TOIREX
XC 6808 Series /~

/ ETR25012-001

One Cell Li-battery Linear Charger IC with Battery Temperature Detection
4.20V / 4.35V / 4.40V Charge Voltage

B GENERAL DESCRIPTION

The XC6808 is a Constant-Voltage and Constant-Current linear charger for single-cell Li-ion and Li-polymer batteries.

When the input supply is removed, XC6808 automatically enters a low battery sink state, reduce the battery sink current to
0.1uA (typ.). This IC supports temperature control based on JEITA, it possible to safely charge batteries by controlling the
charge voltage(CV) and charge current(CC) according to the temperature.

The basic charging cycle consists of trickle charge mode followed by main charge mode. By connecting a resistor to the
charge status output pin, it is possible to check the charge condition via the charge status output (CSO) pin voltage. The IC is
housed in the small and low profile USP-6B07 package, and a charge circuit can be configured using a minimum of external
components.

BAPPLICATIONS BMFEATURES
® Smart Card JEITA conforming Thermistor Detect Function Built-in
® \Wireless earphone / Low Profile Package : 0.33mm max.
Bluetooth earphone Operating Voltage Range 14.5V ~ 6.0V
® |oT equipment Supply Current - 100pA (ViN=5V, VBar=3.5V)
® \Wearable Device Charge Current : 5mA ~ 40mA can be set by external resistance
® Fitness Tracker Charge Voltage :4.20V, 4.35V, 4.40V
® Hearing Aid Battery sink current 1 0.1UA (typ.)
® Small Battery Protection Circuit : Thermistor detection function

(Except for the XC6808xN)
Safety timer function
UVLO (Under Voltage Lock Out)
Thermal shutdown (Latch Stop)
Dropout voltage monitor function
Charging over-current monitor function
Recharge function
Operating Ambient Temperature : - 40°C ~ +85°C
Package : USP-6B07 (1.8mm x 2.0mm x 0.33mm)
Environmentally Friendly : EU RoHS Compliant, Pb Free

B TYPICAL APPLICATION CIRCUIT
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XC6808 Series

BBLOCK DIAGRAM
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() THIN on the XC6808x2, XC6808x3 and XC6808x4, and NF on the XC6808xN.
(2 On the XC6808xN, a resistor to the GND is built-in to invalidate the temperature monitor function.

B PRODUCT CLASSIFICATION
XC68081DRQBADBE®-D

DESIGNATOR DESCRIPTION SYMBOL DESCRIPTION
A 1kHz ON-OFF
@ Charge Status Output on Abnormal Mode
B OFF ¥ Semi-custom
2 2 Temperature Monitor ~ $¢Semi-custom
3 3 Temperature Monitor ~ $¢Semi-custom
@ Battery Temperature Monitor Function A 4 Temperature Monitor
(JEITA Compliant)
N No Temperature Monitor
C 4.20V
® Charge Voltage D 4.35V
E 4.40V
1 Hold Time:5h, Trickle Charge: Enable
X Semi-custom
Main Charge Hold Time 2 Hold Time:10h, Trickle Charge: Enable
@ & Trickle Charge Function 3 Hold Time:5h, Trickle Charge: Disable
¥ Semi-custom
4 Hold Time:10h, Trickle Charge: Disable
X Semi-custom
B®-D Packages (Order Unit) 8R-G USP-6B07 (5,000pcs/Reel)

(" The “-G” suffix denotes Halogen and Antimony free as well as being fully EU RoHS compliant.
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XC6808

