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Test Procedure for LC709209F Evaluation board
1 Evaluation Kit

1.1 How to select Evaluation board

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

Evaluation board Target device Battery | Related documents

type
LC709209FXE- LC709209FXE- | 01, 04, | LC709209FXE-01-GEVB_SCHEMATIC.pdf
01-GEVB 01TBG 05, 06, | LC709209FXE-01-GEVB_GERBER.zip

07 LC709209FXE-01-GEVB_BOM.pdf

Battery profile vs registers

Number of Change of
Battery | Nominal / Rated Charging
IC Type The Parameter The Parameter
Type Voltage Voltage
(0x1A) (0x12)
01 3.7V 42V 0x00
04 UR18650ZY (Panasonic) 0x01
LC709209FXE
05 ICR18650-26H (SAMSUNG) 0x1001 0x02
-01TBG
06 3.8V 435V 0x03
07 3.85V 4.4V 0x04
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1.2 Evaluation board

noo0

. USB interface
©Lc709209F Evaluation Board Vo ';.,,'L’,‘;%J“T’ Battery

1-Cell Lithium - fon / Polymer (Li+) (ALKTI pack +
Smart LIS Gauge Sm.anlCl

LC709209F RESS
USB Micro-B Gl Tt

‘ootprint >
connector ccuracy and robustness Thermistor

@ : ﬁ A Battery
ON Semiconductor : _
. — 5] Cros200dxe-01 08 pack

LC709209F and

components

1.3 Windows application

*FGICTool_Verxxx.exe. The software can be downloaded at onsemi Web site.
(Software)

1.4 Evaluation board Block diagram

Windows
application

USB

Evaluation
Li-ion board
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2 How to connect Evaluation board

2.1 Connection of Evaluation board and Battery

Battery Pack

IP— 'Ccll Ll(il]oq
A [Polymer (Li+)
(AT Smart UB C.aur;e*m’
LC709209F RESE
.55 .
2cy| (EESH
A ] T

Fo——

BAT- Battery Connector + — BAT+

B 0920001018 Battery Connector - — BAT-
Thermistor (Cell) — BAT- and TMP
Note: 10 kQ NTC thermistor is required.

Ex. SEMITEC 103JT-025

2.2 Connection of PC and EVA board

Battery Pack

LED2ngr FFig
LED 3w Emli ) s c4 ETR10

LED4ns® 7 - e
“_ CIR1S {v_‘, F3 ‘.:
x ”~
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3 How to start application

3.1 Start application
+ Click “FGICTool_verxxx.exe”

{m Fuel Gauge IC Tool For LC7092xxF . L =HC]
Gurrent value Data measured
- 2 [FE00 Tae o
( 100 700
RSOC
50 %50
Setting %
Cell temperature
Cammunicate “C
Ambient Temp. o —a00
C 3 )
| Sub communication Zoom g
Gommand Data * -
(s OFTR) - (ks OESAAGER) | | | S Tirre RECCM]  Temp['C1  “Voltlmv] EIXOM] Temp2lCl Acurrer
Fead
2018/04/11 192814
irite
word
Flash Wite
File tvpe
Cipen file o =i

1D (32Bit HEX)

Change

Flazh write Process result < | 1

Stop meazure Glear log ] [ Store log
i —

2

Interval : 2 sec USB Connected
——

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

x

—Cammunicate

—aetting

Period of measure 2 o R
{15-3005) =l

— Cammunication Tvpe

LT

(I2C or OWSID)

I2C clock frequency
{100kHz ar 400kHz) A )

Ik I Zancel |
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- Select time interval of log and 12C clock frequency.

x

— Communicate

Period of measure
15-300s

Cammunication Tvpe

Cammunication ype
(I2C or OWST)

I2C clock frequency
¢ 100kHz or 400kHz)

4 Register setting

4.1 Set Operational mode
- Setting registers
-Input 15] in the Command field.
-Input 10001 in the Data field.

Sub communication

Fead
word
word

Command Data
(Hex 00-FF) ({Hex D000-FFFF)

[
0x15. IC Power Mode . RW.,

00002 Sleep mode .

ﬁxﬂDm . Operational mode +

Selects Power mode. .

