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Battery Management Studio (BQStudio)

* Introduction
* Views

Dashboard

Chemistry

Advanced features

Troubleshooting

Useful links
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Introduction

« Battery Management Studio (BQStudio) offers a full suite of robust tools to
assist with the process of evaluating, designing with, configuring, testing, or
otherwise utilizing T1 Battery management products.

* Includes features that provide
— full access to registers and data memory

— support for real-time watching, graphing, and logging
— an easy interface to send commands, direct low-level communication and 1/O

— automated and guided support for configuration, calibration, performing a learning
cycle, and generating useful files for taking the device to production
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Installing BQStudio

 Download BQStudio software from https://www.ti.com/tool/BOSTUDIO
Complete Export Control Form to download

Requires admin privileges for installation

EV2400 does not require drivers

BQSTUDIO-STABLE
— Choose this if your product is on the list of supported devices

BQSTUDIO-TEST

— Is the latest untested release

— Choose this only if your product is not supported by BQSTUDIO-STABLE or to
work around any known issues in BQSTUDIO-STABLE
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https://www.ti.com/tool/BQSTUDIO

Introduction to BQStudio

» TI’s proprietary Battery management GUI software

« Authenticate, monitor and control: gauges, chargers and monitors,
protectors

» Helps users design BMS Fuel Gauges
— Real-time Gauge Dashboard for monitoring basic registers
— Full register access and logging
— Full data memory access and logging
— Product configuration and monitoring tools
— Import and export of product configurations
— Calibration and test automation
— Export of FS files for the target production environment

 |Is a collection of views to perform specific tasks
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Typical gauge evaluation flow

Program Chemistry

Program data flash parameters

Calibrate

Learning cycle and optimization using GPC tools
Create golden image

Program fresh packs with golden image

N

6

W3 TEXAS INSTRUMENTS



Views in Battery Management Studio

« Each view is a tab
« Customized for specific device
» Toolbar and menu items to open corresponding tabs

Common views are:

* Registers
— Shows Charger registers or Gauge RAM Data registers

+ Advance Communication
— Allows low level read/write on |12C and SMBus communication bus

e Calibration
— Calculates and stores the actual corrections

+ Data Flash
— Read/Write from/to non-volatile storage registers in the fuel gauge
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Typical gauge view (Registers)

B Battery Management Studio ( baStudio ) 1344

T T R | G

File View Window Help

@ = 2 0O &K 4 @ B e = a5 o

Project - Registers DataMemory = Commands - Calibration : Authentication Chemistry | Advanced Comm - Programming GoldenlImage = Watch DataGraph Errors Learning Cycle Parameter Q&A 12C To HDQ

&' DashBoard 7 = O|[@) Registers 83 = 5] commands 5 =0

Auto Refresh is ON - Click to Turn OFF Registers | . ® = Commands
bgStudic Version: 1.3.44 Start Log Scan Refresh
7
e 7 CONTROL_STATUS
£ DEVICE_TYPE
EV2300
e Name Value Units. Hame Value Units Name Value Units. 7 FW_VERSION e
[/ control 0x0224 Hex [ ] Full charge Capacity 945 mah |&]Fitered RM 760 mah =
|/ AtRate o mA [&] Average Current 0 mA [&] Average Power 0 mwlcw gkl -NERTION
[&] unfitered sOC 81 % [=] Time to Empty 65535 Min [&]internal Temperature 253 &c 7 RESET_DATA
| &] Temperature 302 T | &]Fittered Fee 945 mah [&]cycle count 0 Num
gﬁ jris [&] vottage 4001 mv [&] standby current -10 mA [&]state 0f charge 81 % 7 PREV_MACWRITE
[&] Mom Available Capacity 778 mih [&] unfitered Fco 945 mah [2] state O Health 95 Num :’é T
| & Full Available Capacity 963 mah | 8] Max Load current -500 ma, | & |Passed charge 0 mah =

0541 2 24
Addr: 0xAA # CC_OFFSET_SAVE

[&]Remaining Capacity 760 mAh [&] unfitersd RI4 760 mah [&]popo 3504 Num # BOARD_OFFSET
@ Self Discharge Current 0 mé,
bq27541G1 || Design capacity 1000 mén # CC_OFFSET
= 302°C 4 DF_VERSIOM
z (oo D VRSO Ny

