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Linear Charger IC for Li-ion battery With Ultra-small Package Compatible With

Wireless Charging

B GENERAL DESCRIPTION

The XC6810 is a linear charger IC for Li-ion battery with ultra-small package compatible with a wireless charging and contact power

supply.

The charging current corresponds to 1mA to 25mA, and it has a current path function that supplies power to the system at the

same time as charging.

To realize an ultra-compact system, Battery Over Discharge Protection function, Output Terminal Short Protection function and
Battery Voltage Monitor function or Battery Low Voltage Notification function are equipped. And the IC is equipped with a shutdown
function and a wake-up function using an external push button to reduce battery consumption when the product is stored or unused.

In addition, there is a type that can indicates the charging status by modulating the input current using the CSO. We also have
prepared a type that can notify the charging status to the power supply such as a cradle by two-wire communication.

Ideal for monitoring and displaying the charging status of various wearable devices with the cradle.

BAPPLICATIONS

@ Hearing Aid

@ Wireless earphones / Headset
@ Wearable Devices

@ Wireless charging equipment
@ loT devices

@ Smartcards

BFEATURES

Input Voltage Range
Charge Voltage
Charge Current

Input Current Limit

BAT Sink Current
at Shut Down

Functions

Protection Functions

Operating Ambient Temperature
Package
Environmentally Friendly

B TYPICAL APPLICATON CIRCUIT

Type A,B,C / Functions H, N

3.5V ~28.0V

3.80V ~ 4.40V (0.05V increments)

1mA ~ 25mA, Set by an external resistor
110mA

10nA (TYP))

Shutdown, Wake-up

Battery Voltage Monitor or

Battery Low Voltage Notification
Current Path or

Vout disconnection function with Vin supplied

Battery Temperature Monitor
Input Current Limit

Battery Over Discharge Protection
Output Short Protection

Thermal Control

Reverse Current Prevention

Safty Timer of Charging

UVLO

-40°C ~ 85°C

WLP-12-01 (1.17 x 1.57 x 0.33mm)
EU RoHS Compliant, Pb Free

Comip
1uF
DCi PMID
Cinput Vi ouT +—> + »| vbD
5V DC/DC
% XC6810 FCn| oro | Ao
Cso SHDN [«
r 2 MCU / SoC
CHG/BATmonEN (1:
BAT BATMON =g Sutdown_OUT
B Thermistor 100n$ Charge/BATmonEN_OUT
L"'O;Z;:xmsr— THIN Wake-Up |« »| BATMON_IN
: K P PushControl_IN
| ISET Vss

% Rser

rJr

o
\rI'Push_SW

SBD toshare Push_SW for both
Wake-up function of XC6810 and 7J7
MCU/SoC control.
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XC6810 series

H BLOCK DIAGRAMS

1) Type A,B,C and Functions A,C,F,G,H,J,K,M,N,P

e

MVIN
n

% PMID

.

Thermal
Control

T

INPUT
cc-cv
CONTROL

uvLo
Control

cso

Wake-Up

SHDN

Control Logic

CHARGE
DRIVER Line Switch
E} MBAT Control gl
Logic
[P
CHARGE OUT Pin
cc-cv Short Circuit Current

CONTROL Protection

MPMID_DIS
MOUT

] out
z

—»| |5 mout_ois

X ISET

Over Discharge

Voltage
Control
Logic
R T Vrian open
UVLOB —»]

Battery Monitor

I@IBATXO .2
h

—»|[5 mBaTMON_DIS

BATMON

P P e
@
3

CHG/BATmonEN £

Battery Detect <
Detect T at0°%c. <‘}_<

Detect Te at10°C. }

Detect Temperature at 45°C. ﬁ
>
Detect at60°C. <\F

i P THIN

*Diodes inside the circuits are ESD protection diodes and parasitic diodes.

2) Type A,B,C and Functions B,D,E

MVIN

Vin [X 3

Thermal
Control

Jm‘L/\
T

INPUT
cc-cv
CONTROL

Control Logic

CHARGE

[—D
CHARGE OUT Pin
cc-Cv Short Circuit Current
CONTROL Protection

DRIVER Line Switch »
MBAT Control
| Logic

MPMID_DIS
MOUT

45' MOUT_DIS

Over Discharge

Voltage
Control
Logic
Rrun T Vi open
UVLOB ¥

# T

Battery Monitor

BATMON

MBATMON_DIS

Detect Te at0°c. /‘

Detect T

uvLO
Control
cso X
BAT
Wake-Up i ¢
BATmonEN
it
SHDN
Vss

Detect Temperature at 45°C. <t:ﬁ

Detect Temperature at 60°C. <t:ﬂ

i X THIN

*Diodes inside the circuits are ESD protection diodes and parasitic diodes.
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XC6810

Series
3) Type N and Functions A,C,F,G,H,J,K,M,N,P
MVIN
v X i ImLf ’ i X PMID
T opance S R S
HE} MBAT CLO;‘TEI MouT B
P out
|CNCPg‘\r/ cHarce [© T oUT Pin i
CONTROL Cglg'—r%\é)L Shonpsg;“ci;gn”"em —»| 5 mouT_pIs
Thermal
- BAT
OVe{IDDI;zcghearge Battery Monitor i
?D_Q?LO;":‘ 3 BATX0.2
i S BATMON
: £ 5

™

uvLo
Control j 4" MBATMON_DIS

Rrun s VrHn_open

cso UVLOB ¥ ‘ 5 N
BAT i
Control Logic Battery Detect < +

g Rwa

Wake-Up Detect T atoc. <\}_< {

i Detect T at 10°C +
CHG/BATmonEN a J
i %7 Raw Detect Temperature at 45°C. <:t—<

SHDN

i % Rso Detect Temperature at 60°C. _:’
Vss I

*Diodes inside the circuits are ESD protection diodes and parasitic diodes.

4) Type N and Functions B,D,E

MVIN
wn X i ~ LE ’ i P PMID
T CHARGE
DRIVER Line Switch
MBAT Control —|[5 vPmD_DIS
E‘ Logic MOUT
e b X out
coay CHARGE oUT Pin 3
- cc-cv
CONTROL CONTROL Short Giraut Current —»||5 mout_pIs
Thermal X ISET
Control i
BAT
Over Discharge i
Voltage Battery Monitor
Control <
Logic BATMON
+ h
uvLo ;
Control j MBATMON_DIS
Ran T Vrian_open
cso UvLOB | ) 54 NF
BAT n 3
Control Logic Battery Detect +
R ]
Wake-Up i Detect Temperature at 0°C. 7
Detect Temperature at 10°C.
BATmonEN
3 é Ren Detect Temperature at 45°C <j:
SHDN
i é Rso Detect Temperature at 60°C <}:
Vss

*Diodes inside the circuits are ESD protection diodes and parasitic diodes.

TOIREX
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XC6810 series |

Bl PRODUCT CLASSIFICATION

1. Standard Products

@ Ordering Information

XC6810D2RAE®-D
DESIGNATOR ITEM SYMBOL DESCRIPTION

A 4 Temperature Monitor

@ Type ,
B 3 Temperature Monitor

41,42, 43, | Charge Voltage Options
@9 Charge Voltage 4D, 44 41 —4.10V, 42—4.20V, 43—4.30V, 4D—4.35V, 44—4.40V

C
G
H

@ Functions ] Refer to Selection Guide
N
P

. Packages
—(7(*1) - -12-
®®-@ (Order Unit) 0R-G WLP-12-01 (5,000pcs/Reel)

(1) “.G” suffix denotes Halogen and Antimony free as well as being fully EU RoHS compliant.

