08 PM

Figure 8. Data Flash Screen

To read all the data from the bq27541 data flash, click on menu option | Data Flash | Read All |.

To write to a data flash location, click on the desired location, enter the data and press <Enter>, which
writes the entire tab of flash data, or select menu option | Data Flash | Write All |. The data flash must be
read before any writes are performed to avoid any incorrect data being written to the device.

The | File | Special Export | menu options allows the data flash to be exported, but it configures the
exported data flash to a learned state ready for mass production use.

The data flash configuration can be saved to a file by selecting | File | Export | and entering a file name. A
data flash file can also be retrieved in this way, imported, and written to the bq27541 using the | Write All |
button.

The module calibration data is also held in the bg27541 data flash.

SLUU273-February 2009 bg27541EVM Single-Cell Impedance Track™ Technology 11
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The bg27541 allows for an automatic data flash export function, similar to the DataRAM logging function.
This feature, when selected via | Options | Auto Export |, exports Data Flash to a sequential series of files
named as FilenameNNNNN.gg where N = a decimal number from 0 to 9.

The AutoExport interval is set under the | Options menu | with a minimum value of 15 s. The AutoExport
filename is also set under the | Options menu |.

When a check is next to | AutoExport |, the AutoExport is in progress. The same menu selection is used to
turn on/off AutoExport.

If the data flash screen is blank, then the bgq27541 that is being used may not be supported by the
bgEVSW version that is being used. An upgrade may be required.

12 bg27541EVM Single-Cell Impedance Track™ Technology SLUU273-February 2009
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9 Calibrate Screen

To ensure proper calibration, proceed in the order that follows. These steps may or may not be required,
depending on the type of calibration being performed.

9.1 To Calibrate the bg27541
Select the types of calibration to be performed (see Eigure 9).
Enter the measured values for the types selected.
If Voltage Calibration is selected, then ensure that cell count is 1.
If Temperature Calibration is selected, then select the sensor that is to be calibrated.
Press the Calibrate Part button.

9.2 CC Offset Calibration

This performs the internal calibration of the coulomb counter input offset.

9.3 Board Offset Calibration
This performs the offset calibration for the current offset of the board.

It is expected that no current is flowing through the sense resistor while performing this calibration step.
Remove load/external voltage and short Pack- to Batt-.

Press the CC Board Offset Calibration button.

9.4 Voltage Calibration
Remove the load applied between Pack+ and Pack-.

Ensure that voltage is stable before performing voltage calibration. Measure the voltage across Pack+ and
Pack-. Type the voltage value in mV into Enter Actual Voltage .

Press the Calibrate Part as indicated below button to calibrate.

9.5 Temperature Calibration

Measure the temperature for PACK. Type the temperature value into Enter Actual Temperature. Select if
the temperature sensor to calibrate is the internal or the external.

Press the Calibrate Part as indicated below button.

9.6 Pack Current Calibration

Connect a load to LOAD- and LOAD+ that draws approximately 1 A, or connect a current source to
LOAD- and Pack-. Measure the current and type value into Enter Actual Current using (-) for current in
discharge direction.

Press the Calibrate Part as indicated below button.

SLUU273-February 2009 bg27541EVM Single-Cell Impedance Track™ Technology 13
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Texas Instruments bg Gas Gauge Evaluation Software - bg27541 w1.12 - [bg2 oo Calibration] E|E E|

‘}q File ‘Window Help

CC Board Offset Calibration

Pleaze ensure that scanning/communication iz off on all other open windows.

ﬁ|
I

& CC Board Offzet
Calibration
DataRAM Lalibrate Fart az
indicated below
— LCC Dffset
Data Calibration
Flash
Measured Enteractual  Cell Enitlﬂee@l'ifge_ refef_er:icelis
stable. Calibration with cells
F g::!;g‘:_ “BiRgS L Lot connected is not recommended
ibration iy | lls are in a state of rest.
4275 o 1 unless cel t
I2C Pro ity ! iy Set current=0 far accuracy.
Measured Enter actual
Temperature temperature temperature I Int. Sensor
Calibrate ™ Calibration =5 —— v Ext.Sensor 1
c B o
- ok Biamenrd Measured Enter actual
= C:ﬁl: irospd current current ﬁpﬂl}' [?_1 -:mpere discharge
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100%. % ) {1000 ) negative value.
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Fuel Gauge

Communication OF.

Task Progress: 0% |— 02:29:22 PM

Figure 9. Calibration Screen
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10 12C Pro Screen

10.1 12C Communication

The set of read/write operations over 12C are not specific to any gas gauge. These are provided as
general-purpose communication tools (Eigure 10).