Bit Registers ~ Manual Control Panel
Name Value Bit7 Bits Bits Bits Bitz Btz Bit1 Bito EnterCmd  Delay Ms 4
[E]control Status i oxoose  |NSENNN ST SS N CATOOE NN FCCAT DECAT S RSvD N MeaHesT 100~
Control Status (... [ SHUTDWN |  neseweT=  FULLSLEEP | SLEEP | Wb | RUPDS | vOoK  oeN
[Eriese o106 [T G5 AT AT L GHE [ FSVD e S CHEM | | Resoace  Lengn |
Fiags (ow) | ocveAkew s T WW1 [ HWO |  soci  soCF  DSG P —rT— v
[E]Pack connguratio..  oxs177 [T RESEARTT [IICARENIII [ oL - [INTSELTI [T RS [ ke [ Rsnist L EIRSHS0
| owse mmcrsver | sieep mwee  sess  SeeoL  Seew  remes  loofa
Transaction Lo
Mame Cmd Result
N Bit Status O NN Bit Status 1
4 LLiJ *
#ip Texas INSTRUMENTS
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ical gauge view (Chemistry)

h Battery Management Studio ( bgStudio
Eile View Window Help

Parameter Q&:A

ﬁd Learning Cycle

113101

Project f_\;" Registers 7@ Data Memory : Commands QCalihration wédvan(ed Comm Y Chemistry ngﬁ

P?Dﬁ(; 12C To HDQ m Watch

Authentication

Data Graph mgrrcrs

| Programming @ Golden Image

&' DashBoard --8
Auto Refresh is ON - Click to Turn OFF
bgStudio Version: 1.3.101
Version:

&S .

. 500 N

100 E
- 2000 2000 3

X 0 /
< >

Registers o Chemistry SZI

2 Commands 5 =

Chemistry Programming

Program Battery Chemistry

Most Li-ion cells use LiCoO2 cathode and graphitized carbon anade, which is supported by the default firmware in the Impedance track fuel gauges. This tool allows the fuel gauge to be set up for

various alternate battery chemistries. Use this tool to load settings for any alternate chemistry if your cell manufacturer indicates that their cells use a different chemistry than LiCoO2 cathode and

graphite anode.

Manufacturer
[1360FLY
FaaTs

FEaes

[F1A123 Systems

[FA123Systens
[FA123Systens

AA Portable Power
[ZAAPortable
[ZAAPortable

[ZaBs
[ZAcebel

Advanced Electronics Energy
[FAEenergy

[FAEenergy

<

Model

PR-693231 (815mAh)
LGR186500U

ALPBA0O2 (3430mAh)
APR18650M1 (1100 mAh)
26650M1B (2500mAh)
ANR26650M1-B (2500mAh)
ANR26650M1-B Consult Tl before use (2500mAh)
26650A

ANR26650M1-B (2500mAh)
A123_Pack (20000mAh)

A123 (20000mAh)
LFP-18650-1500 (1500 mAh)
26650 (3300mAh)

8790160 (10000mAh)
62D12000_InVista (12000mAhj)
BPI-50C5500_InVista (5500mAh)
ECFV1260 (60Ah)
AE18650C-26 (2600mAh)
AE1004765 (3500mAh)
AE583696PM1THR (2150 mAh)

Chemistry ID
1318
0100
0207
0404
0434
0440
0453
0400
0465
6105
6111
0439
0451
0456
6116
6117
0807
2151
0131
0222

Description
LiCo02/carbon 11
LiCoQ2/graphitized carbon (default)
NiCoMn/carbon 2
LiFePO4/carbon
LiFePO4/carbon
LiFePO4/carbon
LiFePO4/carbon
LiFePO4/carbon
LiFePO4/carbon
NiMH

NiMH
LiFePO4/carbon
LiFePO4/carbon
LiFePO4/carbon
NiMH

NiMH

Lead Acid
NiCoMn/carbon
LiCoQ2/carbon 4
PSS, LiNiO2 with Co, Mn doping

Program Selected Chemistry |Program from GPCRB file...

