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Rescaled RSOC
Advanced Time to Empty
Time to Full
Ambient Temperature
High/Low Voltage
Alarm

Low RSOC

High/Low Temperature

Battery Lifetime

Estimated SOH

Cycle Count

Max/Min Cell Voltage

Max/Min Cell Temperature

Total Runtime

Accumulated Temperature

Accumulated RSOC
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Data Sheet
Click Here

Battery Fuel Gauge LSI
[Smart LiB Gauge]

for 1-Cell Lithium-ion/
Polymer (Li+) with Low Power
2 pA Opera

ON Semiconductor®
LC709204F wersonzem.com

LCTO9204F is 2 Fuel Gauge for 1-Cell Lithium-ion/Polymer .y

batteries. It is part of our Smare LB Gauge family of Fuel Gauges \/
ry RSOC (Relative Statc Of Charge) using its

HG-CV HG-CVR2 algorith

WLCSP12 14811 913051

provides accurate RSOC information cven under unstable conditions
(e.g. changes of battery; temperature, loading, aging and
self_discharge). An accurate RSOC contributes to the operating time
of pomable devices. The Fuel Gauge (in other words, Gas Gauge, MARKING DIAGRAM
Baticry Monitor or Baticry Gauge) fcature of HG-CVR2 algorithm

immediately start battery measuremeni by setting a few parameters
after batiery inscrtion. Learning cycles that make complicated
‘manufacturing process of applications can be avoided.

The LSI also supports batiery safety by alarm functions and SOH

(Statc of Healih) reporting o the application processor. The operating [P ———
onsumption current is very low 2 A and it is sitable for applicatians A < Rssembly Site
such as wearables and 1 series N parallel batteries. WL < Wetar Lot Number

YW = Assamoly Start Week

Features.

* HG-CVR2 Algorithm Technolagy

o Need for Current Sensing Resistor ORDERING INFORMATION
‘S setatadcrsan rcs shpping et page 3 of

s o st

ot Aot Comrgenceof xoc
" s et Gangig i By o
" Elminses Lesming Cyle

© Low Power Consumption Applications.
+ 2uA Operational Mode Current * Wearables 0T Devices

 improvement of the Batery Safety by Alarm Function * Smariphones/PDA Devices
RSOC/ Voltage | Temperature * Digital Cameras

© Batery Lifetime Measurement ® Portabie Game Players
SOH / Cyele Count/ Operating Time o USHrelated Devices

Remaining Time Estimation

“Time to Full/ Time to Empty

Three Temperature Inputs

+ Inputs to sense two NTC Thermistors
Via O

® Detection of Battery Operating Conditions

12C Intertace (supported up to 400 kHz)
These Devices are Ph-Free, Halogen Frec/BFR Frec and arc Rol

Compliant
© B o s, U5, 010 1 Putiication Order Number:
Seplember, 2010 - Rev.0 LC700204F D

App Note
Click Here

Battery Fuel Gauge y
[Smart LiB Gauge] for 1-Cell
Lithium-ion/Polymer with '
LC709204F

ON Semiconductor®
AND9985/D g
s onsemi com
LCT00204F s a Fuel Gauge for 1-Cell Lithium-ion/Polymer
batteries. It is a part of our Smart Lif Gauge family of Fucl Gauges APPLICATION NOTE

‘which measure the battery RSOC (Relative State Of Charge) using its

unique algorithm called HG-CVR2. The HG-CVR2 algorithm
a RSOC information even

(c.g. changes of battery: temperature, loading. aging and

selfdischarge).

This application note will explain how to initialize various
parameters for the sclected battry 10 start a higher accuracy gauging.
Users can set various registers based on their application requirement
using the notes, guidelines and examples given in this note. Sample
program codes explained at the end of the note will provide various
guideline on how this device communicates with the host side
application processors.

Batiery pack

o

Figure 1 ing LC700204F

———re=TY 1 Pubiication Order Number
1 ANDO9ESD

< Samoma
April 2021 - Rev.
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Evaluation Board
Click Here

| _ &s3.9
© i caven ©

© .C709204F Evaluation Board
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LCI09204F
o o1 m,@

- The Lowe st powes CONUMOUIOn
- Small footprint
= Migh accuracy and robuitaes!