Texas Instruments bg Gas Gauge Evaluation Software - bq27541 w1.12 - [Pro screen: 12C over I2C lines]

% Fle  Window

DataRAM

Data
Flash

Calibrate

] » b ;@

100%

0%

Fuel Gauge

Communication OF.

Help

(AS INSTRUMENTS

Read 12C Data Block
12C Command W Read Data Size ]'f . Bead Data

“wihite | 2C Data Block

= Data | ] -
12C Command  |op BIz:k EDDUf . ‘it Data

Readwiite |2C Byte
12C Command  |oo Bead Bute | Byte!gT J “white Byte
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Figure 10. I12C Pro Screen
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11.2

bgEasy™ Software

Introduction

Texas Instruments fuel gauges, employing the Impedance Track™ algorithm, offer an unmatched array of
features and benefits. Sometimes, however, the wide range of configuration settings can make it seem a
bit challenging to get started with the evaluation process. In addition, determining the correct chemistry
model and producing the 'golden image' file can be time consuming. The bqEASY™ program is designed
to greatly simplify the process of configuring, calibrating, selecting chemistry, and performing learning
cycles through the step-by-step use of a wizard program.

The bgEasy™ software runs inside the current EV software when it is executed by clicking the bgEasy™
button in the left column of buttons below the Calibrate button in the EV software.

Program Navigation and Flowchart

The sequence of operation of bgEASY™ can be understood by reviewing the basic flowchart in Figure 111.
Using the program is simple — just start a new project, and follow the steps sequentially from 1A to 5C.
You can use the Next button, or click on the top tabs and left subsection labels to move to any desired
page. Some operations must be completed in sequence due to data dependencies, or to implement the
proper flow. Therefore, it is recommended that the prescribed sequence be followed, at least at first.
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from gauge to .DF| binary file (4C) Write previously saved
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v

| (5C) Reset Gauge

v

(5C) Read flash, save golden .DFI
file

Figure 11. bgEasy™ Flowchart

11.3 Simplified Configuration Procedures

These simplified configuration procedures can be used to quickly set up the parameters without navigating
through the entire user interface.

1. Simple configuration of the gas gauge with default or custom data:

a. Open the current EV software and click the bgEasy button in the left column of buttons below the
"Calibrate" button in the EV software.

b. Click the "2. Configure" tab at the top row of bgEASY tabs. (Note: You can skip the 1st tab)
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c. Answer all questions or leave defaults for all of tab "2", but be sure to click the ok button at the
bottom of each tab "2" page to ensure that a Completion checkmark appears for each page.

d. On page 2H, when you click the "OK" button, the software asks you to write to the data flash
memory. Click "Yes" for OK to write to the data flash.

2. Simple installation of the Chemistry data using bqEASY if the chemistry is a known chemistry available
in the bgEASY software:

a. Open the current EV software and click the bgEasy button in the left column of buttons below the
"Calibrate" button in the EV software.

b. Click the "4. Chemistry" tab at the top row of bgEASY tabs. (Note: You can skip all tabs prior to
this.)

c. Either select "Use Default Chemistry", or click "Enable Chemistry Selection" and select the correct
chemistry from the list.

d. If you cannot find the proper chemistry, check the device EVM tool folder on the TI Web site for
any new bgChemistry file updates. These are updated more frequently than the EV software; so,
between EV software updates, Tl creates a self-extracting installer and posts it in the EVM tool
folder for the part being used. Install these updates if they are in the folder.

The software now configures all data flash locations on your gas gauge module that deal with chemistry
functions. No other data flash locations are modified.

Files

bgEASY uses four types of files to configure a fuel gauge.

1. .ENCR - These are default data-flash definition files found in the \bq_Evaluation_Software folder. The
ENCR file is basically a copy of the entire data flash from a fresh gas gauge prior to any data-flash
updates either by the user or the gas gauge. They are unique for each version of each Tl fuel gauge
product. If you are working with a new version fuel gauge and an older version of bgEASY, the correct
file may not be present. This requires a new version of the EV software with bgEASY. Navigate to the
Tl Web site in the EVM tool folder for the device being used, and download the latest version, or
contact Tl. For bgEASY, the ENCR files act mainly as a dictionary to look up the address for a given
data-flash location. For bgEVSW, they define screen parameters including address, display formulas,
and data type. An error message appears if the correct .ENCR file cannot be found.

2. .CHEM (Chemistry Files) — These are read-only files found in the
.\bg_Evaluation_Software\Plugins\Chemistry folder of the application. When a new Li-ion battery
chemistry is developed, a new Impedance Track™ model is required to define the chemical model.
During automated chemistry selection, each of these files is scanned in order to select the best match
with the recorded data. If you are working with a newly developed chemistry, it is possible that an
acceptable match may not be found. If this is the case, check for updated bgEasy software or
bgChemistry files on the TI Web site in the EVM tool folder for the part being used.