Chemistry Version : 819 Check for a newer chemistry update on ti.com

Commands

Z CONTROL_STATUS
% DEVICE_TYPE
¥ FW_VERSION
% HW_VERSION
% RESET_DATA
£ PREV_MACWRITE
% CHEM_ID
# BOARD_OFFSET
# CC_OFFSET
# CC_OFFSET_SAVE
£ DF_VERSION
# SET_FULLSLEEP
+# SET_HIBERNATE
4 CLEAR_HIBERNATE
4 SET_SHUTDOWN
# CLEAR_SHUTDOWN
# SET_HDQINTEN ©
Log Panel Clear Log

Transaction Log

Name Cmd Result Read ..

&is TExAS INSTRUMENTS
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Ical gauge view (Data Memory)

h Battery Management Studio ( bgStudio ) 1.3.101
File View Window Help

Project

G’i Learning Cycle

& DashBoard ¥ = O || & Registers | Data Memory 2 | « Chemistry

Huto RefreshiSION=CIliskis TurAOFE | Data Memory

bqStudio Version: 1.3.101
Read/Write Data Memory Contents

Name

~ Safety
System Data OT Chg
OT Chg Time
OT Chg Recovery
OCV Table QT Dsg
OT Dsg Time
OT Dsg Recovery
« Charge Inhibit Cfg
Chg Inhibit Temp Low
Security Chg Inhibit Temp High
Temp Hys
~ Charge
Charging Voltage
~ Charge Termination
Taper Current
Min Taper Capacity
Taper Voltage
Current Taper Window
TCA Set %
TCA Clear %
FC Set %
FC Clear %
DODatEOC Defta T
~ Data
Rem Cap Alarm
Design Voltage
Initial Standby
Initial MaxLoad
Cycle Count
CC Threshold
Design Capacity
Design Energy
SOH Load |
TDD SOH Percent
ISD Current
ISD | Filter
Min I Tima

Version:

Gas Gauging

Ra Table

Calibration

< >

Operation failed because initial read of all data flash failed.

Parameter Q&A %D% 12C To HDQ H Watch Data Graph ﬂEH’DFS

Value

- . A o] I
Registers 7 Data Memory & Commands ﬂ Calibration yadvanced Comm @™ Chemistry [ajs Authentication

Hrrate
Num

Hnure

Programming

Subclass ID

0x2
0x2
0x2
0x2
0x2
0x2

0x20
0x20
0x20

0x22

0x30
0x30
0x30
0x30
0x30
0x30
0x30
0x30
0x30
0x30
0x30
0x30
nvan

Data Length

2
1
2
2
1
2

o

rofalafalalalmmln

N Tt S

Golden Image

= O |2 Commands # o
C = Commands
Export Import Read All
% CONTROL_STATUS -
&
Block Number Block Offset Native Units A - DETEE
Z FW_VERSION
0 0 orc
0 2 s % HW_VERSION
0 3 0.1°C
P
0 5 010 7 RESET_DATA
& i g % PREV_MACWRITE
0 8 01Cc
Z CHEM_ID
0 0 °c
0 2 c # BOARD_OFFSET
0 4 °C
# CC_OFFSET
€ 0 i # CC_OFFSET_SAVE
0 0 mA Z DF_VERSION
0 2 mAh
0 1 v # SET_FULLSLEEP
0 6 s
3 = = # SET_HIBERNATE
0 8 % # CLEAR_HIBERNATE
0 9 %
0 10 % # SET_SHUTDOWN
0 1 01Cc
# CLEAR_SHUTDOWN
0 0 mAh
-
3 5 e SET_HDQINTEN v
0 8 mA
) s A Log Panel Clear Log
g 1; N:’: Transaction Log
m
0 23 mAh Name Cmd Result
0 2 mih
0 27 mA
0 29 %
1 8 Hr rate
1 10 Num
4 1" Hnure v

i3 Texas INSTRUMENTS
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Typical gauge view (Programming)

io.l’ Programming @ Golden Image

File View Window Help

Project 1.(:}:} Registers 7% Data Memory z Commands ﬂCallbrallcn @Advanced Comm 'y Chemistry [% Authentication

ﬁj‘ Leamning Cycle [+ . Parameter Q&A '%% 12C To HDQ w Watch ‘ a| Data Graph
& DashEQard} v =a ‘ & Registersl- Data Memcvy‘ P Chemislryl;_& Programming = O || 2 Commands = = 0
AUfSRefreshiSION=CIickESTUrMOFF | Programming Commands

bgStudio Version: 1.3.101 B
Perform Programming £ CONTROL_STATUS

This plug-in will allow you to program image files to a device. £ DEVICE_TYPE
Select Programmable File

FW_VERSION
C:\Users\a086736 T\Downloads\Temp\AKAQS_20200707.srec ~|| Browse...