@ Selection Guide

Functions Charge Enable CSO Output ouT Battery Monitor Output

C Battery LED Indicator1

No
G Battery Status Indicator1
H Battery LED Indicator1

Always ON 0.2 X Vear
) (Current Path function) )

J Battery Status Indicator1

Yes
N Battery LED Indicator2
P Battery Status Indicator2
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XC6810

Series
B PRODUCT CLASSIFICATION
2. Custom products
@ Ordering Information
XC68100D2RAE®-D
DESIGNATOR ITEM SYMBOL DESCRIPTION
A 4 Temperature Monitor
B 3 Temperature Monitor
@ Type ,
C 2 Temperature Monitor
N No Temperature Monitor
Charge Voltage Options
e.g. 4.20V — =4, Q=2
@3 Charge Voltage 38 ~ 44 4.35V — =4, ®=D
0.05V increments : 0.05=A, 0.15=B, 0.25=C
0.35=D, 0.85=J, 0.95=K
A
B
C
D
E
F
@ Functions G Refer to Selection Guide
H
J
K
M
N
P
BE- " (gfggfgi?t) OR-G WLP-12-01 (5,000pcs/Reel)
(*1) “-G” suffix denotes Halogen and Antimony free as well as being fully EU RoHS compliant.
TOIREX
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XC6810 series

BPRODUCT CLASSIFICATION

@ Selection Guide

Functions Charge Enable CSO Output ouT Battery Monitor Output
A Cut-off 0.2 x Veart
at UVLO Release State
B (ViNZVuvior) Low Battery State : “L”
Other State : “H”
Battery LED Indicator1
C 0.2 x VBaT
Always ON
(Current Path function)
D No
Low Battery State : “L”
Other State : “H”
E Cut-off
at UVLO Release State
F Battery Status Indicator1 (VINZVuvior)
G
H Battery LED Indicator1
Yes
J Battery Status Indicator1
A ON 0.2 x Veat
. ways
K Battery LED Indicator2 (Current Path function)
No
M Battery Status Indicator2
N Battery LED Indicator2
Yes
P Battery Status Indicator2
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XC6810

Series
HBPIN CONFIGURATION
2
cHe 1
3 BATmon
EN
BAT
4 @
A B C
(BOTTOM VIEW)
HMPIN ASSIGNMENT
PIN NUMBER
PIN NAME FUNCTIONS
WLP-12-01
A1 PMID Input Power Regulated Voltage
A2 ouT Output Power to The System
A3 BAT Battery Connection
A4 BATMON Battery Monitor Output
B1 ISET Charge Current Setup
B2 SHDN Shutdown Control Input
Battery Monitor Enable Input (Functions A,C,F,G,K,M)
BATmonEN
B3 No function (Functions B,D,E)
CHG/BATmonEN Charge Enable and Battery Monitor Enable Input (Functions H,J,N,P)
B4 Vss Ground
C1 ViN Power Supply Input
Cc2 CSO Charge Status Output
THIN Battery Temperature Detection (Type A,B,C)
C3 NF No function (Type N).
* Please do not connect anything.
C4 Wake-Up Wake Up Control Input
TOIREX
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XC6810 series |

BABSOLUTE MAXIMUM RATINGS

PARAMETER SYMBOL RATINGS UNITS
Vin Voltage Vin -0.3~30 \Y,
BAT Voltage VAT -0.3~6.6 \Y,
CSO Voltage Veso -0.3~6.6 \%
PMID Voltage Vemip -0.3~6.6 \Y,
Wake-Up Voltage VwAKEUP -0.3~6.6 V
CHG/BATmonEN Voltage VcHe/VBATmonEN -0.3~6.6 \Y
SHDN Voltage Vsb -0.3~6.6 V
THIN Voltage (Type A,B,C) VTHIN -0.3~6.6 Vv
NF Voltage (Type N) VNF -0.3~6.6 \Y,
OUT Voltage Vourt -0.3~Vpmip+ 0.3 or 6.6 (' \Y,
BATMON Voltage VBATMON -0.3~ Vpmip+ 0.3 or 6.6 (") \Y,
ISET Voltage ViseT -0.3~Vpmp+ 0.3 0r6.6 (1 \Y;
Power Dissipation (Ta=25°C) Pd 890 (JESD51-7 board) (2 mw
Junction Temperature Tj -40 ~ 125 °c
Storage Temperature Tstg -55~125 °c
All voltages are described based on the Vss.
() Either of lower one, Vpmip + 0.3V or 6.6V, is applicable.
(2) The power dissipation figure shown is PCB mounted and is for reference only.
Please refer to PACKAGING INFORMATION for the mounting condition.
BRECOMMENDED OPERATING CONDITIONS
PARAMETER SYMBOL MIN. TYP. MAX. UNITS
VN Voltage ViN 0.0 - 28.0 \%
BAT Voltage VBaT 0.0 - Vev \Y,
CSO Voltage Veso 0.0 - 6.0 Vv
CSO Current Icso 0.0 - 6 mA
Wake-Up Voltage VwaKeUP 0.0 - Vev \Y,
CHG/BATmonEN Voltage VB\i'(I'::Sn/EN 0.0 - 6.0 Y%
SHDN Voltage Vsp 0.0 - 6.0 \%
BATMON Voltage (Functions B,D,E) VBATMON 0.0 - 6.0 \Y,
BATMON Current (Functions B,D,E) lsaTMON 0.0 - 3 mA
Charge Current Range IcHe 1 - 25 mA
ISET Resistor Rset 1.95 - 46 kQ
Operating Ambient Temperature Topr -40 - 85 °C

All voltages are described based on the Vss.

8/38




XC6810

Series
Ta=25°C
PARAMETER ‘ SYMBOL ‘ CONDITIONS ‘ MIN. ‘ TYP. | MAX. ‘ UNITS ‘ CIRCUIT
INPUT VOLTAGE and CURRENTS
Input Voltage Range Vin Vuvior 5.0 28.0 -
Input Operating Voltage Range Viovr Charge is possible to Vcv 4.5 5.0 28.0 @
Supply Current lss Vin to Vss, ViN=5V, lout=0mA - 330 460 MA @
BAT Sink Current | Vear=4.5V, Charge Completion 3.0 6.0 A ®
=4.5V, i - . .
at Charge Completion Bse BAT 9 P H

BAT Sink Current Vin=V. =0V, lout=0mA,

I ! less N~ SHoN o - 3.0 6.0 pA @
at Battery Power Mode BATMON:Open, Wake-Up:Open

BAT Sink Current Vin=0V, Wake-Up:Open,

I y Isp " p:op - 10 30 nA ©)
at Shutdown Mode Shutdown Mode
CURRENT-PATH MANAGEMENT and INPUT CURRENT LIMIT
Input Current Limit Iine 85 110 140 mA @
PMID Regulation Voltage Vemip INn=60mA 4.6 4.8 5.0 \Y ®
Discharge Resistance R o5 KQ ®
fOr PMID PMID_DSCH
Input Driver On Resistance Rvin Vin=4.5V, lour=70mA, lgar=0mA - - 2.0 Q @
Output Line Switch
P . Rout lour=70mA, From PMID to OUT - 0.65 0.85 Q @
On Resistance
Discharge Resistance
R OuUT=4.5V - 300 - Q
for OUT at Shutdown Mode OUT-DSCH ®
BATTERY CHARGE
Charge Driver On Resistance Rcho Vear=4.2V, From BAT to PMID - 1.2 1.5 Q @
Charge Voltage Range Vev Selectable 50mV increments 3.8 - 44 \% ©)
Charge Voltage Accuracy Veva lgat=2mMA -20 - 20 mV ®
Charge Voltage On Hot Vev X
V lgar=2mA, Type A - - \Y,
Operation v BAT yp 0.965 ®
Vev-0.1
Recharge Threshold Voltage Vre - or - v ©)
Vevn-0.1
Trickle Charge Threshold Voltage V1re Vear Rising 2.80 2.90 3.00 V O]
Trickle Charge Hysteresis
Voltage V1RKH - 100 - mV ©)
Charge Current Range IcHa 1 - 25 mA -
Charge Current (MlN) ICHGMIN RSET=46kQ, VBAT=3.6V 0.85 1.00 1.15 mA ®
Charge Current (TYP) ICHGTYP RSET=4.79kQ y VBAT=3.6V 9.0 10.0 11.0 mA ®
Charge Current (MAX) ICHGMAX RSET=1 gst, VBAT=3.6V 225 25.0 27.5 mA ®
Charge Current On Cold _
Operation (MIN.) Ichaemin Rser=46kQ, Type A,B 0.4 0.5 0.6 mA ©)
Charge Current On Cold _

Operation (MAX.) IcHaemax Rser=1.95kQ, Type A,B 10.0 12.5 15.0 mA ©)
Charge Co(rpﬂ‘f:\?_t)"’” Current lown | Rser=46kQ 0.07 0.10 014 | mA ©)
Charge C"(m‘/’\';t.')"” Current loows | Rser=1.95kQ 2125 | 2500 | 3425 | mA ©)

Trickle Charge Current (MIN) ITRKLMIN RSET=46kQ, VBAT=2-7V 0.08 0.10 0.12 mA ®
Trickle Charge Current (MAX) ITRKLMAX RSET=1 95kQ, VBAT=2.7V 2.00 2.50 3.00 mA ®

Unless otherwise stated, Vin=5V, Cpmip=1uF
TOIREX
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XC6810 series