3. .DFI (Data-Flash Image Files) — These are binary images of the fuel gauge data-flash with modified
values based on the application. Because of the binary format, it is quick and easy to transfer them to
and from a gauge. Each fuel gauge model and firmware version has a unique read-only .DFI which is
found in the .\bg_Evaluation_Software\Plugins\Device_Defaults folder of the application. During the
bgEASY process, intermediate versions of .DFI files are recorded with current updated data in order to
prevent the possibility of corruption. Then, the final output of bgEASY is also a .DFI file which is the
‘golden image' that will be programmed into each production unit. This output file is placed in the
.\bgq_Evaluation _Software\Plugins\Projects folder.

4. .EZY (bgEASY Project Files) — These are read-write text files which record header information
regarding a project, answers to the wizard questions, and status regarding the stage of completion (the
red checkmarks). They are kept in the ..\bg_Evaluation _Software\Plugins\Projects folder.

Completion Checkmarks

As the wizard questions and tasks are completed, completion checkmarks appear in two places — along
the task list on the left and on the category tabs on top. A checkmark on a top tab only appears after all
tasks in the category have been completed. Completion marks are saved in the .EZY project text file.
When a completed or partially completed project file is opened, the user is given the chance to erase the
checkmarks.
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11.6 Device Detection

BQEASY is designed to work with a fuel gauge present and already communicating with the bgEVSW
evaluation software through the EV2300 USB interface. When the evaluation software is started, it reads
the device type and displays it on the upper title block. This information is used by bgqEASY to select the
correct default data-flash image (.DFI) and data-flash configuration file (.ENCR) for this particular device.
To ensure that the device has not changed, bqEASY also checks the device type when the bgEASY
button is pressed. If the correct files are not found, first check the TI Web site in the EVM tool folder for
the part being used, and download the latest version of EV software with bgEASY support. If that does not
help, then contact Texas Instruments.

1.

Setup

As the wizard questions and tasks are completed, completion checkmarks appear in two places —
along the task list on the left and on the category tabs on top. A checkmark on a top tab only appears
after all tasks in the category have been completed. Completion marks are saved in the .EZY project
text file. When a completed or partially completed project file is opened, the user is given the chance to
erase the checkmarks.

Configure

A series of eight screens is used to collect information about the battery pack application to enable
automatic configuration of the most critical data-flash parameters.

Calibrate

If you proceed with either automatic chemistry selection or 'golden' unit learning cycles, the Impedance
Track™ fuel gauge must be accurately calibrated. The bqEASY screens simply ask the user to use the
calibration screen of the bgEVSW for this purpose.

Chemistry

The chemistry choices presented in section 4B are based on files in the \Chemistry folder of the
bgEASY application. The latest files are available for downloading from the Tl Web site. Automation of
the chemistry-selection cycle is made possible using a simple load and switch as depicted in

Figure T2. The VOUT pin of the EV2300 may require a 1-MQ pulldown resistor to ensure that switch is
turned off when signaled to do so. The switch can be implemented with either a low VGS-threshold
FET or a small relay such as the OMICRON G6RN-1 with a 5-VDC coil. Multiple 2N7000 FETs can be
paralleled if nothing else is available. The load can be either a power resistor or an electronic load set
to a discharge rate of C/5. Hint: Follow the instructions exactly, or errors may result.

Cycle

When preparing for mass production, cell learning is required, but only on one 'golden' pack. The
chemical information learned from one pack is quickly transferred to all production units prior to
calibration. Doing this correctly requires a series of charge and discharge cycles. The discharge part
can be automated with bgEASY if the simple load circuit for the chemistry selection is available. Follow
the screen instructions.

Electronic Load or EVM
Resistor ~ C/5

LOAD+

EV2300 HDQ Connector

iy

VOUT

GND ® LOAD-

Figure 12. Load and Switch
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Configuration Wizard for Host Side
Single-Cell &pplications
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Figure 13. bgEasy Welcome Screen

Send HDQ Screen

To configure a bg27541 into HDQ mode, navigate to the Send HDQ screen. It is possible that all the
screen options on the left are not visible depending on screen resolution. If needed scroll within the left
menu to access the Send HDQ link. Click on the "Change comm to HDQ8" button while having the
bg27541 connected to the EV2300 via I12C. Clicking on the button causes a message to appear indicating
that the process is not reversible and to confirm if the actions are desired. Also, it explains what to do
once the HDQ mode has been activated.