0x0002.[*

« Click “Write word”. i ite

word
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4.2 SetAPA

Set APA parameter that is suitable for your battery. Refer datasheet about
typical APA. The applied APA value is selected by the design capacity of
your battery and Battery type. Select Maximum APA when your design
capacity exceeds the listed capacity.

- Setting registers
0B

-Input

in the Command field.

-Input 10000 to FFFF (a value suitable for your battery) | in the Data field.
Note: For example the set value in APA register is 0xODOD for 0xOD APA value.

Sub communication

Fead

word

Wi ite
y

Command

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

0Bl noo

APAL
(Adjustment Pack
r}gﬂ_licatio%

0x0B.

7
RW..| 0x0000 to OxFFFF.

Sets Adjustment parameter. ..

« Click “Write word”.

Typical APA
APA[15:8],APA[7:0]
Design Capacity Type-01 Type-06 Type-07

50 mAh 0x13, 0x13 0x0C, 0x0C 0x03, 0x03
100 mAh 0x15, 0x15 0xOE, Ox0E 0x05, 0x05
200 mAh 0x18, 0x18 0x11, Ox11 0x07, 0x07
500 mAh 0x21, 0x21 0x17, 0x17 0x0D, 0x0D
1000 mAh 0x2D, 0x2D Ox1E, OX1E 0x13, 0x13
2000 mAh 0x3A, 0x3A 0x28, 0x28 0x19, 0x19
3000 mAh 0x3F, Ox3F 0x30, 0x30 0x1C, 0x1C
4000 mAh 0x42, 0x42 0x34, 0x34 -
5000 mAh 0x44, 0x44 0x36, 0x36 -
6000 mAh 0x45, 0x45 0x37, 0x37 -

Design Capacity

APA[15:8],APA[7:0]

Type-04 Type-05

2600 mAh

0x10, 0x10 0x06, 0x06

7/1/2022
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4.3 Select battery profile
Select and set a profile that is suitable for your battery from the datasheet.
- Setting registers
-lnput 12] in the Command field.
-Input 10000 or 0001] in the Data field.

Sub communication

Fead
vord
yword \

Command Data
(Hex 00-FF) (Hex D000-FFFF)

0x12 Change Of The Param- RAW | 0x0000 to Ox0004 Seleaﬁ!mﬁew profile. 0x0000
eter
. . Wik it
+ Click “Write word”. wiord )
. Change of
Battery | Nominal / Rated . Number of
IC Type Type Voltage Charging Voltage The Parameter (Ox‘lk The (Ft’;r1a2r;\eter
01 37V 42V 0x00
04 UR18650ZY (Panasonic) 0x01
LCTg?%%‘gXE' 05 ICR18650-26H (SAMSUNG) 0x1001 0x02
06 3.8V 435V 0x03
07 3.85V 4.4V 0x04
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4.4 |nitialize RSOC
Execute RSOC initialization.

Setting registers
-Input 107 inthe Command field.
-Input TAA55] in the Data field.

Sub communicatiaon
Cammand Data

{Hex 00-FFy  {Hex D000-FFFF)

Read
waord

n? 18 55|

007

Initial RSOC., W.. | OxAABS: Initialize RS0C.,

Infialize RSOC with current voltage when
0xAA55 s set .

Click “Write 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 75mA for 3000mAh design

capacity battery.)

45 Set Thermistor mode
Select Thermistor mode.

Setting registers
-Input 16] in the Command field.
-Input 10001 in the Data field.

Sub communication

Fead
word

Command Data

(Hex 00-FF)  (Hex 0000-

FFFF)

ite 16 o001
y 7

0x16 Status Bit R/W | 0x0000: I2C mode Selects 12C or Thermistor mode. 0x0000
0x0001: Thermistor mode (Note 3)
_ ———
Wik ite
+ Click “Write word”. word

Note: This setting is not required if this LSI receives Cell temperature from Master

7/1/2022
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4.6 Set Thermistor B

Set a value that is suitable for your thermistor for TSENSE. Refer to the

datasheet of the thermistor for the B constant.
- Setting registers

-lnput 106 inthe Command field.