BELECTRICAL CHARACTERISTICS

Ta=25°C
PARAMETER | SYMBOL CONDITIONS MIN. | TYP. MAX. ‘ UNITS | CIRCUIT
BATTERY VOLTAGE MONITOR
0.2
Battery Voltage Monitor Output VgaTMON Functions A,C,F,G,H,J,K,;M,N,P - v X - V @
BAT
Battery Voltage Monitor Output
y voltag P Veamuona Functions A,C,F,G,H,J,K,M,N,P 5.0 - 5.0 % ©)
Accuracy
Battery Voltage Monitor Output
y voltag P laTaion Functions A,C,F,G,H,J,K M,N,P 5.0 ; 5.0 uA ®
Current
Battery Voltage Monitor Functions A,C,F,G,H,J,K,M,N,P
I - 0.55 0.80 A @
Supply Current SSEM From PMID, BATmonEN="H" H
Battery Voltage Monitor Output Functions A,C,F,G,H,J,K,M,N,P
. . RBATMONDCR _ - 1 0 - k Q @
Discharge Shunt Resistance BATMON=1.0V
Low Battery Monitor Voltage
y 9 VBAT LBMVT Functions B,D,E 2.95 3.00 3.05 \Y @
Threshold -
Low Battery Monitor Voltage .
. VBAT LBMVHYS Functions B,D,E - 80 - mV @
Hysteresis -
Low Battery Monitor Output Functions B,D,E
ry. P Riewv - 1.0 - kQ ®
Resistance BATMON=1.0V
PROTECTION
UVLO Release Voltage Vyvior Vy rising 3.4 3.6 3.8 \% ©)
V
UVLO Detect Voltage Vuwion Vi falling from above Vivior ; U(V)L(;R . v D
Battery Over Discharge Voltage
V 2.70 2.80 2.90 \Y,
Lockout Threshold BATDOVP @
Battery Over Discharge Voltage
v g. . g VBAT_DOVPHYS - 88 - mV @
Lockout Hysteresis ()
Battery Reverse Current Protection
i VBAT REVTH Vin-Vear, Vin falling - 60 - mV @
Threshold -
OUT Short Circuit Current
loutsce Vemip > 2.5V 70 150 300 mA ®
Threshold
OUT Short Circuit Current Deglitch
) 9 toeT outsce - 6.0 - ms ®
Time
OUT Short Circuit Current
. trevr_ouTsce - 2.0 - s @
Auto Recovery Time
Thermal Control Start
. Tes - 90 - C @
Temperature
Thermal Control END .
< Tee Inless than 1.5mA - - 110 C ©)
Temperature
SHDN, Wake-Up and CHG/BATmonEN
SHDN “L” Voltage VspL Vss - 0.3 @
SHDN “H” Voltage VspH 1.1 - 6.0 @
SHDN Pull-down Resistance Rsp - 110 - kQ @
Wake-Up “L” Voltage VwaL Vss - 0.3 V @
Wake-Up Pull-up Resistance Rwa 300 - - kQ @
CHG/BATmonEN “L” Voltage Vam Functions A,C,F,G,H,J,K,M,N,P Vss - 0.3 \Y @
CHG/BATmonEN “H” Voltage VemH Functions A,C,F,G,H,J,K,M,N,P 1.1 - 6.0 \Y, @
CHG/BATmonEN
] Rawm Functions A,C,F,G,H,J,K,M,N,P 7.5 - - MQ @
Pull-down Resistance

Unless otherwise stated, Vin=5V, Cemip=1pF

(") Design target
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XC6810

Series
Ta=25°C
PARAMETER ‘ SYMBOL ‘ CONDITIONS MIN. ‘ TYP. ‘ MAX. ‘ UNITS | CIRCUIT
NTC MONITOR ®
THIN Connected Resistance Rruin Vrun=0V 9.8 10.0 10.4 kQ
THIN Open Voltage VTHIN_OPEN Type A,B,C 1.94 2.00 2.06 V
Battery Connect Detection V1o Type A,B,C 77.0 80.0 83.0 %2 -
Battery Remove Detection y
v v . I Vou At temperature fall - 3.0 - %2 -
(Hysteresis) "
Thermistor Detection at 0°C V1o Type A,B,C 71.13 73.13 75.13 %2 @
Thermistor Detection Hysteresis . i
S VroH At temperature rise - 2.0 - %2 ©)
at0°C ™
Thermistor Detection at 10°C V110 Type AB 62.19 | 64.19 66.19 %2 @
Thermistor Detection Hysteresis .
I y V1104 At temperature fall - 2.0 - %2 @
at 10°C
Thermistor Detection at 45°C Vs Type A,B,C 30.96 | 32.96 34.96 %2 @
Thermistor Detection Hysteresis .
. y Vs At temperature fall - 2.0 - %2 @
at45c ("
Thermistor Detection at 60°C V1e0 Type A 21.16 | 23.16 25.16 %2 @
Thermistor Detection Hysteresis .
ermistor Fietection Hysteres! Vreom At temperature fall - 2.0 - %2 @

at 60°C ‘"

Unless otherwise stated,Vin=5V, Cpmp=1uF

() Design target

(2) The comparator detect voltage and hysteresis width are indicated as percentages of VTHIN_oPEN.
Vx = Vxx / VTHIN_oPEN  (VTxx: The voltage when the charging voltage or charging current is changed by sweeping the voltage
when the external voltage applied to the THIN)

(3) Type N does not include thermistor temperature monitoring function and Battery detection function.

TOIREX
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XC6810 series

BELECTRICAL CHARACTERISTICS

Ta=25°C
PARAMETER | symBoL | conpITIONS |min. [Ty, [wmax. [units | circurT
Battery Charging Timers
Trickle Charge Hold Time " trre - 0.5 - hr ©)
Main Charge Hold Time tere - 10 - hr @
Push Button Timer
Wake-Up Deglitch Time twup ‘ - ‘ 256 ‘ - | ms ‘ @
System Timers
Start Up Time " tstarT To Start Charging - 50 - ms @
Charge Completion Deglitch tooL_comp - 30 - ms @
Recharge Detect Deglitch toeL recHa - 30 - ms @
Trickle Detect Deglitch toeL TRICKLE - 30 - ms 0]
CSO Battery LED Indicator (Functions A,B,C,D,H,K,N)
Charge feso_cHe CSO Pin Nch Open Drain = ON - ON - - @
Charge Complete feso_comp - OFF - - @
Functions A,B,C,D,H - OFF - - ®
Charge Stop feso_stop
Functions K,N - ON - - @
Error feso_err 6.5 8.0 9.0 Hz ®
No Battery feso_nosat CSO Pin Nch Open Drain = OFF - OFF - - @
CSO On Voltage Vesoon lcso=1mA - - 0.5 v @
CSO Leakage Current lLcso Veso=5.5V - - 0.1 MA @
CSO Battery Status Indicator (Functions E,F,G,J,M,P)

Battery Charging less than 60% fene L 26.0 32.0 40.0 kHz 0]
Battery 60% Charging fcHa_soPER 13.0 16.0 19.0 kHz @
Battery 90% Charging fcHo_sopErR 6.0 8.0 10.0 kHz @

Charge Complete Status fere_comp 3.0 4.0 5.0 kHz @
Functions E,F,G,J 3.0 4.0 5.0 kHz 0]

Charge Stop Status fere_stop
Functions M,P 1.5 2.0 2.5 kHz @
Error Status feHe ErRR 0.8 1.0 1.2 kHz 0]
No Battery feho_NoBaT CSO Pin Nch Open Drain = OFF OFF ®
Ba:;i;‘;ﬁgz’\?;:g:g Voro soper 3680 | 3.720 | 3.777 v ®
Ba:;i;‘;:gz’ \?;:g:g Voro soper 404 | 408 | 412 v ®
CSO Sink Current (" Icso_sTaTe Constant current control - 1.0 - mA @

Unless otherwise stated, Vin=5V, Cpmip=1uF
() Design target
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Series
BTEST CIRCUITS
1) Test Circuit® 2) Test Circuit®
%’t @ (&) @
g ; Comin 9 ;CPM\D
. VIN PMID VIN PMID
A
) e cso ouT cso ouT
wavef::rrn 9 @ w
e pom BAT SHDN @ e BAT SHDN
3
THIN BATm?):SI: THIN BATm(:):Sl:
ISET Wake-Up 9 ISET Wake-Up
BATMON BATMON w
vss ;CBATMONk ; ) vss 9
» n
3) Test Circuit® 4) Test Circuit@
%’r (&) @
g m Comin g e o
R VIN PMID VIN PMD
» @ cso out e S0 ouT
wavef;rm g 9 W w
measure point
BAT SHDN BAT SHDN @
69 ®
THIN BATm?):(E;IG THIN BATmil:ng
R { ISET Wake-Up { ISET Wake-Up
\SET RSET
BATMON BATMON
Vss j;; Caarvon Vss
s &
5) Test Circuit®
%’r O
e 9 ;CPM\D
VIN PMID
cso ouT e .
BAT SHDN @
86 ORI
@ THN BATmil:glg
{ ISET Wake—Up
RSET
BATMON
vss
»
TOIREX
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XC6810 series |

B OPERATIONAL EXPLANATION

<Operation Mode >

Battery Over Discharge Voltage Lockout

(Veat < VBaT pOVP)
>
SHDN = H, Wake-Up=H Shutdown Vin 2 Vuvior
>
Mode
Wake-Up =L
(Vear >VoovetVoovehys)
A 4 A 4
VIN ; VUVLOR >
Battery power Charge
Mode < UVLO State Mode

Vin 2 Vuvior

When battery is connected for
the first time
or
V\v/BAT pin voltage is lost

Figure 1. Mode State Diagram1

EWhen the battery is connected for the first time and Vin / BAT voltage is lost in Mode State.

