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Test Procedure for LC709204FXE-V01-GEVB

1 Evaluation Kit \d VARTA

1.1 How to select Evaluation board

- Select a suitable Evaluation board according to target device and your battery.

Battery
Evaluation board Target device Profile Related documents
Type
LC709204FXE-V01- | LC709204FXE- VAO1 LC709204FXE-01-GEVB_SCHEMATIC.pdf
GEVB 01TBG VA02 LC709204FXE-01-GEVB_GERBER.zip
VAO3 LC709204FXE-01-GEVB_BOM.pdf

Battery profile vs registers

Battery Information Registers
Charging Number of | Change of
Battery
IC Type Voltage The The APA
Profile Product Code Photo
Nominal Parameter | Parameter (0x0B)
Type
Capacity (Ox1A) (0x12)
4.3V @y
E CP1254 A4
e
VAO1 CP1254 A4X 1' i-lon 3 y 0x0000 Ox0AO0A
\
74mAh \¥$ /
AR 7
LC709204FXE 4.3V |
,}Ff S)
-01TBG VA02 CP1454 A4X ET lon 3 /J 0x1019 0x0001 0x0AOQA
R
(Note 1) 108mAh \Q\:‘;//
4.3V &
CP1&654 A4
B ©
VAO3 CP1654 A4X cLrtenarv, / 0x0002 Ox0AO0A
N @;:pM P\@/
145mAh | § m-’-_‘-i!.".r‘;"/

1. The LC709204FXE-01TBG in mass production is shipped with a different battery profile built in than this board.
If the battery profile of this board is used in mass production, it is necessary to downloaded it is battery profile
(LC709204FXE-V01-DATA.zip) from web site and update the profile of LC709204FXE-01TBG by yourself.

* CoinPower(CP1254 A4X, CP1454 A4X, CP1654 A4X) is a product of VARTA Microbattery GmbH.
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1.2 Evaluation board

USB interface

: _ : ’ fi : & & W Battery
©1c709204F Evaluation Board [ @ ,-ca lcton pack +
1-Cell Lithium = fon | P‘_ﬂh’rntr (Li+) si::? E;ré:u;}tm-_

USB Micro-B Smart LIS Gauge

LC709204F Ml

..s

connector Thermistor1

= The Lowest power consumption
- Small footprint 3 | .
- High accuracy and robustness Thermistor2

Battery

Onééfi']i ﬁ@ ﬁ-.i.- ' H pack -

LCTOB204F XE-VO1-

LC709204F and components

1.3 Windows application

- FGICTool.exe. The software can be downloaded at onsemi Web site. (Software)

1.4 Evaluation board Block diagram

+ .
@ Windows
Evaluation UsB application
board
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2 How to connect Evaluation board

2.1 Connection of Evaluation board and Battery

VARTA CoinPower

®1.C709204F Evaluation Bodfd

1-Cell Lithium - lon / Polymer (Lig#
Smart LB Gauge

- The Loy power consumption
- syl footprint
fHigh accuracy and robustness

Be 2

LC';09204F XE-VO1=GEVB

a
O

| onsemi

ell Li-lon
tymer {Li+)

Smart LiB Gauge

Lc70s204F ™™

- BAT+
Battery Connector - - BAT-
Thermistor (Cell) - BAT- and TMP1
Thermistor (Ambient) - BAT- and TMP2
Note: 10 kQ NTC thermistor is required.

Ex. SEMITEC 103JT-025

Battery Connector +

2.2 Connection of PC and Evaluation board

o~

©1.c709204F Evaluation Board

1-Cell Lithium - on / Polymer (Li+)
Smart Li8 Gauge

- The Lowest power consumption

=]
[LC709204F XE-VO 1=

FIC6 ETRS <L
FT1C3 FR7 D22
o ET]C4 ETRIO
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3 How to start application

3.1

Start application
- Click “FGICTool.exe”

-
{Im Fuel Gauge IC Tool For LC7092xxF

Sub communication

L =HEC
Current value Data measured
4 3¢ [FE00 Temo [T
( : 100 o0
REOC
] 950
Setting %
Cell temperature
Ciommunicate “C
Ambient Temp. o o
“C 4

zem
e

Command Diata
Uhke W-R) - (ko (ORI Date Tire RECC]  TemplC]  volt[mv] MTEDACHK] Teme[(C] Acurrer
Read
2080411 182816
i ite:
word
Flazh Wtite
File tvpe
Cpen file o BECE
1D {32Bit HEX)
Change
Flash write Procese result < | [ .
Stop meazure Glear log ] [ Store log..
B B Interval : 2 sec USB Connected B
\ —

3.2 Select communication type
« Click “Communicate” and select 12C.

Setting

L —

—~

Communicate

Communicate

Communicate

Period of
(1s-300s)

2 S

Communication Type

71712023

Communication type > 12C o

(I2C or OWSI)

12C clock frequency 400 o

(100kHz or 400kHz) kHz
o

www.onsemi.com
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- Select time interval of log and 12C clock frequency.