-Input B constant] in the Data field.

Sub communication
Fead
word
Wi ite

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

06 0oad

0x06 TSENSE Thermistor B R/W | 0x0000 to OxFFFF K Sets B-constant of the 0x0D34
TSENSE thermistor. (3380 K)
(Note 3)
Wi ite
H 113 - ”
+ Click “Write word”. wiord
5 Starting evaluation
H 13 ”
+ Click “Start measure”.
M Fuel Gauge IC Tool For LC7092xxF - m} x
Gurrent value Data measured
P {0 Fuel Gauge IC Tool For LCT092xxF — m} hd
100]
(’ Current value Data measured
5 00 Teme]T
100] 700
RSOC
60|
Settine L%
GCell temperature REDE - —_—n
]t Setting %
Ambient Temp. ol Cell temperature
l:| . Communicate C
Sub communication Graph Setting Ambient Temp. " on
o d [ T e N R [u—
T ——l ,
Read Sub communication Graph Setting Zoom 1
v [ N[ ] |eommeno i A B .
N e I i i r il | -1 Tie RECCIN]  Temp[C]  voltlri] TEDAOM] TermelC] Acurrert[ih ~
word Fead
w1 ] | emeeno 134004 & 261 4190 g —— C
Flash White 2022/06M0 134906 8 261 4199 B0 — a
File type we L T ] |eeesen0 134908 ) 261 4189 e R— c
—— 2022/06/10 134510 89 261 4199 859 — q
pen e Flash lifite HPEARAD 134012 50 761 4200 500 e o
DEEER 29 Fils type 2002/0810 134814 50 261 4200 o R— C
[ ][ chenee P 2022/08/10 134916 50 261 4199 . — C
Flach e Process resuk pb— e —p— 2002/06M0 134918 80 261 4199 500 —_— C
e —— 2002/06M0 134920 80 261 4200 500 —_— C
Flash wiite  Process resul < >
l:l Start measure Stop measure Glear log Store log..
Interval : 2 sec / 12C: 400 kHz USB Connected Detect : LCT09209F

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

Charge or Discharge Example
« Battery charger
+ Load equipment

- Various device

Battery Pack

5.3 Logging while Charging/Discharging

Fuel Gauge IC Tool For LCT092xxF - m| hod
Current value Data meazured
o5 [FE00 Temp |
( [II]I][I[I[II]I][I i :
RSOC

Settre % B h

Cell temperature

Communicate C

Ambient Temp.

T >
Sub communication RSOC Zoam ' | | J
Cammand Data * - Voltage
(ilers OOAFR) - (lezs QOUD-AFPR) Date N}Dﬁ] Termpl®C]  “altlrmy/] m—mﬂmu\{ £
= | \ | | | 2P2/EA0 135752 g7 258 3998 87g —_— C
— 20P2/06A0 135754 a7 759 2999 a7a — C
\ | | | |zomien0 135756 g7 259 002 gla —— C
2022/06A0 135758 a7 759 4001 a7a — @
Flash "ite : 2022/06A0  1358:00 a7 955 2900 &77 — C
AL 2022/06M0 135802 a7 258 3896 a77 — C
Open file £022/08/10  1350:04 7 253 3999 77— c
p—— 2022/06A0 135006 a7 259 4001 a7 — @
2022/06A0 1356808 a7 253 999 a77 — C
< >
Flagh write Process result

I:I Start measure [store: log...

Cell temperature
Interval : 2 sec / 12C: 400 kHy

209F
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Display in Command | Register Name | Comment
GUI Code
RSOC 0x0D RSOC
Temp 0x08 Cell
Temperature
Volt 0x09 Cell Voltage
ITE OxOF ITE
Acurrent 0x34 Average Cell Cell Current
Current = Acurrent * Sense resistance
MaxCellVolt | 0x2A Maximum Cell
Voltage
MinCellVolt 0x2B Minimum Cell
Voltage
MinDcurrent | Ox2F Minimum Cell Cell Current
Current = MinDcurrent * Sense resistance

7/1/2022
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5.4 End the measurements

- To end, click “Stop measure”.