Series
Vin 6 ] 1 BAT
THIN / NF 5 :| 2 Vss
IseT 4 :| 3 CSO
USP-6B07
(BOTTOM VIEW)
*The dissipation pad for the USP-6B07 package should be solder-plated in recommended mount pattern and metal masking
so as to enhance mounting strength and heat release.
When taking out a potential of the heat-sink, connect with Vss pin (#2 pin).
PIN NUMBER
PIN NAME FUNCTION
USP-6B07
1 BAT Battery Connection
2 Vss Ground
3 CSO Charge Status Output
4 Iser Charge Current Setup
5 e THIN Temperature Detection
NF No Function (Please do not connect any terminal.)
6 Vin Power Supply Input
(" Pin name of #5 is THIN on the XC6808x2, XC6808x3 and XC6808x4, and NF on the XC6808xN.
BABSOLUTE MAXIMUM RATINGS Ta=25°C
PARAMETER SYMBOL RATING UNIT
V\n Pin Voltage Vin -0.3~+6.5 Vv
BAT Pin Voltage Vear -0.3~+6.5 \
CSO Pin Voltage Veso -0.3~+6.5 \Y
THIN Pin Voltage 2 V1uin -0.3 ~Vjn+0.3 or +6.5 (" \%
NF Pin Voltage ® Ve -0.3 ~Vn+0.3 or +6.5 (" \%
ISET Pin Voltage VISET -0.3 ~ V|N +0.3 or +6.5 N \%
BAT Pin Current Igat 1000 mA
o 120
Power Dissipation USP-6B07 Pd - mw
750 (PCB mounted)
Operating Ambient Temperature Topr -40 ~ +85 °C
Storage Temperature Tetg -55 ~ +125 °C
Each rating voltage is based on the Vss.
(" Either of lower one, Viy+0.3 or +6.5, is applicable.
(2 Applicable only to XC6808x2, XC6808x3 and XC6808x4.
3) Applicable only to XC6808xN.
(4 1t is reference data on the power dissipation when mounting the board. For mounting conditions, see page 19.
TOIREX
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XC6808 Series

BELECTRICAL CHARACTERISTICS

Unless otherwise Stated, V|N=5.0V, VTHIN=1 OV, R|SET=59kQ, C|N=C|_=1 HF, Ta=25°C

PARAMETER SYMBOL CONDITION MIN. TYP. MAX. UNIT CIRCUIT
Operating Voltage Range Vi 4 4.5 5.0 6.0 \% -
Supply Current Iss Vpar=3.5V - 100 - uA @
Vear=Veac + 100mV,
Standby Current IsTs BATTTBAC - 60 - pA @
Iste=lin - Irrin
VIN'VBAT Shut-down Voltage VIBSD VBAT=4-1V - VBAT+70 - mV @
Shut-down Hysteresis Voltage V\gspHys - 37 - mV @)
UVLO Voltage Vuvio 3.6 3.8 4.0 \% ®
UVLO Hysteresis Voltage VUVLOHYS - 200 - mV @
Trickle Charge Voltage ® V1re 2.8 2.9 3.0 \% @
Trickle Charge Hysteresis Voltage V1RKHYS - 100 - mvV @
Trickle Charge Current (Min.) (" (9 Irri Riser=59KQ, Vgar=2.4V - 0.5 - mA @
Trickle Charge Current ® Irr Riser=20KQ, Vgar=2.4V 0.9 1.2 1.8 mA @
Trickle Charge Current (Max.) €1 (9 Irria Riser=5.9kQ, Vpar=2.4V - 4 - mA @
Isar=20mA, XC6808xxC 4.17 4.20 4.23 ©)
Charge Voltage Veac lear=20mA, XC6808xxD 4.32 4.35 4.38 ®
lsar=20mA, XC6808xxE 4.37 4.40 4.43 [©)
IBAT=20mA,
VrHiN=VTHIN_open X V1452 4.02 4.05 4.08 \% ©)]
XC6808x4C
IBAT=20mA,
Hot Chal’ge Voltage VBAC_HT VTHIN=VTHIN_open X VT45 (2) 417 4.20 4.23 \Y @
XC6808x4D
IBAT=20mA,
V1HIN=VTHIN_open X V145 2) 4.22 4.25 4.28 \ ®
XC6808x4E
R|SET=59kQ, VBAT=3-1V - 5 - mA @
Charge Current (Min.) " Ieaci Riser=59kQ, Vear=3.1V
ISET , VBAT ’ ) 23 ) mA ®
VTHIN=VTHIN_open X V10 ¢¥
R|SET=2OKQ, VBAT=3.1V 1" 13 15 mA @
Charge Current leac Riser=20kQ, Vear=3.1V
ISET s VBAT . 4 6 8 mA @
VTHIN=VTHIN_open X V10 ¢¥
R|SET=5.9kQ, VBAT=3.1V - 40 - mA @
Charge Current (Max.) ‘" lsaca Riser=5.9kQ, Vear=3.1V
ISET s VBAT . _ 184 _ mA @
V1HIN=VTHIN_ open X V110 ¥
Charge Completion Current (Min.) ¢ T RiseT=59kQ - 0.5 - mA ©)
Charge Completion Current leN Riser=20kQ 0.9 1.5 25 mA [©)
Charge Completion Current (Max.) (" IFina Riser=5.9kQ - 4.4 - mA ©)
Over Current Protection Threshold lcop - 110 - mA [©)

(") Design target
(2) Applicable only to XC6808x4.