Version:

i

% HW_VERSION

Program % RESET_DATA
Execute FW £ PREV_MACWRITE

% CHEM_ID
# BOARD_OFFSET
# CC_OFFSET

+ CC_OFFSET_SAVE

« Sy % DF_VERSION
+ SET_FULLSLEEP
# SET_HIBERNATE
# CLEAR_HIBERNATE
+ SET_SHUTDOWN
# CLEAR_SHUTDOWN

= 3 -
- -2000 2000 SET_HDQINTEN ©
%

0 3

Log Panel

Transaction Log
Name Cmd  Result Read..

8 Texas INSTRUMENTS
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Typical single cell gauge view (Golden Image)

h Battery Management Studio ( bgStudio ) 1.3.101 - X

ﬁ".k Programming @ Golden Image

File View Window Help

Project \9} Registers. 7 Data Memory : Commands ﬂ Calibration ﬁgdvanced Comm w Chemistry @Authentication

ﬁ/d Learning Cycle (- .« Parameter Q&A H@D‘% 12C To HDQ w Watch ‘ Data Graph

Errors
ra DashBoard‘ ¥ =4 1 ] Reglslers"' Data Memory‘ a Chemistry‘ E} Programming [ﬁ Golden Image SZI = O || 2 Commands &2 =0
AUt RefreshISON=CIISKESTUFMOFE  Golden Image Commands
bqStudio Version: 1.3.101
I SRR £ CONTROL_STATUS "
This. plug-in will allow you to export image files. ) o ) £ DEVICE_TYPE
It will read the data memory contents of the connected gauge and save it to your hard drive in various formats.
Version: Output Location
‘Output Directory ‘ CA\ti\BatteryManagementStudio\OutputFiles ‘ ‘ Browse ‘ | £ HW_VERSION ‘
Base File Name | 0345_2_24-bq27545G1 |bpenpirecton] | | | 2 rReseroaa |
Output Formats 2 PREV_MACWRITE
SREC File (srec | 0545_2_24-bq27545G1 srec | options | ||| % CHEMID |
BQFS File (fs) | 0545_2_24-bq27545G1.ba.fs Options + BOARD_OFFSET
DFFS File (fs) | 0545_2_24-bg27545G1.df.fs Optiens # CC_OFFSET
# CC_OFFSET_SAVE
a Create Image
4 SET_FULLSLEEP
# SET_HIBERNATE
# CLEAR_HIBERNATE
4 CLEAR_SHUTDOWN
4 SET_HDQINTEN v
Log Panel
Transaction Log
Name Cmd Result Read.
< >
Not able to find a free communications adapter. & Texas INSTRUMENTS 12

W3 TEXAS INSTRUMENTS




Dashboard

" DashBoard

bgStudio Version: 1.3.44

EV2300
Version:31r

* Visual panel shows status of connected hardware:
— Adapter type / Version i.e. EV2300 or 2400
— Communication Protocol i.e. SMB’s or 12C
— Device Name & Version e.g. BQ28Z610
— Voltage, Temperature, Current, RSOC

2C

bg27541G1
0541_2_24
Addr: OxAn
201 °C

» May also shows sleep and sealed status for select
devices

 Background polling every 4 seconds
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Tips: Sealed device

Lock is shown on the dashboard for sealed devices

& Battery Mansgement Studio ( bastudio) 1344 T | S— — - Lo O i
Fle View Window Help
0 & o= | 2 : o . = (Eam)
o e 0 & .| @ B D e =5 %
Project ~ Begisters DetaMemory ~ Commands  Calibration  Authentication Chemistyy | AdvancedComm  Programming Goldenlimage ~ Wotch DataGraph Erors Leaming Cycle Parameter QA RC To HOQ
& Desnonrd TS0 () Regutens 3 )
Registers Lbdhoe g =
bastudio Version: 1344 StopLog Refren
Registers
e Name ave s Loy S vame vae bits  log  Scan  Name vae s Loy Sem
7 conol oxz2e rex r C [Wjrchare casacty o L (Sl ™ - r
7 asrate o . r C [(Slaverage cument o - v TS Aversge Fower ° [ r
< unmeres sOC ) » r O [Etmewtmy s e r T (5 e Temparstre e < r r
 Temparature s LS @ P (Glrmeesrce P O C (Bloyecom o L r
G 50 - v P [S]smsany Curent 1 m r O (S smeorcae = * r [
= om Avaiabi Cagacty £ L O C [Susmeesrce " - S smeotnes o L rC
& Futavtatie Capacty P man r r & uax Load Current 00 m r r G Passed Crarge s e r r
(5 Remaning Casacty ™ ~ [ ™ O r @ e O (o
< 5et Ducharge Current o - r r
= Denn Cosacty 1000 L r
A
L4
Bit Registers
Name vae Loy
] Conol suts ne0ns ©
e s v
= Pack Contuwaton oxsi? ©
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Disabling dashboard timer