If a Li-ion battery is connected to BAT pin for the first time, when the voltage of Vin / BAT is lost, the operation mode inside the IC
will be undefined.

To determine the operation mode, input a voltage to VIN after connecting the Li-ion battery to release the UVLO. It shifts to Charge
Mode and confirms the operation mode.
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XC6810

Series
B OPERATIONAL EXPLANATION
< Operation Mode >
Table 1. Operation Mode Function List
Operation ) Switch State Pin State and Voltage Path
Functions
Mode Vin-PMID | PMID-BAT | PMID-OUT PMID BAT ouT
Shutdown - OFF OFF OFF GND Open GND
Mode
Battery
Power - OFF ON ON from BAT from Battery from PMID
Mode
AB,E,F OFF GND
Charge ON ON from Vin and BAT | from / to Battery
Mode CD.GH. ON from PMID
KM,N,P

B Shutdown Mode State
Shutdown Mode significantly reduces the battery current consumption.
In Shutdown Mode, the Pch driver between the BAT and PMID is turned off to shut off the battery and system.

When Vin becomes less than 3.5V (Vuviop) or BAT voltage, UVLO function is operating and the condition (a) or (b) is satisfied, the
mode changes to Shutdown Mode.

(a) Shutdown function operates during Battery Power Mode
(Wake-Up="H” (OPEN or “H” voltage is input) and SHDN="H")

(b) Battery over-discharge voltage protection function operates during Battery Power Mode
(The BAT voltage falls below over-discharge voltage threshold 2.8V (Vsar_pove) for 256ms)

The way for shift from Shutdown Mode to another mode is as follows.
(c) The UVLO state is released and shift to Charge Mode
(When Vi rises above 3.6V (Vuvior) and BAT voltage)

(d) The wake-up function is operated and shift to Battery Power Mode.
(When Vear> (Veat_pove + Vear_poveHys) and input to Wake-Up="L" continuously for 256ms.)

HBattery Power Mode State

In Battery Power Mode, the battery voltage is output from the OUT through the built-in Line Switch between the PMID
and the OUT.

The way for shift from Battery Power Mode to another mode is as follows.
(e) When the battery over-discharge voltage protection function is operated, it shifts to Shutdown Mode.
(The BAT voltage falls below over-discharge voltage threshold 2.8V (Vsar_pove) for 256ms)

(f) After releasing UVLO, it shifts to Charge Mode.

B Charge Mode State
Charge Mode is an operation mode for charging a Li-ion battery.
After shifting from another mode to Charge Mode by releasing UVLO, when battery connection detection (V1p) is operated,

charging will start after 50ms (tstarr). If it shift from another mode to Charge Mode, the previous charge status and timer
information will not be inherited.

In functions A,B,E,F, the built-in Line Switch is linked to the UVLO function. When the UVLO release state (Vin=VuvLor) is reached,
the Line Switch is turned off and the power supply to the OUT is cut off.

In functions C,D,G,H,J,K,M,N,P supply power to the OUT to turn on the Line Switch.

TOIREX
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< Charge function (Charge Mode details)>

Battery Power Mode vy = Vywor |
or
Shutdown Mode

Charge Mode
Function H,J: CHG/BATmonEN =H
Battery Connect V1uin < Vruin_open X VD
Detection " Charge Start
A L
4«@*\. KX
N Seo
%) o
9 %L
L A
X Py
Trickle Charge > Main Charge
VBAT22.9V(Vrri)
under 0.5hrs 7'y
NTC thermistor
re-installed

Charge
Abnormal Mode

Charge Completion
Charge Stop

Vgar = (Vcv or Vewn)-0.1V

<

Vear = Vcy or Ve

or
60°C(Vre0) =Thermistor Temperature
or
Thermistor Temperature <0°C(Vro)
or
Function H,J: CHG/BATmonEN=L

and Icue X 0.1 and less under 10hrs

B Charge Mode State
@ Trickle charge

If the BAT voltage is less than 2.9V (Vrrk), the Li-ion battery will be charged with one-tenth of the main charging current.
If the BAT voltage rises to 2.9V (V1rk) within 0.5hours (trrk), it shifts to main charging after 30ms(tocL_trickie). If the BAT voltage
is less than 2.9V(V1rk) after 0.5hours(ttrk), the IC changes to charge abnormal mode and stops charging the Li-ion battery.

@®Main charge

When the condition for transition from trickle charging to the main charging is satisfied, the Li-ion battery is charged with the
charging current set by the external resistance (Rset) connected to the ISET. If BAT voltage rises to the charge voltage (Vcv or
Vevn) within 10hours(tcHa), the charging current drops to one-tenth of the charging current set by the external resistor (Rset), and
after 30ms(tbcL_comp) elapses, the state changes to charge completed and charging stops.

If the charge current is higher than the charge completed current after 10hours(tcHs), charge abnormal mode and charging stops.
The main charging current can be set between 1mA (lchemin) and 25mA (lcHemax) with an external resistor (Rser). The charging
current value (lcrc) set by Rset is approximated by the following formula.

@ Charge Completed

Rset [KQ] =46 X IcHc?% [mA]

In main charging, the BAT voltage rises to the charging voltage (Vcv or Vevn) within 10hours (tcHs), and the charging current
drops to one-tenth of the charging current set by the external resistor (Rser). Then, after 30ms (tocL_comp) has elapsed, the IC
changes to the charging completed state.

When the charging is complete, the Li-ion battery will stop charging.

@®Recharge Function

When the BAT voltage drops from the charging voltage (Vcv or Vevn) to the recharging voltage Vev-0.1 or Vevn-0.1V (Vre) after
charging is completed or stopped, charging automatically resumes after 30ms (toec_recHc) elapsed.

@Charge Abnormal

If trickle charging has elapsed for 0.5hours (ttrk) or main charging has elapsed for 10hours (tcHg), it is determined that there is
a charge abnormal condition and charging stops.
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@ Current Path Function (Functions C,D,G,H,J,K,M,N,P)
During charging, power is supplied to the system through the OUT and charging to the Li-ion battery at the same time.

@ Charge Control Function (Functions H,J,N,P)

Functions H,J,N,P charge the Li-ion battery connected to the BAT while applying the “H” voltage(VswmH) to the CHG/BATmonEN.
When the "L" voltage (VewmL) is applied to the CHG/BATmonEN or the internal pull-down resistance (Rswm) reaches the "L" voltage in
the High impedance state, charging is stopped and the timer count is paused.

When the CHG/BATmonEN pin is set to “H” voltage again, if the BAT voltage is lower than the recharge voltage Vcv-0.1V or Veve-
0.1V(Vrc), it will be charged continually from the charge state when it was set to “L” before and timer.

If the BAT voltage is higher than the recharge voltage Vcv-0.1V or Vevn-0.1V(VRe), the charge stop state is maintained until it drops
to the recharge voltage Vcv-0.1V or Vevn-0.1V(Vre).

@ Li-ion battery (NTC thermistor) temperature monitoring / battery connection detection (Type A,B,C)

Battery connection detection (NTC thermistor connection detection)

If the Li-ion battery has a built-in NTC thermistor, the connection of the NTC thermistor is detected by monitoring the THIN voltage.

When the THIN voltage falls below 80.0% (V1p) of VTHIN_oPEN, it is recognized that the battery is connected and the battery
connection is detected.

If the THIN voltage higher than 83.0% (V1o+Vou) of VTHiN_open by removing the Li-ion battery etc., charging will stop,
but Charge Mode will be maintained.