(3) Applicable only to XC6808x3 and XC6808x4.

(*4)V|N= VBAC +150mV

(%) Applicable only to XC6808xxx1 and XC6808xxx2.
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XC6808

Series
Unless otherwise stated, V|N=5.0V, VTHIN=1 OV, R|SET=59kQ, C|N=C|_=1 IJF, Ta=25°C
PARAMETER SYMBOL CONDITION MIN. TYP. MAX. UNIT | CIRCUIT
Vin=4.1V, Riser=5.9kQ
Driver ON Resistance Ron ™ ISET - 3.0 55 Q ©)
IBAT=30mA
Driver Leakage Current lLEAk Vin=6.0V, Vear=0V - - 1 MA ®
BAT Sink Current at UVLO IBSCUVLO VBAT=4.5V, V|N=OV - 0.1 0.5 IJA @
BAT Sink Current lesc Vear=Veac+20mV,Vin=5.0V - 3 - pA @
3.70 3.90 4.10 \% ®
Recharge Voltage VRecHe
VTHIN=VTHIN70pen X VT45 (®) 3.55 3.75 3.95 \Y @
Trickle Charge Hold Time (8 (9) trre - 0.5 - hr @
XC6808xxx1 - 5 - hr ®
Main Charge Hold Time (® tore
XC6808xxx2 - 10 - hr ®
CSO Pin OFF Current ICSOOFF Vcso=6.0V - - 1 l_jA @
CSO Pin ON Voltage Veso lcso=10mA - - 0.5 \ @
Thermal Shut-Down Detection Temperature Trsp - 140 - °C @
CSO Frequency (7 feso 0.75 1.00 1.25 kHz @
(6) Applicable only to XC6808x4.
(7) Applicable only to XC6808A.
(8 Design target.
(%) Applicable only to XC6808xxx1 and XC6808xxx2.
TOIREX
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XC6808 Series

B ELECTRICAL CHARACTERISTICS

XC6808x2, XC6808x3, XC6808x4 (1 Unless otherwise stated, Vin=5.0V, Vtun=1.0V, Riser=59kQ, Cn=C =1uF, Ta=25 °C
PARAMETER SYMBOL CONDITION MIN. TYP. MAX. UNIT | CIRCUIT
THIN Pin Open Voltage V/THIN_open 1.94 2.00 2.06 v ®
Battery Connect Detection Vo 77 80 83 % ("10) ®
Battery Connect Detection Hysteresis Vron At temperature fall - 3 - o4, (10) @)
Thermistor Detection at 0°C V1o 7113 73.13 7513 | % (10 @)
Thermistor Detection Hysteresis at 0°C Vron At temperature rise - 2.18 - % (10 @
Thermistor Detection at 10°C 2 V110 62.19 64.19 66.19 | % 10 @
Thermistor Detection Hysteresis at 10°C V110H At temperature rise - 2.38 - % (10 ®
Thermistor Detection at 45°C V145 30.96 32.96 34.96 | % (10 ®
Thermistor Detection Hysteresis at 45°C V1asH At temperature fall - 1.94 - % (10 ®
Thermistor Detection at 60°C (% V1o 21.16 23.16 2516 | % (10 @)
Thermistor Detection Hysteresis at 60°C Vo At temperature fall - 1.47 - % (10 ®@
THIN Pin Connected Resistance Rrhin Viun =0V 9.8 10.0 10.2 kQ ®

(19 The comparator detect voltage and hysteresis width are indicated as percentages of the THIN pin open voltage, Vi open, (taken to be100%)
Vixx = Ve | Vrin_open (Vi VoItage when the external voltage applied to the THIN pin sweeps and the IC internal comparator inverts)

(11 XC6808xN does not include thermistor temperature monitoring function.

(12) pApplicable only to XC6808x3 and XC6808x4

(13 Applicable only to XC6808x4
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XC6808

Series
1) Test Circuit D 2) Test Circuit @
%10&(9
L— cso T}-‘IIN Vi
I~ me‘:/aasfr?;:im CnT= 7.’2
7 BAT e
Iser Vss L
R\SET% © T
3) Test Circuit @ 4) Test Circuit @
10k Q
1 o cso THIN Vin
L1 CSsO THIN Vin
e -4 1 7
7’2 Cn=— 7! T Cin ——/‘—
ST BAT ’ C) BAT
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J i q I
5) Test Circuit ® 6) Test Circuit ®
.
| [ cso THIN Vin
cso THIN Vi
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v Cin —
C) ar . /] BAT @
IseT Vss I Iser Vss CL
I c e RSET% T
RISET
o 7 77 i i
7) Test Circuit @
CSO THIN Vin
Az
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BAT
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TOIREX
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XC6808 Series