Communicate K

Communicate

Period of
(1s-300s)

Communication Type

Communication type 12C
(12C or OWSI)

12C clock frequency
(100kHz or 400kHz) <

cocs

4 Register setting

4.1 Set Operational mode
- Setting registers
-lnput 115 in the Command field.
-lnput 0001 in the Data field.

Sub communication

Read
ward
word

Command Data
(Hew O0-FF)  (Hex O000-FFFF)

0x15. | IC Power Mode., Rw.| X000%: glieer;";ﬁgj"e_f"“de‘ Selects Power mode. . 0x0002."
M ({4 M n
Click “Write word". Virite
word
71712023 5 www.onsemi.com
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4.2 Set APA
Set APA parameter that is suitable for your battery. Refer the table below about

typical APA.

- Setting registers
-lnput TOBJ inthe Command field.
-Input 0000 to FFFF (a value suitable for your battery)] in the Data field.
Note: For example the set value in APA register is 0OXOAOA for OxOA APA value.

Sub communication

Read
word

Cammand Data
{Hex 00-FF) {Hex 0000-FFFF)

i ite 0E| 0001
V
APAL 7 a
0x0B.. (Adjustment Pack RW.| 00000 to OxFFFF . Sets Adjustment parameter. . -
r}Eincation‘u_.
- Click “Write word”. @
Typical APA
Batte{gp';mf"e Battery Product Code APA[15:8], APA[7:0]
VAOT CP1254 A4X OX0A, OX0A
VAO02 CP1454 A4X OX0A, OX0A
VAO3 CP1654 A4X OX0A, OX0A
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4.3 Select battery profile

Select and set a profile that is suitable for your battery from the table below.

- Setting registers
-lnput 112 in the Command field.
-lnput 10000 or 0001 in the Data field.

Sub communication

Read
word
Wi ite
ward

Cammand Data
{Hex 00-FF) {Hex 0000-FFFF)

12| noot

0x12 Change Of The Param-

eter

R/W | 0x0000 to Ox0004

Sele&a battery profile.

0x0000

Wi ite
ward

)

- Click “Write word".

Battery Number of\ Change of
IC Type Profile Battery Product Code The Parameter \ The Parameter
Type (0x1A) (0x12)
VAO1 CP1254 A4X 0x0000
LC709204FXE
VAO02 CP1454 A4X 0x1019 0x0001
-01TBG
VAO3 CP1654 A4X 0x0002

71712023 7
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4.4 Initialize RSOC
Execute RSOC initialization.
- Setting registers
-lnput 07 inthe Command field.
-lnput TAAS55] in the Data field.

Sub communication

Fead
word

Ciommand Data
(Hex 00-FF) (Hex 0000-FFFF)

Wk ite 07 ARG
y /
0x07. | Initial RSOC.. W. | 0xAASS: Inifislize RSOC, | iaaize RSO with current voltage when .
- Click “Write word". ihitite
word

Note: The accuracy of the Initialization requires the OCV reading to be taken with minimal load or
charge, under 0.025C, on the battery. (i.e. less than 1.75mA for 70mAh design capacity
battery.)

4.5 Set Thermistor mode
Select Thermistor mode.
- Setting registers
-lnput 16 in the Command field.
-lnput 0001 in the Data field.

Sub communication

Fead

word

i ite 16 0001
y

0x0000 to 0x0003., BIT0: Controls TSENSET thermistor., o

Command Data
{Hex 00-FF) {Hex 0000-FFFF)

Ox16. | Status Bit, RW. BIT1: Controls TSENSE2 thermistor.. 0:0000.,
‘it ite )
- Click “Write word". word

Note: This setting is not required if this LSI receives Cell temperature from Master device via
12C.
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4.6 Set Thermistor B
Set a value that is suitable for your thermistor for TSENSE1, TSENSE2. Refer to
the datasheet of the thermistor for the B constant.
- Setting registers
-Input T06J inthe Command field.( TOE] TSENSE2)
-Input B constant) in the Data field.