If the THIN voltage drops below 80.0% (V1b) of VtHiN_open again, charging will start again after 50ms (tstart) has elapsed.
However, in this case, the charging status and timer information will not be inherited.

Li-ion battery temperature monitoring function

For Type A,B and C by monitoring the THIN voltage, the temperature of the Li-ion battery can be monitored via the NTC thermistor

connected to the THIN. The charging current and charging voltage are controlled by the temperature of the Li-ion battery for safe
charging.

Please refer to the following pages for the operation details of each type.

NTC temperature detection conforms to the characteristics of Murata NCP15XH103F03RC.

*Battery Power Mode NTC thermistor / temperature monitoring

Normally, the voltage output from the THIN is output only in Charge Mode, and temperature monitoring using the NTC
thermistor is possible only in Charge Mode.

For Battery Power Mode, there is no output from the THIN.

However, since the FET between the THIN and the reference voltage is turned off, it is possible to apply the voltage to the
NTC thermistor from the outside.

This makes it possible to monitor the temperature of Li-ion battery using an NTC thermistor even during the Battery Power
Mode, and it is possible to monitor the battery temperature by MCU etc.

TOIREX
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Li-ion battery temperature monitoring function (Continued)

HType A (4 temperatures monitoring,0°C, 10°C, 45°C, 60°C)

Icus(Adjustable)
ICHG x 0.5 E
i Hot
i Normal Operation 1 '
Cold i p E Operation
Operation | i
0°C 10 °C 45 °C 60 °C

Charge Current vs. Thermistor Temperature (Type A)

Vev
| Vevh
Cold ' Normal Operation
(@] tion | i
peration i | Hot
i i Operation
0°C 10 °C 45°C 60 °C

Charge Voltage vs. Thermistor Temperature (Type A)

Cold Operation
When (Vo) < Thermistor Temperature =10°C(V110) , the charge current is limited to lcue x 0.5.
During Cold Operation, the charge current is limited to lcueX 0.1.
When Thermistor Temperature =0°C(Vro), the charging and timer counting are temporarily stopped.
The recharge function does not operate when charging is stopped by the temperature monitoring function.

Normal Operation
When 10°C(V110) < Thermistor Temperature <45°C(V14s), charging takes place with the charge current lcc and the charge

voltage at Vev.

Hot Operation

When 45°C(Vr4s5) = Thermistor Temperature <60°C(Vreo0), the charge voltage changes to Vcvh and charging continues.
When 60°C(Vre0) =Thermistor Temperature, charging and timer counting are temporarily stopped.
The recharge function does not operate when charging is stopped by the temperature monitoring function.
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Li-ion battery temperature monitoring function (Continued)

W Type B (3 temperatures monitoring,0°C, 10°C, 45°C)
ICHG(AdjustabIe)

ICHGX 0.5

Normal Operation

Cold
Operation

0°C 10 °C 45 °C
Charge Voltage vs. Thermistor Temperature (Type B)

Comparing to the type A, type B does not monitor at 60°C, charging and timer counting are temporarily stopped at 45°C=
Thermistor Temperature.
The recharge function does not operate when charging is stopped by the temperature monitoring function.

M Type C (2 temperatures monitoring, 0°C, 45°C)
Iche(Adjustable)

Normal Operation

0°C 45 °C
Charge Voltage vs. Thermistor Temperature (Type C)

Comparing to the type A, type C does not monitor at 10°C(V110) and 60°C(Vte0), when Thermistor Temperature =0°C(Vro) or
Thermistor Temperature =245°C(V14s), charging and timer counting are temporarily stopped.
The recharge function does not operate when charging is stopped by the temperature monitoring function.

TOIREX
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< Shutdown Function / Wake Up Function>
H Shutdown Function
When the Vin is less than 3.5V (VuvLor) or the Li-ion battery voltage, the UVLO function is active. When a “H” level voltage
(VspH) is input to the SHDN in this state, it shifts to Shutdown Mode on its rising edge. During Shutdown Mode operates, the
P-channel driver between the BAT and PMID is turned off to disconnect the battery and system.
The SHDN has a built-in pull-down resistor (Rsp).

W Wake Up Function

If the Vin is lower than 3.5V (VuviLor) or the BAT voltage (Vear) is higher than 2.888V (Vear_pove + Vear_povrHys), the device
will switch to battery mode when a "L" level voltage (VwaL) is continuously applied to the wake-up for 256ms (twup) or longer.
The Wake-Up has a built-in pull-up resistor (Rwa).

< Protection Function>
HInput Current Limit Function
The input current is limited to 110mA (Iin.) by the Pch driver flowing between the Vin and the PMID.

BUVLO Function
When the Vi falls below 3.5V (VuviLobp) or below the Li-ion battery voltage, UVLO is detected. The Pch driver between
the Vin and the PMID is turned off. The device shifts to Battery Power Mode, and charging stops.

When the Vin is higher than 3.6V (VuvLor) and the Li-ion battery voltage, UVLO is released. The device shifts to Charge
Mode.

B Thermal Control Function

A thermal control function is built in to prevent destruction and thermal runaway due to IC heat generation.

When the chip temperature reaches 90°C (Tcs), the input current limit is reduced. Even if the thermal control function works,
it does not enter an abnormal state and the CSO output does not change.

HMReverse Current Prevention Function

To prevent reverse current from the Li-ion battery to charger, the voltage difference between the BAT voltage (Vear) and the
VN voltage are monitored. When the Vin voltage drops to Vear + 60mV (Veat_revth), the Pch driver between the Vin and the
PMID is turned off. It also prevents reverse current flow to the Vin side through the parasitic diode of the Pch driver.

When the Vin voltage exceeds Vear + 60mV (Vear_revth), this function is released.

HBattery Over Discharge Protection Function

During Battery Power Mode period, if the Li-ion battery voltage falls below 2.8V (Vear_bove) for 256ms continuously, the
device enters Shutdown Mode.

In Shutdown Mode, the Pch driver between the BAT and PMID is turned off to disconnect the battery and system.

The battery over-discharge voltage protection function is released when a voltage of 3.6V (VuvLor) or more is applied to the
Vin and the UVLO is released.

H Output Terminal Short Protection

When a current is higher than the over discharge current (loutscc) flows through the Line Switch between the PMID and
OUT for 6ms (toec_outscc). Line Switch is turned off once and turned on again after 2s (trcvr_outscc).
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Table 2. Each function Supported operating modes

Operation Mode

Function Shutdown Battery Power Status after detection
Charge Mode
Mode Mode
Input .CL'Jrrent ) ) Active No Change
Limit (hne < lour)
. . . UVLO State : Battery Power Mode
UVLO Active Active Active UVLO State — UVLO Release : Charge Mode
. No Change
Thermal Control ) ) Active (Limit input current corresponding to Tj)
Battery Reverse - - Active Battery Power Mode
Current
Battery Discharge - Active - Shutdown Mode
Voltage Lockout
L . . No Change
OUT Short Cireut ) Active Active (PMID - OUT Line Switch : 2s Period OFF)
Shutdown - Available - Shutdown Mode
Wake-up Available - - Battery Power Mode

TOIREX
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< Charging status output CSO >

HBattery LED Indicator Function : Functions A,B,C,D,H,K,N
Each charging state is indicated by ON-OFF of CSO (Nch open drain output). Good for displaying charging status with LED drive.

Table 3. CSO output pattern (Battery LED Indicator)

LED (CSO Output)
" Safety : -
STATUS Condition Timer Battery LED Indicator1 Battery LED Indicator2
(Functions A,B,C,D,H) (Functions K,N)
. OFF ON
Before Charge Start Active (High impedance) (Low impedance)
' . ON
Trickle Charge Active (Low impedance)
. . ON
Main Charge Active (Low impedance)
OFF
Charge Complete Reset (High impedance)
Thermistor Temperature <
0°C(V1o)
Type A
(4 temperatures monitoring) :
60°C(Vte0) =Thermistor
Temperature
Charge Stop Type B OFF ON
by temperature monitoring L Pause C .
function (3 temperatures monitoring) : (High impedance) (Low impedance)
45°C(V1a5) =Thermistor
Temperature
Type C
(2 temperatures monitoring) :
45°C(Vr45) EThermistor
Temperature
Charge Disable Status OFF ON
(Charge Enable=L, Charge Stop Pause (High impedance) (Low impedance)
Function H, N) 9 P P
Charge Abnormal State Charge Stop Active 8Hz Oscillation
No Battery S
Vi
(THIN OPEN) Charge Stop Reset OFF (High impedance)
No Battery .
(=4 (=4
(THIN Connected) Charge Complete<Recharge Active ON&OFF
UVLO or
No Power Battery Reverse Current Reset OFF (High impedance)
Protection
Shutdown Mode - OFF (High impedance)
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< Charging status output CSO (Continued)>

M Battery Status Indicator Function : Functions E,F,G,J,M,P
The battery voltage capacity and charge status during charging are shown by turning the CSO ON / OFF at the frequencies shown

in Table 4. Good for monitoring the charging status with MCU / SoC.