B TYPICAL APPLICATION CIRCUIT

XC6808x2, XC6808x3, XC6808x4

CSO W
VIN | RISEF
ST [, _ _ _LirionBattery Pack _ _

BAT j_ SF T :

C. |
1 1C|N T 1F Protection :
45~V — == TWF THIN IC —_
Ves 1 L :
1 |
o 717 m | Thermistor NTC) 1

XC6808xN
CSO W

VIN | RISEI'
T [TV}, _ _ _LionBatteryPack_ _ _
BAT |—o §§ T :
Civ J_ Co | Protection I

1 L 1uF |
45~6v = == TWF NF . Ic ==
| |
Vss | |
Jy |
77 nr I

[Recommended Parts]

MANUFACTURE PRODUCT NUMBER VALUE
Cin TAIYO YUDEN LMK107BJ105KA 1uF/10V
CL TAIYO YUDEN LMK107BJ105KA 1uF/10V
Resistance: 10kQ @ 25°C
NTC Murata NCP15XH103F03RC
B-constant (25 - 50°C): 3380K
Riser 5.9k ~ 59kQ
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XC6808

Series

B OPERATIONAL EXPLANATION

<Charge Function>

XC6808xxx2
Vear < 2.9V under 10 hrs R
Main Charge: ?| Trickle Charge:
Vpar 2 2.9V under 0.5 hrs Charge Start
10hrs ¢ = 0.5 hrs 9
I
12
<
=4
5] .
-g Abnormal Mode Re-attached Battery or Re-input Power Supply
<
£
<}
x
[¢)
Vi
=
& Re-attached Battery or Re-input Power Supply
or Vgar £3.9v
Completed Charge
XC6808xxx4
Main Charge:
Charge Start
10 hrs 9
»
<
=]
-“Ef Abnormal Mode Re-attached Battery or Re-input Power Supply
=]
<
£
=)
x
o
Vi
-
& Re-attached Battery or Re-input Power Supply
or Vear < 3.9v 9
Completed Charge =l

@Charging start

When a thermistor is connected to the THIN pin after a voltage is applied to the power input pin (D), or when a voltage is applied to the power
input pin after a thermistor is connected to the THIN pin (@), the power on reset function activates and initializes the internal counter. After
70ms elapses in the case of ), or 50ms in the case of @, charging starts.

@Trickle charging: Less than 0.5 hour (XC6808xxx1, XC6808xxx2)
Trickle charging determines if main charging of the Li-ion battery is possible. The Li-ion battery is charged at a trickle charge current that is

one-tenth the charge current set with the external resistor (Riser). If the BAT pin voltage (Vgar)is above 2.9V in the charging start state, trickle
charging takes place for 1ms and then main charging begins. If Vgaris less than 2.9V, trickle charging takes place, and main charging begins
20ms after 2.9V is detected. If the BAT pin voltage is less than 2.9V after 0.5 hours, the IC changes to the error state and stops charging the
Li-ion battery. In addition, the error in the trickle charge current increases if Vgar drops below about 1V.

@Main charging: Less than 5 hours (XC6808xxx1, XC6808xxx3),or 10 hours(XC6808xxx2, XC6808xxx4)

When the condition for transition from trickle charging is satisfied, it is determined that rapid charging of the Li-ion battery is possible and the
IC changes to the main charging state. In main charging, the IC charges an Li-ion battery at a charge current that is set with Riser.
If Vear rises to the charge voltage (Vsac) within 5 hours(XC6808xxx1, XC6808xxx3) or 10hours(XC6808xxx2, XC6808xxx4), the charge
current drops to the charge completed current, and after 20ms elapses, the state changes to charge completed and charging stops.|f the
charge current is higher than the charge completed current after 5 hours(XC6808xxx1, XC6808xxx3) or 10hours(XC6808xxx2, XC6808xxx4),
an error state occurs and charging stops.

@Charging completed
When the charge current reaches the charge completion current, which is one-tenth the charge current set with Riser, and after 20ms

elapses, the IC changes to charging completed and stops charging the Li-ion battery. At this time, the charge status output pin changes from
ON to OFF. When Vg falls from the charge completion state to the recharge voltage (VRcHg) or less, charging automatically restarts. When
a voltage is reapplied to the power input pin or a Li-ion battery is reconnected to the BAT pin in the charging completed state, the IC starts up

and charging begins.