» Polling is active by default when BQStudio is started

» Click on “Auto Refresh is ON — Click to Turn OFF” to stop polling

& Battery Management Studio ( bgStudio ) 1244 e — T T —— Lo | O ]
a = ¢ 0O &

- Da;hBoa:d - == [m]

] 2 o = [§ Battery Mana... |
z oo

raph Errors Learning Cycle Parameter Q&A 12C To HDQ

s
Chemistry | Advanced Comm Programming Golden Image Watch Data

= 0|2 Commands % =0

Registers ] . ® =
Start Log Scan Refresh

= o~
Registers # CONTROL_STATUS
£ DEVICE_TYPE
EVP300
| Hame Value Units. Hame Value Units. Hame Value Units. £ FW_VERSION =

Commands

Control ox0224 H Full Charge C: sas man Fitered RI4 760 man

[/ control = [@]Full charge Capacity [@]Fiters —_—
| At Rate o mA [E]Averags Current o mA [E]Average Power o mweicw =
[ ]unfiterea soC 51 % [@]Time to Empty sssas i [@] internal Temperature 253 < 7 RESET_DATA
[&] Temperature: 30.2 = [&]Fittered FcC 945 mah [E]cyele Count o Hum

aﬁ oc [&]votage 4001 mv [&]standby current -10 ma [&]state Of Charge &1 % £ PREV_MACWRITE
[ | Nom Avaiiable Capacity 778 man  [@]unfitered Foc sas man  []State OF Heatth o5 Wum e
[E]Full Available Capacity 963 mAh [E]Max Load Current -500 mA [E]Passed charge o mAh =

54§ 2 24
A # CC_OFFSET_SAVE

] Remaining Capacty 780 man  [@]Unfitered R 780 man  [@]pobo 3504 Num ~ BOARD_OFFSET
[&] self Discharge Current o maA
204 [S]Design Capacity 1000 man anCC-ORESEh
z po-4°c % DF_VERSION
z - - -

Bit Registers ~ Manual Control Panel
Name value Bit7 Bits. Bits Bita Bitz Bitz Bit1 Bito. Enter Cmd Delay Ms 4~
(5] controistetus (ni..  oxooss | ESE N ST S N GE= N I A MG IsaHeE T wo - o]
[ raos tuam) 00105 [ TG ) AT 0 AT G 0 [ S | e CHGI | | Resoaddr  tengtn | _
Fiage (ow [ ocwveew | =s | qeo | mwi  (OCEWe N seer | sese | ese .| o, |
\ [5]Pack Confipurstio . 0x5t77 |00 RESEAR | AR [ i | TS [0 SV [ ARE ] s RSNSOI
. | Gwose | meACTSTEP | sLeep | mmece |  sceu | SEpoL | SEEN | Temps | | logPenc

Transaction Log

Mame Cmd Result

bgStudio Version: 1.3.44

[ Il = »

&3 Texas INSTRUMENTS

Note: Restarting BQStudio will automatically re-enable/start the dashboard update timer
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Chemistry database

« Chemistry database stores the chemical characteristics of the battery
« Each chemistry identified by unique chemID

— Tl maintains database of chemID

— Associated with cell Manufacturer and Model

 BQStudio programs chemistry tables for given chemlID

16
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Updating chemistry database

Download BQStudio chemistry updater from https://www.ti.com/tool/bgStudio or

https://www.ti.com/tool/ GASGAUGECHEM-SW

o a \ & Wy, [

| # DazhBoard

vmgummmg Golden Image

Check for Updates S

Watch Dt

6= § e

- A
Graph Errors Leamning Cycle Parameter QA 12C To HDQ

Tnstall New Software. nistry Programming
bastudio Version: 1.3

Getting Started m Battery Chemistry

2 Commands

Commands

Rp TEXAS INSTRUMENTS.