Sub communication

Read
word

Command

Data
(Hex 00-FF)  (Hex 0000-FFFF)

Wite 0f 0034
word
_______________ . L.
. Sets B-constant of the 0x0D34. e
f . . . 1 h = g
(06 . TSENSE1 Thermistor B. | RW.| 0x0000 to 0xFFFF. K \ TSENSE1 thermistor . {3380k,
. | Sets B-constant of the 0x0D34. |
' . W O s . K. ! h
0x0E. TSENSEZ2 Thermistor B. | RMW.| 0x0000 to 0xFFFF. * ) TSENSEZ thermistor . {3380k,
H It H " W ite
- Click “"Write word". word
M " n
- Click “Start measure”.
lgrusl Gauge IC Toc! For LC7092xF - Elﬁlﬂl
Gurrent value Data measured r
/ PR (I Fuel Gauge IC Tool For LC7002xxF e = | B |
100
Current walue Data measured
55 [FSOC T Teme[T
100 v 700
RSOC :
50 '
Settine % :
y Cell temperature RSOG :
50 — 0
Gommunicats C Setting 20 % H
Ambient Temp. o Cell temperature
o Gommunicate 254 °C
Sub communication Ambient Temp. o 00
Sommand L 1
I o iR 00 T g
Soo/oAA T qel| St communicstion Zoom 5
Caommand Data
_— e OOFD) - e (AR | || N Tire RSCCIE]  Termpl'C]  VohDriv] MEGAOM] Terme[C] Acur ~
2019404411 19.3538 50 54 4248 0 0o
Flach Wite 201940411 19.3540 50 254 4248 0 00
File typs 201940411 19.3542 50 23 4248 0 0o
Open file o Bty 2019/04/11 103544 50 954 4248 0 oo
[0 (32Bit HEX) =it . 20M9/04/11 193546 50 254 4247 0 0o L
! File type 2018/04/11 193548 50 254 4245 0 ols] 7
Chanege — Mo Data 2018/04/11 193550 50 255 4245 o 0o
Flash write Process result - 1D (3288t HEX) 2019/04/11 103552 a0 254 4245 0 [s]s]
< T 2015/04/11 103654 50 54 4244 0 ok}
Chanee -
Flash write Process result d I, D
[Demo Mode2] Interval : 2 sec USB Connected

- Application starts measurements and logging.
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5.2 Start charging/discharging
- Connect charger/load to your battery.

+ Battery charger

- Various device

- Load equipment

Charge or Discharge Example

©1.c709204F Evaluation Board

1-Cell Lithium - ion / Polymer (Li+)

Smart LiB Gauge

~ The Lowest power consumption
- Small footprint
- High accuracy and robustness

onsemi

B

5.3 Logging while Charglng/Dlschargmg

- (] Fuel Gauge IC Tool For LC7092xxF

Gurrent value
RSOC
Setting 84 %

Cell temperature
Communicate 254 °C

Ambient Temp.
| 0.0 T

Sub communication

Command Data
(Hex 00-FF) (Hex 0000-FFFF)

i
word

Flash Write
File type
Open file Mo D5
1D (32Bit HEX)
o
I Chanee
i Flash write Process result

- . ==
Data measured
56 [REOC | Teme [
100 Tan
&0 a0
] -200
13
RSOC Zoom 8 . B
— o Voltage
Dite Tirre \\r&@[%] Temp(2] Volt[m\f%if EH‘U’WJ_FEm m
2019/0411  19:38:25 B85 254 o4 ] oo
2090411 19:38:27 85 253 493 ] o0
2019/0411  19:38:29 B85 254 o2 ] oo
2009/041 19383 85 254 o2 ] o0
2019/0411  19:38:33 B4 254 H90 ] oo
2019/0411  19:38:35 B4 254 H90 ] o0
2019/0411  19:38:37 B4 254 H90 ] oo
2019/0411  19:38:38 B4 255 M50 ] o0 1
2019/0411  19:38:H 84 254 a7 0 00 4

<

[ ]

N~

Start measure

Stop measure

[Demo Mode2]

Cell temperature

71712023
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Display in GUI Command Register Name Comment

Code
RSOC 0x0D RSOC
Temp 0x08 Cell Temperature
Volt 0x09 Cell Voltage
ITE OxOF ITE
Temp?2 0x30 Ambient Temperature
Acurrent N/A N/A Acurrent=0 for LC709204FXE
MaxCellVolt Ox2A Maximum Cell

Voltage

MinCellVolt 0x2B Minimum Cell Voltage
MinDcurrent N/A N/A MinDcurrent=0 for LC709204FXE

71712023

1
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5.4 End the measurements
- To end, click “Stop measure”.