TOIREX
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XC6808 Series

B OPERATIONAL EXPLANATION (Continued)

@Error state

If it is determined that charging is abnormal in any state, the IC treats this as an error state and stops charging. When the power is turned off
and then on, or the battery is reinserted, the IC starts up again and chaging starts. An error state occurs if 0.5 hours elapses during trickle
charging, if 10 hours (or 5 hours) elapses during main charging, or if thermal shutdown, or charging overcurrent is detected.

@Charging status output pin (CSO)

The charge status output pin turns ON by Nch open drain output during trickle charging and main charging, and turns OFF after charging is
completed. If an abnormal condition is detected, the charge status output pin repeats ON-OFF at 1kHz on the XC6808A, and turns off on the
XC6808B.

@Charge current
The set charge current of the IC, Icyg, can be set within the range 5mA to 40mA by Riser.
The Riser and Icng are approximated by the following equation.

Riser (kQ)=351 x IcHa(mA) 11

@IC temperature monitoring function
In order to prevent destruction due to IC heat generation as well as abnormal charging due to thermal runaway, a thermal shutdown
circuit is incorporated into the IC. If the chip temperature rises to 140°C or higher and after 20ms elapses, the output driver is turned off and
charging is stopped. At this time, the charge status output pin repeats ON-OFF at 1kHz on the XC6808A, and turns off on the XC6808B.
When voltage is reapplied to the power input pin or the Li-ion battery is reconnected to the BAT pin, the IC starts and charging begins.

@Dropout voltage monitoring function
To prevent reverse current from the Li-ion battery to the battery charger, this function monitors the dropout voltage between the BAT pin
voltage (Vgar) and power input pin voltage (Viv). When the V|y falls to Vear +70mV, the function turns off the output driver and switches the
backgating connection of the driver from the power pin to the BAT pin. When Vy rises higher than Vgar+0.1V, this function is released, the
output driver turns ON, and the driver backgate connects to the power pin and charging resumes. In addition, this function continues the
tcne count even when charging is stopped, and the charge status output pin maintains the ON state. After charging is completed, the charge
status output pin remains off even if the function activates due to the input power being removed or otherwise.

@UVLO function
A UVLO function is incorporated. If the power input pin falls to 3.8V or lower during charging, this function turns off the output driver and
stops charging. In addition, charge status output pin changes to OFF. When the power input pin rises to 4V or higher, the IC starts up
and charging begins. This function also detects voltage application to the power input pin.

@Charge over-current monitoring function

To prevent charging of a battery by excessive current, this function stops charging if the charge current rises to 110mA or higher and after
20ms elapses. At this time, the charge status output pin repeats ON-OFF at 1kHz on the XC6808A, and turns off on the XC6808B.

When voltage is reapplied to the power input pin or the Li-ion battery is reconnected to the BAT pin, the IC starts up and charging begins.

@Recharge function
With the completion of charging, when the NTC thermistor temperature is 0°C or higher and less than 45°C, and the BAT pin voltage (Vgar)
falls to 3.9V or less and after 70ms elapses, charging resumes.
On the XC6808x4, if the NTC thermistor temperature is 0°C or higher, less than 45°C and BAT pin voltage(VBAT) drops less than 3.9V,
charging automatically resumes. If the NTC thermistor temperature is 45°C or higher and less than 60°C, charging automatically resumes
when the voltage falls to 3.75V or less.

(" Insertion and removal of the battery is detected by thermistor connection (THIN pin voltage). For this reason, restarting of the IC is not
possible by battery reinsertion on the XC6808xN, as the THIN voltage is fixed to the internal IC. When voltage is reapplied to the power input
pin, the IC starts up and charging begins.

10/21



XC6808

Series

B OPERATIONAL EXPLANATION (Continued)

@Li-ion battery temperature monitoring function (2
The IC monitors the Li-ion battery temperature during charging by means of an NTC thermistor (“thermistor” below) connected to the
THIN pin. The charge voltage Vgac and the charge current Igar are controlled based on the Li-ion battery temperature as shown below to
enable safe charging. The charge state changes after the Li ion battery temperature reaches each of the change points and after 20ms
elapses.