[ 7 contRoLsTATUS
About Livion cll use LCo02 cathode and graphitized carbon anode, which s supported by the default fimare in the Impecdance tack fuel gauger. ——— |
oY allows theusl Do to aRGL3L Sitesnati battesy Chumstriss: ( £ DEVICE_TYPE
£v2300 Use this taol 10 load settings for any altermate chemirtey i your call menufacturer Indicates that their cells use a differant chemistry than LICoO2 cathodd and graphite anods. P T
Version:3.1m Note : Right Click on the selected chemistry to apply it to individual cells. The menu appears only if the fiw supports individual cell chemistries. "
Manufacturer Madel Chemistry D Description [ # nw.veRsion
(GRIEES06U 6160 Licas3/graphitized carbon (defauit) [ £ RESET_DATA
. ALPBAQOZ GA30mAR) 0207 NiCoMn/carbon
3 = R s = e erten [ ¢ ruevuncwmre
Eazs 26650M18 (2500mAh) 0434 LiFePOA/carbon [« cremu
ANR26650M1-B (2500mAR) 0440 LiFePO4/carbon —_—
ANRZGG50MI -8 Consult T before u... 0453 LiFePOs/carbon [~ Boaro_orFser
I etz e 266504 0400 LiFePO4/carbon [ = ccoreser
T AA Portable Power LFP-18650-1500 (1500 mAh) 0439 LiFePO4/carbon
o122 [ # ccoFFseT_save
Addr; GxAA [ AdPortable 26650 (3300mAR) 0451 LiFePO4/corbon
254°C (@ AdPortable 8790160 (10000mAR) 0436 LiFePO4/carbon [ ®o N
[ AEenergy AE1004765 (3500mAh) 0131 LiCo02/carbon 4 —
[ AEenergy AES3696PMLHR (2150 mAh) 0222 PSS, LINIO2 with Co, Mn doping [« serrousee -
TP2000-15PL (2000mAh) 0190 LiCo02/carbon 11 R G
INRIG00K2 (7500mAh) 0210 NiCoMn/carbon -
045062 (2300 mAh) 1254 LiNICoMn02/5GenNol, 4.2V EnterCmd  Deloy Mz
26700FE (3300mAh) 0411 LiFePO4/carbon 1000 - |
A2770102 (13000mAR) onz LiFePO4/carbon |
LPC 776285M 0204 NiCoMn/corbon Resdadde__tenglh 23
LPC5099130L (5120 mAh) 0304 NiCoMn/carbon, 4.2V P ) L0
o LPC7768251 (2700 mAR) 0304 NiCoMn/carbon, 4.2V
500 "8 604396 0100 LiCo02/graphitized carbon (default) Log Panel (Cisarios)
10007 laminate 554490 0103 LiCo02/carbon 2 =
Transaction Log
= 1600 L 1500 = 604396 (M1-V4 / Obsolete) 0105 LiCoO2/carbon 3 - i ornd Real
-2000 2000
IUN!I‘O Chemistry from Database pdate Chemistry from External File.
Chemistry Version i v

In case chemistry id or battery is not listed after updating the chemistry database

Go to http://www.ti.com/tool/GPCCHEM
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https://www.ti.com/tool/bqStudio
https://www.ti.com/tool/GASGAUGECHEM-SW
https://www.ti.com/tool/GASGAUGECHEM-SW
https://www.ti.com/tool/GASGAUGECHEM-SW
http://www.ti.com/tool/GPCCHEM

Registers — Basic vs Advanced view

* Register Advanced view provides user with more capabilities

Groups of 8 bits Groups of 16 bits

All registers are logged and Customize registers to log and

scanned scan. (Default is identical to basic
view)

Additional label field for parallel
EVM evaluation

18
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Logging at faster rate

» 1 register logged in ~35ms, approx. 28 registers logged in 1 second (Dashboard disabled)
* Logging less registers improves performance