@ Fuel Gauge IC Tool For LC709230¢F ' ® o =NREN X
Gurrent value Data measured
g %500 | Temp [T
ﬁ 100] ' 700
RSOC |
50 : n
Setting 84 % ;
Cell temperature
Communicate 25 4 C ;
Ambient Temp. o a0
00 T ] [}
Sub communication Zoom U
Gommand Data * -
U OO s (OAAR) | || Time RSCCMK]  Termpl'C]  Voltlmv] TEIAOM] TempelCl Acur
2015/04/11 193825 a5 254 4154 o] [o]u}
o 2015/04/11 193827 a5 253 453 o] [o]u}
2015/04/11 193829 a5 254 452 o] [o]u}
2015/0411 18383 a5 254 462 o] [o]u}
Flash Yrite 2015/04/11 123833 a4 254 4180 o] [o]u}
Al e 2019/04/11  19:38:35 B4 254 4180 0 00
e il Ho Data 2015/04/11 193837 a4 254 4180 o] [o]u}
. 2019/04/11 193839 a4 255 4180 o] [o]u}
ID (32Bit HE
HER: B 2019/0411 19384 a4 254 4187 o] 00 4
Change -
Flash write Process result d LI} 5
Start measure Glear log ] [ Store log
B - [Demo Mode2] Interval : 2 sec USB Connected “

5.5 Store log
This application can save all measurement log as a text file.
- To save alog, click “Store log”.

{0 Fuel Gauge IC Tool For LC7092xxF ' ® o =S X
Gurrent value Data measured
4 % [FB00 | Teme | o
: 100 ' 700
RSOC |
50 : n
Setting 84 % :
Cell temperature
Communicate 25 4 C ;
Ambient Temp. o -0
00 °r ] 3
Sub communication Zoam U
Command Data * -
(s WHAR) - (Gt OUCHARF) | || Time RSO Templ'G]  voitlmv] ITEOXIOM] TempelG] Acur =
2018/04/11 183825 a5 254 4194 o] [o]u}
o 2018/04/11 183827 a5 253 453 o] [o]u}
2018/04/11 183828 a5 254 o2 o] [o]u}
2018/0411 18383 a5 254 402 o] [o]u}
Flazh Wirite i 2018/04/11 123833 a4 254 4180 o] [o]u}
IALs Gz 2019/04411 193335 84 254 4190 o 0o
e il Mo Data 2018/04/11 183857 84 254 M50 0 00
. 2018/04/11 183839 a4 255 4180 o] [o]u}
ID (32Bit HE
SHEHE D13 2018/0411 18384 a4 254 87 o] 00 4
Change -
Flash write Process result 4 L] r
Start measure Glear log ] [ Store log...
| N [Demo Mode2] Interval : 2 sec USE Connected |
——
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5.6 Convert log file format
The output text file can be converted to Excel format csv. The conversion to csv
facilitates the analysis of data.
- Change the file format from .txt to .csv. Example) test.txt - test.csv.

P VI WE W b T W S W b IR e B AW B | L-L, AUI”WDLU:U" i o e
5017/05/06 20:04:27, 99, 19.4, 4087 12 | 2017/5/8 2004 %]
9017/05/08 20:04:29, 99, 19.4, 4037 ool e a00a 5 192l aca7
2017/05/08 20:04:31, 99, 19.4, 4087 i | 20177278 2004 o o2l 2087
9017/05/08 20:04:33, 99, 19.4, 4087 o 1 2015 /78 2008 5 Y Y
9017/05/08 20:04:35, 99, 19.4, 4084 16 e o0 :
2017/05/08 20:04:37, 99, 19.4. 4084 7. 2011/5/8 2004 99| 1ad. A0t
9017/05/08 20:04:39, 99, 19.4. 4084 18 | 2017/5/8 2004 99 184p B4
9017405708 20:04:47, 99, 19.4. 4080 19 |_2011/5/8 2004 29 194, 4080
9017405708 20:04:43, 99, 19.4, 4080 20 | 2017/5/8 2004 29 194, 4080
9017/05/08 20:04:45, 99, 19.4, 4080 21 | 2017/5/8 2004 99 194) 4080
2017/05/08 20:04:47, 99, 19.4, 4080 22 1 20117578 2004 o o
2017/05/08 20:04:49, 99, 19.4, 4077 23 2011/5/8 2004 oot
2017/05/08 20:04:51, 99, 19.4, 4077 24 | 2017/5/8 2004 29 1a4p 4077
2017/05/08 20:04:53, 99, 19.4, 4077 25 | 2017/5/8 20:04 99 184, 4077
5017/05/08 20:04:55, 99, 19.4, 4077 26 | 2017/5/8 2004 99 194 4077
9017/05/08 20:04:57, 99, 19.4, 4077 27 | 2017/5/8 2004 99 194 4077
2017705708 20:04:59, 99, 19.4, 407/ 28 | 2017/5/8 2004 88 194 4077
5.7 Graph
5.71 .csv file
- Graph the .csv file.
Cell Voltage RSOC
4400 100
90
4200
80
4000 70
";_‘ 60
= 3800 —_
% £
J 03
§ 3600 Q
E 40
3400 30
20
3200
10
3000 0
Time (s)