Regarding the connection of the CSO, if digital output is required to monitor the charging status with the MCU / SoC, connect a

pull-up resistor to the CSO.

When notifying the input side of charging information using two-wire communication, connect the CSO directly to the Vin.
Since the CSO of battery status indicator function constant current control of 1mA (lcso_state) during ON, the input current is
modulated according to the ON-OFF of the CSO to charge the power supply side of the Vin voltage. It is possible to notify the

status.
Table 4. CSO output pattern (Battery Status Indicator)
CSO Output
" Safety - Htpd -
STATUS Condition Timer | Battery Status Indicator1 | Battery Status Indicator2
(Functions E,F,G,J) (Functions M,P)
Before Charge Start Active 4kHz Oscillation 2kHz Oscillation
Battery Charging less than 60% Active 32kHz Oscillation
Battery 60% Charging Active 16kHz Oscillation
Battery 90% Charging Active 8kHz Oscillation
Charge Complete Status Reset 4kHz Oscillation
Thermistor Temperature <
0°C(V0)
Type A
(4 temperatures monitoring) :
60°C(Vte0) =Thermistor
T t
Charge Stop e?pe;aBure
by temperature monitoring yp o Pause 4kHz Oscillation 2kHz Oscillation
function (3 temperatures monitoring) :
45°C(V145) =Thermistor
Temperature
Type C
(2 temperatures monitoring) :
45°C(V145) =Thermistor
Temperature
Charge Disable Status
(Charge Enable=L, Charge Stop Pause 4kHz Oscillation 2kHz Oscillation
Function J, P)
Charge Abnormal State Charge Stop Active 1kHz Oscillation
No Battery L
)
(THIN OPEN) Charge Stop Reset OFF (High impedance)
No Battery :
= =
(THIN Connected) Charge Complete<Recharge Active ON&OFF
UVLO or
No Power Battery Reverse Current Reset OFF (High impedance)
Protection

Shutdown Mode

OFF (High impedance)

TOIREX
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M Battery Status Indicator Function : Functions E,F,G,J,M,P (Continued)

When the charging voltage of the Li-ion battery is 4.2V, the charging rate is calculated by the following formula.

Vere = (Vear-3.0V) / (Vev-3.0V) x 100 [%]

Table 5 shows a guideline for the charging rate when using a Li-ion battery with a charging voltage other than 4.2V.

Table 5. Examples of VcHg,Vear and STATUS
Ve Battery Charging less than 60% Battery 60% Charging Battery 90% Charging
Veat < 3.72V 3.72V = Vsat < 4.08V 4.08V = Vpat
3.80V Vehe < 90% 90% = VcHe -
4.20V VcHe < 60% 60% = Veat < 90% 90% = VcHo
4.35V Vche < 53%

53% = VBaT < 80%

80% = VcHe
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< Battery low voltage notification function / Battery voltage monitor function>
HBattery low voltage notification function : Functions B,D,E

When the BAT voltage falls below Vear_Lemvr, the battery is in a low voltage state. The Nch open drain output connected to the
BATMON is turned ON and the BATMON is set to "L"(Low impedance).

When the BAT voltage is higher than Vear_smvt + VeaT LBMVHYS, the battery low voltage state is released. The Nch open drain
output is turned off, and the BATMON is set to "H" (High impedance). This function works regardless of the BATmonEN status.

Table 6. Battery low voltage notification function and charge status and BATMON output

Functions Mode BATmonEN Low Battery State BATMON Output

Shutdown Mode - - H
(High impedance)

B.D.E No “H"
T Battery Power Mode, (VBAT_LBMVT + VBAT_LBMVHYS = VBAT) (High impedance)

/ Charge Mode ) Yes “L

(Veat < VBAT LBMVT) (GND)

Battery voltage monitor function

H Battery voltage monitor function / Battery voltage monitor Enable / Charge control function : Functions A,C,F,G,H,J,K,M,N,P

During apply a "H" voltage (VewmH) to the BATmonEN, the voltage divided by the BAT voltage (Vsat) can be output from the BATMON
to monitor the Li-ion battery voltage.

Veatmon = 0.2 X VBar
If use this function, connect a capacitor 100nF between the BATMON and the Vss.

Battery voltage monitor Enable : Functions A,C,F,G,K,M

When a "L" voltage (VsmL) is applied to the BATmonEN or the voltage is set to High impedance, the voltage becomes "L" or less
due to the internal pull-down resistance (Rewm), then the capacitor connected to the BATMON is discharged by the internal pull-down
discharge resistor (ReaTMONDCR).

Table 7. Battery voltage monitor function and charge status and BATMON output
Functions Mode BATmonEN Charge State BATMON Output
Shutdown Mode - - (_;ND or High

impedance
Charge Mode ayr

A,C,F.G,KM / Battery Power Mode H No Change 0.2 x Veat
Charge Mode o »

/ Battery Power Mode L No Change GND

Charge control function / Battery voltage monitor Enable : Functions H,J,N,P

The Li-ion battery connected to the BAT is charged while an "H" (Vewn) voltage or higher is applied to the CHG/BATmonEN. During
apply a "L" (VemL) voltage or less to the CHG/BATmonEN, or put it in the High impedance state, when the internal pull-down
resistance (Rewm) reaches the “L” voltage, charging is stopped and the timer count is paused.

When apply a "H" voltage to CHG/BATmonEN again, charging will continue from the charge state and timer when it was set to "L"
before.

Table 8. Charge control function and charge status and BATMON output
Functions Mode CHG/BATmonEN Charge State BATMON Output
Shutdown Mode - - . QND or
High impedance
“H” Charge Enable 0.2 x Veart
Charge Mode oh Disabl
H,JN,P oL arge bisabie GND
(Timer pause)
“‘H” 0.2 x Veat
Battery Power Mode Charge Disable
“L” GND
TOIREX
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< Charge timing chart>

Type A (4 temperatures monitoring 0°C, 10°C, 45°C, 60°C)

60°C

Battery
Temperature

10°C
0°C

45°C

Veov -

VeaTt

V1rK (= 29V)

ov

lena(Adjustable)

IgaT

0.5 % Iche

ek (0.1 % long)
Ico (=0.1 % Icha)

OmA

Charge
Start

L __

4—  Trickle Charge  —

~

Cold Operation
(Type A only)

Hot Operation
(Type A only)
Main Chargg ———

Charge Completion
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B TYPICAL APPLICATION CIRCUIT
Type A.B.C / Functions H, N
Cemip
1uF
DCinput ; PMID - _ .
5V V|N ouT l Ll DC/DC l VDD
D /
ol %C6810 Fcn| orwo | Ao
Reso
CSsO SHDN |«
47 § Reutia MCU / SoC
CHG/BATmMonEN E
BAT BATMON el S Sutdown_OUT
B Thermistor 100,1; Charge/BATmonEN_OUT
L"'°I;‘a/tpt‘e’|rym$r— - (NTC THIN Wake-Up |« P BATMON_IN
v : | K P PushControl_IN
| JI ISET Vss SBD toshare Push_SW for both

Type A,B,C / Functions E

o
ﬁPush_SW

Wake-up function of XC6810 and
MCU/SoC control.

Ay

DC/DC

X
;C.N orLDO

ICL

s_
ReutL1
W\
Reuui2

Reso

Cemip
1uF
DCinput PMID
5Vp > Vin ouT
XC6810
CSO SHDN
BAT BATMON
Thermistor
Li-ion/Pol
i-ion/Polymer_ THIN  Wake-Up
Battery
: ISET Vss

<4

SBD to share Push_SW for both
Wake-up function of XC6810 and
MCU/SoC control.

vy

VDD

MCU / SoC

P ChargeStatus_IN

Sutdown_OUT

BATMON_IN
PushControl_IN

*

TOIREX
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B TYPICAL APPLICATION CIRCUIT

[Typical Examples]

FUNCTIONS MANUFACTURER PRODUCT NUMBER Description
Cemip - Murata GRMO033R60J105MEA2 1uF/6.3V (0.6x0.3x0.35mm)
Rser - - - 1.95kQ) to 46kQ
FUNCTIONS MANUFACTURER PRODUCT NUMBER Description
ACEFGH.J, Murata GRM155R71E104KE14 100nF/25V (1.0x0.5x0.55mm)
Cearmon (123) K.M.N,P
B.D,E - - -
RpuLL1 - - - 100kQ
ACEFGH,J, ) _ -
RpuLL2 K.MN,P
B.D,E - - 100kQ
FUNCTIONS MANUFACTURER PRODUCT NUMBER Description
EEGJMP ) ) To MUC/SOQ: 1'OO!<Q
Reso 2-wire communication: Short
AB,C,DHKN - - 10kQ
Dcso AB,C,DHKN Wurth Elektronik 150 060 RS7 500 0 Emitting Color: Red, VF: 2V
TYPE MANUFACTURER PRODUCT NUMBER Description
Resistance: 10kQ @ 25°C
NTC AB,C Murata NCP15XH103F03RC B-constant (25 - 50°C): 3380K
N - - -

") Some ceramic capacitors have an effective capacitance that is significantly lower than the nominal value due to the DC bias and

ambient temperature.