» Select the registers to log from Registers Advanced view

& Preferences [ B | G kg Preferences [ I
type filter text All Global Settings oo v - type filter text Registers - -
A =\ Ad d Vi
All\glgf:leal Sl:ttml"ngs Set your Global Preferences here AII?I!Z:I SI:ttv‘l‘ngs Register Preference Page
Data Graph ey Maﬂager_’ﬂeﬂt Studio (bgStudic) View Type Data Graph Scan/Log Interval (millisefonds) 1000
- Data Memory el Data Mernory Log File Seperator =
. Help @ Show Advanced Views Help [y Siatic Bata (Nesds restort of Begisrer Viewi
- Install/Update Install/Update Ry Ene R Lrenen Iear. o Reguiet ek
. Registers Registers [] De not grey out RSVD bits : show actual state
Date Format during Log [YYYY—MM—DD ']
Time Format during Log [HH:MM:SS V]
Elapsed Time Format during Log [s.555 -
[Restore Defaults| [ apply | [Restore Defaults| [ Apply |
[ OK ] [ Cancel ] [ OK ] [ Cancel ]
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Registers - Advanced view

& Studio ( baStudio) 1344 —— —— oo GO el
Eile View Window Help

B¢ = 2 O & 4| ® 8 0 umo % e

L -0
Project  Begisters DataMemory  Commonds  Calibrston  Authentication Chemistry | Advanced Comm  Programming Goldenimage ~ Wstch Data Graph rors Leaming Cycle Parameter Q&4 RCToHOQ

O Registers 2
Auto Refresh s ON - Clck to Turn OFF Registers Lhdbee- N B
boStudio Version: 1344 Statlog  Scan Refresh
Registers
S Hare vave its  Log  Scan Vo s Lop  Scan  Mame Vae s Loy Saam
7 contral xa2e Hex [ @ a0 -y [ 2 ) 2 man © [
7 atrate [ ma 4 P [} - 4 [ E . ° e ¥ w
(] unfitered sOC ™ * 14 4 65535 i 14 14 08 < 4 14
- = Tompersnre 20 © P 40 - B Jcvele ount 0 wn ¥R
3 = lvetags e w B @ 0 ~ B R @ ™ « ¥ ®
& |NemAvalstie Capacky 1) man 2 @ 20 ot [ [ o om © [
=1 man » 14 500 mA 14 14 ° man v 14
Remaring Casacty "2 man ¥ P @ 2 man [ 4 o000 am0 tum v w
o ma v v
2754161 1000 man v 4
0541224
Addr GAA
@ 50°C
BiRoicier
Valoe Log Semn su1s BH se13 Bu12 B se10 819 sis 50 o1 8es s L) 82 su1 Bt0
12 v
0x0108 14 14
w17 w w
Bit15 Bit14 Bit13 Bit12 Bit11 Bit10 Bit9 Bitd Bit7 Bit6 Bits Bit4 Bit3 Bit2 Bit1 Bitd
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Configuring Advanced view

» Enable from BQStudio -> Window -> Preferences

L= |6 |t

& Battery Management Studio { bqStudio ) 1.3.44 — - — - -
File View
7 ' =5 [§ Battery Mana.. |
4 i HH s = 5 o0d & L
Project I$ | Open Perspective.. ands Calibration Authentication Chemistry | Adwvanced Comm Programming Golden Image Watch Data Graph Errors  Learning Cycle Parameter Q&A 12CTe HDQ
] L = = =
& DashB, Save Perspective As 5| (5 Advanced Comm [/ Authentication View W & Preferences o B [ =
- =
Reset Perspective Registers Al Global Settings G-o |l @ e = g
bgStudio Version: 1.3.44 Ad avi Start Log Scan  Refresh
hrancedView
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Recommended Registers to log
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Voltage, Current and Temperature logs — 1second.log