”

(M Fuel Gauge IC Tool For LCT092xxF - [m]
Current value Data measured
2 [F500 TemoC
( ﬁ 100 00
RSQC
50 o
Settine - %
Cell temperature
Communicate (s
Ambient Temp. o —00
T <
Sub communication Graph Setting .. Zoam ' 1
Command Data * -
e L | -t Time RSOCH]  Temp(C]  Voltlmv] TELAQN] Temm[C] Acurrent[uv. A
e | | | [ | | 2cee/cao 135752 o7 259 3998 g8 — C
T 2022/06A0 135754 a7 259 3999 a7 — @d
e | [ | | 2ce/camo 135756 87 259 4002 oy J— c
2022/06/A10 135758 a7 255 4001 878 E— @
Flash Wtite ) 2022/06/A10 135800 a7 255 3559 877 E— C
Il e 2002/06/10 1358102 87 258 3898 877 — @
- 2022/0610 135804 a7 259 3998 &77 — C
ID (32Bit HEX) 2022/06A10 1358.08 a7 255 4001 877 — (@
2002/06A10 1355.08 g7 259 3999 877 E— [
< >
Flazh write Process result
l:l Start measure Stop measure Clear log Store log ..
Interval : 2 sec / 12C: 400 kHz USB Connected Detect : LCT09209F
This application can save all measurement log as a text file.
H “* ”»
- To save a log, click “Store log
(M Fuel Gauge IC Tool For LCT092xxF - [m]
Current value Data measured
2 [F500 TemoC
( ﬁ 100 00
RSQC
50 o
Settine - %
Cell temperature
Communicate (s
Ambient Temp. o —00
T <
Sub communication Graph Setting .. Zoam ' 1
Command Data * -
e L | -t Time RSOCH]  Temp(C]  Voltlmv] TELAQN] Temm[C] Acurrent[uv. A
e | | | [ | | 2cee/cao 135752 o7 259 3998 g8 — C
T 2022/06A0 135754 a7 259 3999 a7 — @d
e | | | | 2002/08/10 1357356 g7 259 4002 878 — C
2022/06/A10 135758 a7 255 4001 878 E— @
Flash Wtite ) 2022/06/A10 135800 a7 255 3559 877 E— C
Il e 2002/06/10 1358102 87 258 3898 877 — @
- 2022/0610 135804 a7 259 3998 &77 — C
ID (32Bit HEX) 2022/06A10 1358.08 a7 255 4001 877 — (@
2002/06A10 1355.08 g7 259 3999 877 E— [
< >
Flazh write Process result
l:l Start measure Stop measure Clear log Store log ..
Interval : 2 sec / 12C: 400 kHz USB Connected Detect : LCT09209F

7/1/2022
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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.

AU EAUDAUE L0420, WY, 1YL, 4Ud) Lﬁ R i o e
2017/05/08 20:04:27, 99, 19,4, 4087 e 23184 AT
2017/05/08 20:04:29, 99, 19.4, 4087 11 | 20197578 2008 o 102l 4087
2017/05/08 20:04:31, 99, 19.4, 4087 15 | 20197573 2008 o 152l 2000
2017/05/08 20:04:23, 99, 19.4, 4087 > oot e 2008 o VIR Y]
2017/05/08 20:04:35, 99, 19.4, 4084 - e 20, -
2017/05/03 20:04:37, 99, 19.4, 4034 17 20”1,51,8 2004 29 194 4084
2017/05/08 20:04:29, 99, 19.4, 4084 18 | 2017/5/8 2004 29 1041 4084
2017/05/08 90:04:41, 99, 19.4, 4080 10 |_2017/5/8 2004 99 194 4080
2017/05/08 20:04:43, 99, 19.4, 4030 20 | 2017/5/8 2004 99 124 4080
2017/05/08 20:04:45, 99, 19.4, 4030 21| 2017/5/8 2004 55 184 4080
2017/05/08 20:04:47, 99, 19.4, 4080 22 | 2017/5/8 2004 29 194 4080
2017/05/08 20:04:49, 99, 19.4, 4077 23 | 2017/5/8 2004 89 194 4077
2017/05/08 20:04:51, 99, 19.4, 4077 24 | 2017/5/8 2004 89 194 4077
2017/05/08 20:04:53, 99, 19.4, 4077 25 | 2017/5/8 2004 99 194 4077
2017/05/08 20:04:55, 99, 19.4, 4077 26 | 2017/5/8 2004 99 194 4077
2017/05/08 20:04:57, 99, 19.4, 4077 27 | 2017/5/8 2004 59 194 4077
2017705708 20:04:59, 99, 19.4, 4077 28 | 2017/5/8 2004 89 194] 4077
5.7 Graph
5.7.1 .csv file
+ Graph the .csv file.
11 A I i e w R L o] [ § S|
12 | 27T
13 | 207 LC709209F
4 2017 100 4500
15 | 2017
16 | 2017 a0 2000
17 | 2017 B
18 | 2017 = g 3500 £
9 o017 o E
20 | 2017 @ a0 3000 £
21 | 207 =
22 27 20 2500
23 | 207
24 | 207 0 - 2000
25 | 2017 me
26 | 2017 - o
27 | 207 RSOC (%) —— Voltage (mV)
2 201 7/5/8 2004 o5 154 4077