For the capacitance used for this IC, use an appropriate ceramic capacitor according to the DC bias usage conditions (ambient
temperature), and make sure that the effective capacitance value is almost the same as the recommended component.

If a capacitor that greatly deviates from the effective capacitance value of the recommended component is used, the terminal
voltage of PMID and BATMON may become unstable or the IC may not operate normally.
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BAPPLICATON CIRCUIT EXAMPLES

(a) DC 5V input : CSO LED drive (Functions A,B,C,D,H,K,N)
A circuit that connects an LED to the CSO and drives the LED. It is possible to display the charging status by the LED.

DCinput
5V

ClpM;D For Functions A, C, H, K, N For Functions B, D
u
Vi PMID ouT / Al » *+ »| vbD
DC/DC
% XC6810 FCn| oro | e
CSO SHDN (#—
er 2(3) MCU / SoC

CHG/BATmonEN |«

 ——

BAT BATMON | 240 Sutdown_OUT
» Thermistor 100&% Charge/BATmonEN_OUT|
L|-|0;£Z:Irymer_ 3 (NTC THIN Wake-Up [ »| BATMON_IN
4 : | Hf P PushControl_IN
| Jl ISET Vss o SBD toshare Push_SW for both
I Reer 7J7 E'PUSh—SW Wake-up function of XC6810 and 47
MCU/SoC control.
ouT Ch
Functions Battery Monitor Output CSO Output DC input Supply DC input Open En:[)?:
(ViIN=VuvLoR) (UVLO State)
A GND No
C Battery LED Indicator1
H 0.2 X VBaT VemiD Yes
K Battery LED Indicator2 Veuo (=Vear) No
N Yes
B Low Battery State : “L” . GND
5 Other State - “H” Battery LED Indicator1 Voo No

(b) DC 5V input : Two-wire communication (Function E,F,G,J,M,P)

By connecting CSO to DC input, the current from the DC input is modulated, and the cradle can monitor and display the charge
status using two-wire communication.

DCinput

Cemip

For FunctionsF, G, J,M,P For Functions E
1uF /
> Vi PMID 6yt 1> T »| VDD
DC/DC
XC6810 FCn| orlDO T
\ 4
1mA cso SHDN |«
modulation s § (g) MCU / SoC

CHG/BATmonEN |«

BAT BATMON C“A}“ﬂ" Sutdown_OUT
. Thermistor 100("E) Charge/BATmonEN_OUT|
L|-|on/Ponm:rer_ — (NTC THIN Wake-Up |« »{ BATMON_IN
Battery | |
| | v Nﬁ P PushControl_IN
| JI ISET L o SBD toshare Push_SW for both
e f Rser 47 \rI'Push_SW Wake-up function of XC6810 and 717
MCU/SoC control.
ouT Ch
Functions Battery Monitor Output CSO Output DC input Supply DC input Open En:[ﬂ:
(VIN=VuvLoR) (UVLO State)
E Low Battery State : “L”
Other State : “H” GND N
F Battery Status Indicator1 °
G Vemip (=VBAT)
J 0.2 X Veat Yes
M . Vemip No
P Battery Status Indicator2 Yeos
TOIREX
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(c) DC 5V input : Charging level monitoring by MCU using CSO signal (Function G,J,M,P)
The charge level is output from CSO to MCU / SoC. Since the MCU / SoC needs to operate during charging to monitor the CSO,
the operation voltage is supplied to OUT through the Current Path.

Crmip
I 1uF
DCinput > Vin PMID it —» _ o—»! VOD
5V _ L
DC/DC
XC6810 Fon| oro | Fa
Ccso SHDN |«
r § MCU / SoC
CHG/BATmMoONEN [« —| ChargeStatus_IN
BAT BATMON CBA%)N Sutdown_OUT
Thermistor Charge/BATmonEN_OUT
. 100nF] _
Liion/Polymer | _ (NTC THIN Wake-Up |« s | BATMON_IN
Battery | |
| |< P PushControl_IN

' ISET Vss !

| JI o SBD toshare Push_SW for both

i Rser 47 E'PUSh—SW Wake-up function of XC6810 and 717

MCU/SoC control.
Bl Charge
Functions Battery Monitor Output CSO Output DC input Supply DC input Open Enabglle
(VINZVuvLoRr) (UVLO State)
G . N
J Battery Status Indicator1 Yeos
0.2 x VBaT VemiD Vemip (=VBAT)

M Battery Status Indicator2 No
P Yes

(d) Wireless power supply (Function A,B,C,D,H,K,N)
This is an example of a wireless power supply circuit. Since the rectified output of the wireless power supply may generate a high
voltage, the anode of the LED connected to CSO is taken from the constant voltage output PMID.

C
IPZA;D For Functions A, C, H,K,N For FunctionsB, D
PMID N -
l Pl + Vin ouT T e 4 VDD
» ., XC6810 Teul oo | Fa
Cso SHDN |«
Wireless / ” 2(2) MCU / SoC
input
CHG/BATmonEN [«
BAT BATMON 17 Sutdown_OUT
. Thermistor (;(): Charge/BATmonEN_OUT|
Ln-non/Ponmorar_ _ (NTC THIN Wake-Up [ Blgg""f“‘ » BATMON_IN
Battery | | n
| | SET v K P»{ PushControl_IN
| Jl > o SBD toshare Push_SW for both
-~ Rser ’J7 E'PUSh—SW Wake-up function of XC6810 and 7J7
MCU/SoC control.
ouT Char
Functions Battery Monitor Output CSO Output DC input Supply DC input Open En:b?:
(VIN=VuvLoR) (UVLO State)
A GND No
C Battery LED Indicator1
H 0.2 x Veat Vv Yes
PMID _
K Battery LED Indicator2 Vewo (=Veat) No
N Yes
B Low Battery State : “L” . GND
D Other State : “H” Battery LED Indicator1 Ve No
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BNOTES ON USE

1.

10.

11.

12.

13

For temporary, transitional voltage drop or voltage rising phenomenon, the IC is liable to malfunction should the ratings be
exceeded. Also, if use the conditions outside the recommended operating range, the IC may not operate normally or may cause
deterioration.

Where wiring impedance is high, operations may become unstable. Please strengthen Vin, Vss, BAT, PMID and OUT wiring in
particular. If necessary, add capacitance between OUT and GND to suppress voltage fluctuations in OUT lines.

Always avoid applying a voltage lower than the Vss voltage to each input, including transient voltage fluctuations.
Please mount an output capacitor(Cemip) and a charging current setting resistor (Rser) as close to the IC as possible.

This IC uses an external thermistor to detect and control temperature with high accuracy. Please sufficiently test the position of
the external thermistor to ensure that it enables accurate temperature detection.

Reversing the polarity of the battery may cause destruction and is extremely dangerous. Never reverse the polarity of the battery.

Short-circuiting to neighboring pins may cause malfunctioning and destruction. Exercise sufficient caution when mounting and
using the IC.

If a large ripple voltage occurs at the Vin, the IC may malfunction. If necessary, add a capacitance between Vin and GND to
suppress voltage fluctuations in the Vi line.

Do not connect anything other than a resistor to the ISET.

If the input voltage is low for a product with a high charging voltage, the reverse current protection function stops charging at a
voltage lower than the set voltage.

This IC has a built-in lithium battery protection function, however, if a protection circuit is not provided in the battery or between
the battery and the BAT of this IC, please make a decision after carefully considering the safety of your entire product.

Torex places an importance on improving our products and their reliability. We request that users incorporate fail-safe designs
and post-aging protection treatment when using Torex products in their systems.