IaT = lcHe

Hot
Operation
(*1)

Isat = 0.5 % Icye

Normal Operation
Cold

Operation i

0°C 10 °C 45 °C 60 °C

Constant-Current Charge vs. Thermistor Temperature

Veac
i Veac nr 2
Cold | Normal Operation B
Operation ! |

E i Hot

: i Operation

! )

0°Cc 10 °C 45 °C 60 °C

Constant-Voltage Charge vs. Thermistor Temperature

#XC6808x4 (4 temperatures monitoring)
Cold Operation
When 0°C < NTC Temperature < 10°C , the CC charge current is limited to lcug x 0.5. ¥

When NTC Temperature < 0°C, charging stops. ()

Normal Operation
(*3)

When 10°C < NTC Temperature < 45°C, charging takes place with the charge current Icc and the charge voltage at Veac nr.
Hot Operation

When 45°C < NTC Temperature < 60°C, the charge voltage changes to Vgac_nr and charging continues. (3

When 60°C < Thermistor Temperature, charging stops. ()

#XC6808x3 (3 temperatures monitoring)
Comparing to the XC6808x4, the XC6808x3 does not monitor at 60°C and charging stops at 45°C < Thermistor Temperature. (®)

#XC6808x2 (2 temperatures monitoring)
In contrast to the XC6808x4, the XC6808x2 does not have 10°C and 60°C monitoring, and stops charging when Thermistor Temperature
<0°C and when Thermistor Temperature 2 45°C. (4
In addition, when 0°C< Thermistor Temperature < 10°C, the charge current does not change from Igys."®
(2 0n the XC6808xN, battery temperature protection function in not built in.
(3 During trickle charging, the charge current is limited to lcpex 0.1.
(4 Even when charging is stopped, trrx count and tcug count are continued and the charge status output pin maintains the ON state.

The NTC temperature detection of this IC conforms to the characteristics of the NCP15XH103F03RC of Murata Manufacturing Co., Ltd.

TOIREX
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XC6808 Series

B OPERATIONAL EXPLANATION (Continued)

Timing chart example

XC6808x4x2
60°C|l————————————— e R e Ehas S T
Battery 45°C|——————————___ TN i _i________
Temperature
10Cl—-—-— - ———— — — ___\__________ _____________________
u t
0°Cl—-———————————= e R e e TR
»
VBAC__ ____________ === T—-—-7T _______ ________
VBAC HT
Viar //
//
Vrri (= 2.9V) —'7 -— G- - -7 - - —-——-—f- -~~~ ——————-
ov »
t
-
lewg |- d4——————————— -t - - — "4 == ———— ==
lpaT
05%lgpg - —i——————————— -——-
e, lew (= 0.1 % lowo) | — s e o e e i B
OmA a
4—  Trickle Charge  —) ¢
Attached Completed Charge
Battery Cold Operation ) Hot Operation )
¢——— MainChargg ——

© With regard to the details of Cold operation and Hot Operation, please see “Li-ion battery temperature monitoring function” in the
Operational Explanation.

12/21



XC6808

Series
B OPERATIONAL EXPLANATION (Continued)
Timing chart example
XC6808xNx2
60°C|————————————— R R et abas R e
Battery 45°C| - —————————___ i TN i i________
Temperature
10C|————————————— ———\\———,——————— ———————————————————— ¢
0C—-—— - — - — — — R S S S S R
VBAC I A s e .
VBAT ///
Vrrk (= 2.9V) —'7‘4—————— bt S e S
oV N
t
lewg |- - - —-—————r - - - —,—m—— -
Igat
e Iein (= 0.1 % eng) [— - s T T T Ty "——"——-"—-
OmA >
4—  Trickle Charge  —)
Attached Completed Charge
Battery
— Main Chargg ——»
TOIREX
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XC6808 Series

BNOTES ON USE

1. For temporary, transitional voltage drop or voltage rising phenomenon, the IC is liable to malfunction should the ratings be exceeded.
2. Where wiring impedance is high, operations may become unstable. Please strengthen VIN and VSS wiring in particular.

3. Please mount the C\y, C. and charge current setting resistor as close to the IC as possible.

4. Do not connect anything other than a resistance for setting the charge current to the Isgr pin.

5. 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.

6. 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.

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

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

9.  If alarge ripple voltage occurs at the Vy pin, the IC may malfunction. Please test thoroughly.

10. Taking the temperature characteristics and the dispersion into consideration, please set the charge current not to exceed the range of
5mA to 40mA.

11. If the lser pin is shorted to the GND, there is a possibility that the IC is destroyed before the over-current monitor function is activated.

12. When Vegar is 1 V or less, the error range of the trickle charge current becomes large. When Vv — Vgar voltage is high in particular,
please pay attention when using as there are possibilities that a large trickle current flows.