Sample,DateTime,ElapsedTime, Temperature,Voltage,LogRowTime(ms),LogStatus
1,2015-09-22 15:52:03,1.007,34.3,3993,32,SUCCESS
2,2015-09-22 15:52:04,2.001,34.3,3993,38, SUCCESS
3,2015-09-22 15:52:06,4.146,34.3,3993,30,SUCCESS
4,2015-09-22 15:52:07,5.001,34.3,3993,33,SUCCESS
5,2015-09-22 15:52:08,6.002,34.3,3993,31,SUCCESS
6,2015-09-22 15:52:10,8.150,34.3,3993,37,SUCCESS
7,2015-09-22 15:52:11,9.002,34.3,3993,27,SUCCESS
8,2015-09-22 15:52:12,10.002,34.3,3993,25,SUCCESS
9,2015-09-22 15:52:14,12.171,33.3,3993,25,SUCCESS
10,2015-09-22 15:52:15,13.002,33.3,3993,36, SUCCESS
11,2015-09-22 15:52:16,14.002,33.3,3993,34,SUCCESS
12,2015-09-22 15:52:18,16.187,33.3,3993,34,SUCCESS
13,2015-09-22 15:52:19,17.003,33.3,3993,29,SUCCESS
14,2015-09-22 15:52:20,18.003,33.3,3993,27,SUCCESS
15,2015-09-22 15:52:22,20.167,33.3,3993,31,SUCCESS
16,2015-09-22 15:52:23,21.003,33.3,3993,37,SUCCESS
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Auto cycle ( SMBus gauges )
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Configuring auto cycle

» Auto charging/discharging can be configured from Window —> Preferences -> Registers

by Preferences

ki Preferences

= e |

type filter text

AdvancedView
> All Global Settings
Data Graph
- Data Memory
> Help
> Install/Update
4 Registers
AutoCycleValues
Conditions to Start Cha
Conditions to Start Disc
Font

Conditions to Start Charging L= v -

EV2300 [2CSDA/HDQ line will go HIGH (and 2C VOUT = LOW) when:

[¥] Relative state of charge drops below 7%
Battery veltage drops below 11000mV
[] Battery is fully discharged

[] Terminate discharge Alarm is set

[] Remaining Capacity Alarm is set

[] Rernaining Tire Alarm is set

Level of Battery (in %) 7
Level of Battery (in m\V) 11000
Take Action When:
@ ANY condition is met
(71 ALL conditions are met
Relaxation time before charging (minutes) 0

[ Restore Defaults] [ Apply ]

Lok ]

Cancel ]

type filter text
AdvancedView
All Global Settings
Data Graph

- Data Memaory

> Help

> Install/Update

Registers
AutoCycleValues
Conditions to Start Cha
Conditiens to Start Disc
Font

[

Conditions to Start Discharging (=104 v v

EV2300 12C VOUT(E2 VCC) line will go HIGH (and I2CSDA/HDQ = LOW) when:

Relative state of charge rises above 100%
Battery voltage rises above 10000mY

[T Battery is fully charged

[] Overcharged Alarm is set

[] Terminate Charge Alarm is set

[T] Over Temperature Alarm is set

Level of Battery (in %) 100
Level of Battery (in mV) 10000
Take Action When:
@ ANY condition is met
() ALL conditions are met
Relaxation time before discharging (minutes) a
[ Restore Qe‘Fau\ts] [ Apply ]
[ QK ] [ Cancel ]

Wip TEXAS INSTRUMENTS
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Troubleshooting

 BQStudio does not autodetect target
— Wake up the gauge
— Check connections and follow steps in user guide

— Missing BQZ file
« Dashboard related
— Time sensitive tasks could be impacted, communication debug

— Insert and removal of adapter / EVM quicker than 4 seconds not detected

— Repeated detection of device in noisy communication conditions

 Logging can stop when new device detected
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Useful Links

BQStudio

— https://mwww.ti.com/tool/BOSTUDIO

Chemistry updater
— https:/www.ti.com/tool/GASGAUGECHEM-SW

Product pages have been updated to reflect the list of supported parts

* Know before you download if the part you are using is supported.

GPC tools landing page : https://www.ti.com/tool/GAUGEPARCAL
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https://www.ti.com/tool/GAUGEPARCAL

Aiming to provide you with convenience

Buying on Tl.com: from concept to production, inventory when you need it.

Custom quantity reels
now available

Convenience delivered.

Everything v  Searchthe T

Buy on Tl.com - convenience delivered

Purchasing on Tl.com is the easiest way to access the largest inventory of immediately available, authentic Tl parts at lower online prices. From prototype
to production, you can get what you need from Tl - production quantities, preproduction parts, multiple payment options and flat-rate shipping
anywhere, every day.

ti.com/buy

Largest inventory of authentic Tl products
Immediately available inventory

Lowest online prices*

Cut tape, custom and full quantity reels
Exclusive access to preproduction devices

Multiple payment options: line of credit (select
regions), credit cards, PayPal, AliPay, WeChat
Pay, and Union Pay

Flat-rate shipping anywhere, every day
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