. Note on mounting (WLP)

a) Mount pad design should be optimized for user's conditions.

b) Sn-AG-Cu is used for the package terminals. If eutectic solder is used, mounting reliability is decreased. Please do not use

eutectic solder paste.

c) When underfill agent is used to increase interfacial bonding strength, please take enough evaluation for selection. Some underfill

materials and applied conditions may decrease bonding reliability.

d) The IC has exposed surface of silicon material in the top marking face and sides so that it is weak against mechanical damages.

Please take care of handling to avoid cracks and breaks.

e) The IC has exposed surface of silicon material in the top marking face and sides. Please use the IC with keeping the circuit open

(avoiding short-circuit from the out).

f) Semi-transparent resin is coated on the circuit face of the package. Please be noted that the usage under strong lights may

affects device performance.

TOIREX
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B TYPICAL PERFORMANCE CHARACTERISTICS

(1) Charge Current vs. External Resistor (Normal Operation)

50

N w B
o o o

External Resistor:Rget [kQ]

-
o

‘ Vin=5.0V,VBAT=3.6V
\ VTHIN=1.0V

N

[

Charge Current:lgyg [MA]

0 5 10 15 20 25 30

(2) Charge Current vs. Ambient Temperature (Normal Operation)

2.0

- N
o o

o
3

Charge Current: lgyguin [MA]

0.0

35

N w
)] o

N
o

Charge Current: lgyguax [MA]

15

Vin=5.0V,VBAT=3.6V

— VTHIN=1.0V.RSET=46k Q

-50 -25 0 25 50 75 100
Ambient Temperature: Ta [°C]
Vin=5.0V,VBAT=3.6V
[ VTHIN=1.0V,RSET=1.95k Q
-50 -25 0 25 50 75 100
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Ambient Temperature: Ta [°C]

Charge current: Igpygrye [MA]
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Vin=5.0V,VBAT=3.6V

— VTHIN=1.0V,RSET=4.79k Q

-50 -25 0 25 50 75
Ambient Temperature: Ta [°C]
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(3) Trickle Charge Current vs. Ambient Temperature

0.14 — — 35 I | |
g Vin=5.0V,VBAT=2.7V E Vin=5.0V,VBAT=2.7V
Z VTHIN=1.0V,RSET=46k Q 3 VTHIN=1.0V,RSET=1.95k Q

£0.12 S30 ¢t

£ £
5010 |=— 525
3 3
(0] [
2 2
© ©
ey e
© 0.08 020
Q< <9
S 3
= =

0.06 1.5

-50 -25 0 25 50 75 100 -50 -25 0 25 50 75 100
Ambient Temperature: Ta [°C] Ambient Temperature: Ta [°C]
(4) Charge Completion Current vs. Ambient Temperature
_, 014 T T T T — 35 | | T T
< <
E Vin=5.0V, E Vin=5.0V.
z VTHIN=1.0V,RSET=46k Q g VTHIN=1.0V,RSET=1.95k Q

8012 - 830
5 5
©010 F—=— O 25
5 S |
kS ©
Q.
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8 0.08 8 20
5 5
© ©
5 5

0.06 1.5

-50 -25 0 25 50 75 100 -50 -25 0 25 50 75 100
Ambient Tempelature: Ta [°C] Ambient Temperature: Ta [°C]
TOIREX
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B TYPICAL PERFORMANCE CHARACTERISTICS

(5) Charge Voltage vs. Ambient Temperature

4.4

XC6810x42
—_ V|N=5.0V,
%4-3 ™ VTHIN=1.0V,RSET=46k Q
>
©
g 42 —
% L—
> /
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)
2
5 41
4.0
50 25 0 25 50 75 100
Ambient Temperature: Ta [°C]
4.4 T T T T
XC6810x42
. V|N=5.0V,
243 = VTHIN=1.0V,RSET=1.95kQ
=
©
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Ambient Temperature: Ta [°C]

44

Charge Voltage: V¢ [V]
» »
N w

»
i

4.0

XC6810x42
V|N=5.0V,

— VTHIN=1.0V,RSET=4.79k Q

]
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Ambient Temperature: Ta [°C]
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B TYPICAL PERFORMANCE CHARACTERISTICS
(6) Battery Charge Current vs. BAT Pin Voltage
1.2
| | 12 | |
g 10 = Vn=5.0V, g 10 Vin=5.0V,
- RSET=46k Q = RSET=4.79kQ
-—2-_308 | VTHIN=1.0V _cI) 8 VTHIN=1.0V
5 Vey=4.2V g Vey=4.2V
306 3 6
5 5
£ 04 s 4
o (@]
> Py
2 2
502 8 2
0.0 0
0 1 2 3 1 2 3
BAT Pin Voltage:Vgar [V] BAT Pin Voltage:Vgar [V]
30
| |
L5 L Vw=5.0V,
o RSET=1.95k Q
I
= o0 | VTHIN=1.0V
§ Vc\/=4.2V
S
O 15
5
2 10
(@]
>
2
g 5
0
0 1 2 3
BAT Pin Voltage:Vgar [V]
TOIREX
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B PACKAGING INFORMATION

For the latest package information go to, www.torexsemi.com/technical-support/packages

PACKAGE

OUTLINE / LAND PATTERN

THERMAL CHARACTERISTICS

WLP-12-01

WLP-12-01 PKG

WLP-12-01 Power Dissipation
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https://www.torex.co.jp/file/WLP-12-01/WLP-12-01-pkg.pdf
https://www.torex.co.jp/file/WLP-12-01/WLP-12-01-pd.pdf

XC6810

Series
B MARKING RULE
@ represents product series.
MARK PRODUCT SERIES WLP-12-01
A XC6810A***0R-G
B XC6810B***0R-G 4
Cc XC6810C***0R-G
N XC6810N***0R-G 3
2
@ represents CV Voltage. 1
MARK CV VOLTAGE PRODUCT SERIES A 5 ©
A 3.80V XC6810*38*0R-G
B 3.85V XC6810*3J*0R-G
C 3.90vV XC6810*39*0R-G
D 3.95V XC6810*3K*0R-G
E 4.00V XC6810*40*0R-G
F 4.05V XC6810*4A*0R-G
H 4.10V XC6810*41*0R-G
K 4.15V XC6810*4B*0R-G
L 4.20V XC6810*42*0R-G
M 4.25V XC6810*4C*0R-G
N 4.30V XC6810*43*0R-G
P 4.35V XC6810*4D*0R-G
R 4.40V XC6810*44*0R-G
@ represents Functions.
MARK PRODUCT SERIES
A XC6810***A0R-G
B XC6810***BOR-G
Cc XC6810***COR-G
D XC6810***DOR-G
E XC6810***EOR-G
F XC6810***FOR-G
z XC6810***GOR-G
H XC6810***HOR-G
Y XC6810***JOR-G
K XC6810***KOR-G
M XC6810***MOR-G
N XC6810***NOR-G
P XC6810***POR-G
@,® represents production lot number.
01~09, 0A~0Z, 11~9Z, A1~A9, AA~AZ, B1~ZZ repeated.
(G, 1, J, O, Q, W excluded. No character inversion used.)
TOIREX
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The product and product specifications contained herein are subject to change without notice to
improve performance characteristics. Consult us, or our representatives before use, to confirm that
the information in this datasheet is up to date.

The information in this datasheet is intended to illustrate the operation and characteristics of our
products. We neither make warranties or representations with respect to the accuracy or
completeness of the information contained in this datasheet nor grant any license to any intellectual
property rights of ours or any third party concerning with the information in this datasheet.

Applicable export control laws and regulations should be complied and the procedures required by
such laws and regulations should also be followed, when the product or any information contained in
this datasheet is exported.

The product is neither intended nor warranted for use in equipment of systems which require
extremely high levels of quality and/or reliability and/or a malfunction or failure which may cause loss
of human life, bodily injury, serious property damage including but not limited to devices or equipment
used in 1) nuclear facilities, 2) aerospace industry, 3) medical facilities, 4) automobile industry and
other transportation industry and 5) safety devices and safety equipment to control combustions and
explosions. Do not use the product for the above use unless agreed by us in writing in advance.

Although we make continuous efforts to improve the quality and reliability of our products;
nevertheless Semiconductors are likely to fail with a certain probability. So in order to prevent personal
injury and/or property damage resulting from such failure, customers are required to incorporate
adequate safety measures in their designs, such as system fail safes, redundancy and fire prevention
features.

Our products are not designed to be Radiation-resistant.

Please use the product listed in this datasheet within the specified ranges.

We assume no responsibility for damage or loss due to abnormal use.

All rights reserved. No part of this datasheet may be copied or reproduced unless agreed by Torex
Semiconductor Ltd in writing in advance.

TOREX SEMICONDUCTOR LTD.