13. On the XC6808xN, please be sure to use the NF pin (pin #5) in the open state.
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XC6808

Series
(1)  CC Charge Current vs. External Resistor (Normal Operation) (2) CC Charge Current vs. Ambient Temperature (Normal Operation)
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CC Charge Current: lpac [MA] Ambient Temperature: Ta [°C]
(3) Battey Charge Current vs. BAT Pin Voltage (4) Battey Charge Current vs. BAT Pin Voltage
(Rger =59 kQ, CV=4.35V, Normal Operation) (Rger =20 kQ, CV=4.35V, Normal Operation)
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BAT Pin Voltage: Vear [V] BAT Pin Voltage: Vgar [V]
(5) Battey Charge Current vs. BAT Pin Voltage (6) Charge Completion Current vs. Ambient Temperature
(Rger = 5.9 kQ, CV=4.35V, Normal Operation)
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XC6808 Series

B TYPICAL PERFORMANCE CHARACTERISTICS(Continued)

)

Supply Current vs. Ambient Temperature
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(9) Driver ON Resistance vs. Ambient Temperature
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(11) BAT Sink Current vs. Ambient Temperature
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Ambient Temperature: Ta [°C]

(8)

Standby Current: Isrg [UA]

Driver Leakage Current: | gax [MA]

BAT Pin Pull-dow n Current: lgatpp [HA]

Standby Current vs. Ambient Temperature
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Driver Leakage Current vs. Ambient Temperature
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Series
B PACKAGING INFORMATION
@ USP-6B07 (Preliminary) (unit: mm)
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XC6808 Series

B PACKAGING INFORMATION (Continued)
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@ USP-6B07 Reference pattern layout (unit: mm)
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@ USP-6B07 Reference metal mask design (unit: mm)

0.3

0.3

0.3

J.0
2.2

. 55

.55




XC6808

Series
@® USP-6B07(DAF) Power Dissipation
Power dissipation data for the USP-6B07(DAF) is shown in this page.
The value of power dissipation varies with the mount board conditions.
Please use this data as one of reference data taken in the described condition.

1.  Measurement Condition (Reference data) 40.0 v
Condition:  Mount on a board . [l} 7T
Ambient: Natural convection K 28.9 !

Soldering: Lead (Pb) free 7
Board: Dimensions 40 x 40 mm (1600 mm? in one side)
Copper (Cu) traces occupy 50% of the board area
in top and back faces > o
Package heat-sink is tied to the copper traces gg b=

Material: Glass Epoxy (FR-4)
Thickness: 1.6 mm

Through-hole: 4 x 0.8 mm Diameter

2. Power Dissipation vs. Ambient temperature

Board Mount (Tj max=125°C)

Evaluation board layout (Unit: mm)

Ambient Temperature (°C)

Power Dissipation Pd (mW)

Thermal Resistance (°C/W)

25

750

85

300

133.33

Pd vs.Ta
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700 >~
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500 -
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200 -
100

Power Dissipation: Pd(mW)

25

45

65 85

Ambient Temperature: Ta(°C)

105 125

TOIREX
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BMARKING RULE
®USP-6B07

ruill 6

L 5

@ -
4

@ represents product series.

XC6808 Series

MARK

PRODUCT SERIES

8 XC6808*™****-G

@ represents Charge Status Output on Abnormal Mode and Battery Temperature Monitor Function.

MARK Charge Status Output on | Battery Temperature Monitor PRODUCT SERIES
Abnormal Mode Function
0 1kHz ON-OFF 2 Temperature Monitor XCB6808A2****-G
1 1kHz ON-OFF 3 Temperature Monitor XCB808A3****-G
2 1kHz ON-OFF 4 Temperature Monitor XC6808A4****-G
3 1kHz ON-OFF No Temperature Monitor XCB808AN****-G
4 OFF 2 Temperature Monitor XC6808B2****-G
5 OFF 3 Temperature Monitor XC6808B3****-G
6 OFF 4 Temperature Monitor XC6808B4****-G
7 OFF No Temperature Monitor XC6808BN****-G

@ represents CV Charge Voltage, Main Charge Hold Time & Trickle Charge Function.