This graph shows association between time and cell voltage and RSOC in
constant current discharging.

71712023 13 www.onsemi.com
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5.7.2 Graph in FGICTool.exe

(1) Click “Graph Setting”

(2) Select “Graph 1 and 2”

(3) Change the value of range for each graph
4)

Appl
( PPYY Cursor

(@ Fuel Gauge IC Tool For LCT092xxF - m| x
GCurrent it value Data measure: d
P == ~ VAT [y
d 100 5000
RSOC Granh Setti w
50|
Setine 18 1% raph Setting
wm{  Display range Range
— J Jump to Cursor . o
258 | ¢ —
[ ] 201870870 RS0
Sub communication Graph Setting. 1 141224 90 %
Cammand Data o - O RS0OC | 0| % | 100 | %
(Hox 00-FF) - (Hex D000-FFFF) N 2. RSO0(]  Templ(G]  Woltlriv] TELAOM] Te
M L 1 ] |zctsosro 141340 g1 7 3321 819 @® \Temp | -20.0 | oC | 70.0 | oC
= FONBAA0 141351 & %67 Faz2 a7 : '
e 1 1] 2018/04A40 141353 &1 267 =L 816
201840 141355 & 287 3221 14
Flash Yiits 2019/0440 144357 o 267 219 at1 O O Vol | 0 | my | 5000 | my
il G 2019404410 141350 80 267 3220 08
2019/440 141400 80 267 3024 808
S e — FONBAA0 14148 ) %67 az1n 604 O O [TE | 0 | ¥10% 1000 | ¥10%
! FMBOAA0 141406 ) %67 az14 a2
I:l Chane= 20180440 141407 80 267 3220 800 i
Flash write | Process resul It 2019/0440 141408 78 267 3218 798 O O empZ | -20.0 | oC | 0.0 | o
[ ] |eoeono 1a4n kel %67 3223 795
200440 141413 ™ 267 3221 703
. OO perent | 32788|wv | 32767 |wy
Start measure Stop measure
O O paxcelvolt | 2500|mv | 5000 |mv
O O pincelvolt | 2500 |mv | 5000 |my
O [MinDaurrent | 32768 |uwv | 32767 |uv
O MNone
Cancel OK

6 FAQ’'s

Q. What is the difference between LC709204FXE-V01-GEVB and LC709204FXE-01-
GEVB?

A. Each evaluation board supports different batteries. LC709204FXE-VO1-GEVB is a
special evaluation board that supports VARTA CoinPower batteries. If you use
CoinPower batteries, use LC709204FXE-VO1-GEVB.

Also, the LC709204FXE-O01TBG in mass production is shipped with a different battery
profile built in than this board. If the battery profile of this board is used in mass
production, it is necessary to downloaded it is battery profile (LC709204FXE-V01-
DATA.zip) from web site and update the profile of LC709204FXE-O1TBG by yourself.

71712023 14 www.onsemi.com
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Q. Why does the Fuel Gauge continue to display the same voltage or temperature or
RSOC?

A. Please ensure that Fuel gauge is not in Sleep mode. Please set Operational mode if
SO.

/ Related Documents

Please obtain the latest documents about LC709204F at onsemi Web site

(www.onsemi.com). Search part number: LC709204F.

1) LC709204F, Smart LiB Gauge Battery Fuel Gauge LSI for 1-Cell Lithium-
ion/Polymer (Li+) Data Sheet

2) LC709204F, Application Note

3) LC709204F, Evaluation Board Documents

4) LC709204F, Software FGICTool

8 Revision history

Version Date Details

1.0 71712023 Initial release

71712023 15 www.onsemi.com


http://www.onsemi.com/