000
onsemi X@ ==

LC70820AFXE-NCT-GEVE

LC709204FXE-NO1-GEVB

onsemi
Test Procedure for LC709204FXE-NO1-GEVB

1 Evaluation Kit

1.1 How to select Evaluation board

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

Battery
Evaluation board | Target device Related documents
Type
LC709204FXE-NOT- | LC709204FXE- | ECO1 | LC708204FXE-O1-GEVE_SCHEMATIC.paf
GEVB 01786 ECO2 | LC700204FXE-01-GEVB_GERBER zip
EC03 | LC700204FXE-01-GEVB.BOM.pdf
£Co4

onsemi


https://www.onsemi.jp/pub/Collateral/LC709204F-D.PDF
https://www.onsemi.jp/pub/Collateral/AND9985-D.PDF
https://www.onsemi.com/design/tools-software/evaluation-board/lc709204fxe-N01-gevb
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LC709204F Product Overview

Battery Fuel Gauge with Low-Power 2 JA Operation

Unique Features Typical Application Schematic

HG-CVR2: Unique gauging methodology Highly accurate and robust
based on battery’s chemical composition RSOC gauging
2 pA ultra low operating current Energy efficient Application % Battery pack
%) 5 O Ak
Battery lifetime report Provides system safety o Gécé £ I
s=>25¢8 = — —
Multi NTC thermistor sensing inputs Monitors system/battery o g 3 2 T
temperature E Application S - sal & TSE>NSE1 Lol
One-chip sensing without sensing resistor PCB footprint area & Processor spA %% 1 c709204F i 2
Other Features e A N E :
. Target battery type: 1-Cell Lithium-ion/Polymer. Pouch and Prism, Cylinder type “ - g £
. Battery capacity range: Up to 6,500 mAh x Parallel cell number oAk
. Alarms for high and low voltage, current, temperature, RSOC to the host using - t—_3
dedicated output

- Auto empty adjustment to protect the system from voltage drop of aged
battery
« The maximum and minimum condition records for failure analysis
« |12C Interface (supported up to 400 kHz) —
. 32 bits non volatile memory to be usable for any usage Description Package
X X Battery Fuel Gauge LSl for 1-Cell Lithium- WLCSP12
Markets & Applications LC709204FXE-01TBG ion/Polymer (Li+) with Low-Power 2 pA ’
0 . 1.48x1.91x0.51
peration
- Wearables

. Wireless headsets /
. &

Ordering & Packaging Information

loT devices

Smartphones / PDA devices
Portable game players
USB-related devices

14 Public Information © onsemi 2022 onsel I I‘w



onsemi Fuel Gauge Product

Model LC709204FXE
Algorithm HG-CVR2
Package WLCSP12
Size 1.48 mm x 1.91 mm x 0.51 mm
Pin Pitch 0.4 mm
Max Voltage 50V
Accuracy 12.0%
Operating Idd 2.0 yA
Rescaling V
Alarm 5
Sense Temperature 2XNTC Thermistor , Host Reported
Basic Report > Vv
Advanced Report 3 Vv
Battery Lifetime Report Vv
Current Report * Option
User ID \
Battery Embedded/Removal v
Embedded Battery Profile 5
Notes: *1: HG-CVR2 - Increased look-up tables to increase the device gauging accuracy
- Improved sampling timing to reduce the overall power consumption

*2: Basic Report - RSOC, Cell Voltage, Cell Temperature

*3: Advanced Report - Rescaled RSOC, Time to Empty, Time to Full, Ambient Temperature

*4. Battery Lifetime Report - Cycle Count, SOH(State of Health), Total Run Time

*5: Current Report - Remaining Capacity, FCC, Average Current, Dynamic Current

*6: Contact your onsemi FAE

15
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Alarms and Battery Lifetime Reporting

LC709204F sends an alert to a host via an alarm function with little or no delay, when battery operating conditions
exceed the parameters set up by the customer

A record of historical data and stresses applied to the battery are logged in the battery lifetime report

IC

Advanced
Reports

Alarm
Conditions

Battery Lifetime
Reports

LC709204F

Rescaled RSOC

Time to Empty

Time to Full

Ambient Temperature
Battery Status

High/Low Voltage

Low RSOC

High/Low Temperature
Over-Charge/Discharge Current

1

SOH

Cycle Count

Max/Min Cell Voltage
Max/Min Cell Temperature
Total Runtime
Accumulated Temperature
Accumulated RSOC
Ave/Dynamic Cell Current
Full Charge/Remaining Capacity -

1

1

*1. Optional. Please contact your onsemi FAE for details.
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Thank you
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