MARK CV Charge Main Charge Hold Time PRODUCT SERIES
Voltage & Trickle Charge Function
A 4.20V Hold Time 5h, Trickle Charge Enable XC6808**C1**-G
B 4.20V Hold Time 10h, Trickle Charge Enable XC6808**C2**-G
C 4.20V Hold Time 5h, Trickle Charge Disable XC6808**C3**-G
D 4.20V Hold Time 10h, Trickle Charge Disable XC6808**C4**-G
E 4.35V Hold Time 5h, Trickle Charge Enable XC6808**D1**-G
F 4.35V Hold Time 10h, Trickle Charge Enable XC6808**D2**-G
H 4.35V Hold Time 5h, Trickle Charge Disable XC6808**D3**-G
K 4.35V Hold Time 10h, Trickle Charge Disable XC6808**D4**-G
L 4.40V Hold Time 5h, Trickle Charge Enable XC6808**E1**-G
M 4.40V Hold Time 10h, Trickle Charge Enable XC6808**E2**-G
N 4.40V Hold Time 5h, Trickle Charge Disable XC6808**E3**-G
P 4.40V Hold Time 10h, Trickle Charge Disable XC6808**E4**-G

@,® represents production lot number
01 to 09, 0Ato 0Z, 11 to 9Z, A1 to A9, AAto AZ, B1 to ZZ repeated

(G 1,J,0,Q, W excluded)
*No character inversion used.
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Series

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.

TOIREX
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T Life

Hu1Boe NapTHEPCTBO

000 “/1aiipINeKTPOHUKC” “LifeElectronics” LLC

MHH 7805602321 K 780501001 P/C 40702810122510004610 ®AKb "ABCO/IOT BAHK" (3A0) 6 2.CaHkm-Ilemep6bypee K/C 30101810900000000703 EUK 044030703

KomnaHus «Life Electronics» 3aHumaemcsi nocmaskamu 351€KmMpPOHHbIX KOMITOHEHMO8 UMIOPMHO20 U
omedyecmeeHHo20 rpouseodcmea om npoudeodumernel u co ckrnados KpyrHbix ducmpubbomopos Esporibi,
AMepuku u Asuu.

C koHua 2013 200a KoMraHusi akmueHo pacwiupsiem fuHelKy MocmagoK KOMIOHEHMO8 0 HarnpaeneHuo
KoakcuarbHbIl kabesb, Keapuesbie 2eHepamopbl U KOHOeHCcamopbi (KepaMuyeckue, nieHoYHbIe,
3neKmposiumuyeckue), 3a cuyém 3akntoyeHuss ducmpubbromopcKux 002060p08

Mbi1 npednasaem:

o KoHKypeHmocnocobHbie UeHbl U CKUOKU MOCMOSIHHbIM KITUeHmMam.

e CrieyuarsnbHbie ycrio8usi 07151 TOCMOSIHHbIX KITUEHIMO8.

e [lod6op aHarnoeos.

lMocmaeky KomMrnoHeHmMo8 8 ftobbix obbemax, y0oernemeopstouUx eawum MompebHoCMSsM.

lpuemnembie cpoku nocmasku, 803MOXHa yCKOPEeHHasi mMocmaska.
Locmaeky mosapa & ritobyto moyky Poccuu u cmpaH CHI™.
KomrinekcHytro nocmasky.

Pabomy no npoekmam u rnocmasky obpa3syos.

®opmuposaHue ckiada nod 3akaszyuka.

Cepmucgbukambl coomeemcmeus Ha rnocmassnseMyro npooyKyuUto (Mo XenaHu KueHma).
o TecmuposaHue nocmasnsemMou npodyKyuu.

e [locmasKy KOMMOHEHMOo8, mMpebyruux 806HHYIO U KOCMUYECKYH MPUEMKY.

e  BxodHoli KOHMposib Ka4yecmea.

e  Hanu4yue cepmugpukama I1SO.

B cocmaee Hawel komnaHuu opeaHu3oeaH KoHcmpykmopckuli omderst, npu3eaHHbIl MomMozamb
paspabomyukam, U UHXEHepaM.

KoHcmpykmopckuli omOen nomoaaem ocyujecmseums:

Pezaucmpauuro npoekma y npousgooumersisi KOMIOHEHMOS.

TexHu4eckyro no0depXKy rnpoekma.

Bawumy om cHaMuUs KOMroHeHma ¢ npoussoocmea.

OueHKy cmoumocmu fpoeKkma ro KOMIOHeHmam.

U3ezomoerneHue mecmosol rnnambl MOHMaX U ryckoHanadoyHbie pabomeil.
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Ten: +7 (812) 336 43 04 (MHO20KaHANbHbI)
Email: org@lifeelectronics.ru

www.lifeelectronics.ru
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