Once converting the bq27541 into HDQ mode, it is required that you connect the HDQ terminal of the
EV2300 with the HDQ connector (J4) of the bq27541 EVM, then restart the EVSW, and select the
"bg27541HDQR1" with the proper firmware version from the list of supported devices within the EVSW.
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Texas Instruments bg Gas Gauge Evaluation Software - bg27541 w1.12 - [EVSW Module] E|E|E|
‘}_q File Window Help e
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I2C Pro

Calibrate

bqE ASY

100%

0%

Fuel Gauge

Communication QK. Task Progress: 0% |— 02:30:24 PM

Figure 14. Send HDQ Screen

13 Related Documentation From Texas Instruments
» bg27541, Single Cell Li-lon Battery Fuel Gauge for Battery Pack Integration data sheet (SLUS861)
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EVALUATION BOARD/KIT IMPORTANT NOTICE

Texas Instruments (TI) provides the enclosed product(s) under the following conditions:

This evaluation board/kit is intended for use for ENGINEERING DEVELOPMENT, DEMONSTRATION, OR EVALUATION PURPOSES
ONLY and is not considered by Tl to be a finished end-product fit for general consumer use. Persons handling the product(s) must have
electronics training and observe good engineering practice standards. As such, the goods being provided are not intended to be complete
in terms of required design-, marketing-, and/or manufacturing-related protective considerations, including product safety and environmental
measures typically found in end products that incorporate such semiconductor components or circuit boards. This evaluation board/kit does
not fall within the scope of the European Union directives regarding electromagnetic compatibility, restricted substances (RoHS), recycling
(WEEE), FCC, CE or UL, and therefore may not meet the technical requirements of these directives or other related directives.

Should this evaluation board/kit not meet the specifications indicated in the User's Guide, the board/kit may be returned within 30 days from
the date of delivery for a full refund. THE FOREGOING WARRANTY IS THE EXCLUSIVE WARRANTY MADE BY SELLER TO BUYER
AND IS IN LIEU OF ALL OTHER WARRANTIES, EXPRESSED, IMPLIED, OR STATUTORY, INCLUDING ANY WARRANTY OF
MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE.

The user assumes all responsibility and liability for proper and safe handling of the goods. Further, the user indemnifies Tl from all claims
arising from the handling or use of the goods. Due to the open construction of the product, it is the user’s responsibility to take any and all
appropriate precautions with regard to electrostatic discharge.

EXCEPT TO THE EXTENT OF THE INDEMNITY SET FORTH ABOVE, NEITHER PARTY SHALL BE LIABLE TO THE OTHER FOR ANY
INDIRECT, SPECIAL, INCIDENTAL, OR CONSEQUENTIAL DAMAGES.

Tl currently deals with a variety of customers for products, and therefore our arrangement with the user is not exclusive.

Tl assumes no liability for applications assistance, customer product design, software performance, or infringement of patents or
services described herein.

Please read the User's Guide and, specifically, the Warnings and Restrictions notice in the User’s Guide prior to handling the product. This
notice contains important safety information about temperatures and voltages. For additional information on TI's environmental and/or
safety programs, please contact the TI application engineer or visit [yww.fi.com/esH.

No license is granted under any patent right or other intellectual property right of Tl covering or relating to any machine, process, or
combination in which such TI products or services might be or are used.

FCC Warning

This evaluation board/kit is intended for use for ENGINEERING DEVELOPMENT, DEMONSTRATION, OR EVALUATION PURPOSES
ONLY and is not considered by Tl to be a finished end-product fit for general consumer use. It generates, uses, and can radiate radio
frequency energy and has not been tested for compliance with the limits of computing devices pursuant to part 15 of FCC rules, which are
designed to provide reasonable protection against radio frequency interference. Operation of this equipment in other environments may
cause interference with radio communications, in which case the user at his own expense will be required to take whatever measures may
be required to correct this interference.

EVM WARNINGS AND RESTRICTIONS

It is important to operate this EVM within the input voltage range of 6 V to 25 V and the output voltage range of 0 V to 16.4 V.

Exceeding the specified input range may cause unexpected operation and/or irreversible damage to the EVM. If there are questions
concerning the input range, please contact a Tl field representative prior to connecting the input power.

Applying loads outside of the specified output range may result in unintended operation and/or possible permanent damage to the EVM.
Please consult the EVM User's Guide prior to connecting any load to the EVM output. If there is uncertainty as to the load specification,
please contact a Tl field representative.

During normal operation, some circuit components may have case temperatures greater than 60°C. The EVM is designed to operate
properly with certain components above 60°C as long as the input and output ranges are maintained. These components include but are
not limited to linear regulators, switching transistors, pass transistors, and current sense resistors. These types of devices can be identified
using the EVM schematic located in the EVM User's Guide. When placing measurement probes near these devices during operation,
please be aware that these devices may be very warm to the touch.
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IMPORTANT NOTICE
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and other changes to its products and services at any time and to discontinue any product or service without notice. Customers should
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