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

(1) Click “Graph Setting”
(2) Select “Graph 1 and 2”
(3) Change the value of range for each graph

—
{0 Fuel Gauge IC Tool For LCT092:xF CUI’SOI‘ - o x
Current value Data measured ~—
(O d—" & [Feoc \ MAnCIlVlt [y
RSOC
w | Graph Setting X
o .
Display range Range
—_—~ Jump to Cursor i Mo
259 | ¢
. S \' l/%%m o0 RSOC 0] = 100 | =
Gomman d Data * - o =
TR (s AR = Tire ReColy]  Templ'C]  voilmv] MEMAOE] Te
fed [ ] eotevmso 1ad3de E 267 21 EE ) @\ Temp | 20,0 | o | 70.0 | o
2019/04/10 141350 El 267 22 87 ' '
W L T[] eotmimao 141353 El 267 19 P16
2019/0410 141355 Bt 267 221 Ble
Flssh Wtite 201B/04110 141357 1 267 3210 81 D O valt | 0 |m"'II | 5000 | my
File type 2018/04/10 141359 50 27 3220 808
o 2018/04/10 141401 80 267 3224 806
T —— 2019/04/10 14143 &0 267 219 o2 O O |mE 0 | x10% 1000 | x10%
2019/04/10 141415 80 267 214 e
:| Chane 2018/8A0 141407 a0 267 3220 800
Flashuris | Process result 2018/0410 141400 7 267 a6 98 O O |remp2 | -20.0 | *C | 70.0 | W
] wooao tatan 7 267 3203 95
2018/04/10 141413 7 267 3221 93 o0 |a "
curent | -32768 |uv | 32767 |u¥
<
S B
tart measure top measure D O MBICE"VEﬂt | 3500 |I'ﬂ'U' | 5000 |ITI"."
O O |Mincelvolt [ 2500 |mv [ 5000 |mv
O Of MinDcurrent | 32768 |uv | 32767 |uv
Mone
6 FAQ's ol | [

Q. How do | know what battery profile to use?
A. Battery characteristics are listed on Table 8 of datasheet. If your battery is not
listed on the table, please contact onsemi.

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.

Q. Can | load the other battery profile to the Fuel Gauge?

A. Yes. You can load a new battery profile to the Fuel Gauge using Evaluation
board or Master device via I2C. Please contact onsemi for details.

7/1/2022
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7 Related Documents

Please obtain the latest documents about LC709209F at onsemi Web site

(www.onsemi.com). Search part number: LC709209F.

1) LC709209F, Smart LiB Gauge Battery Fuel Gauge LS| for 1-Cell Lithium-
ion/Polymer (Li+) Data Sheet

2) LC709209F, Application Note

3) LC709209F, Evaluation Board Documents

4) LC709209F, Software FGICTool

8 Revision history

Version Date Details

1.0 07/01/2022 Initial release
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