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Li-lon/Polymer Battery for

T63HO008A one-cell Protector

Features

®High voltage deviceis used for charger connection pins V- and COUT pins: Maximum 30V
®|nternal high accuracy voltage detection circuit
1 Overcharge detection voltage 3.9V to 4.4V (gpplicadein 5mV gep)
Accuracy : £25mV (+25°C) and +30mV (-5°C to +55°C)

2 Overcharge hysteresis voltage 0.0V 1004V .....ovvninii e, Accuracy : +25mV
The overcharge hysteresis voltage can be sdlected from the range 0.0V to 0.4V in 50mV step.

3 Over-discharge detection voltage 2.0V to 3.0V (10mV Step) .ovvveveeiennneneen Accuracy : £50mV.

4.0ver-discharge hysteress voltage 0.0V 10 0.7V (*2) covvvevivi i Accuracy : £50mV
The over-discharge hysteresis voltage can be selected from the range 0.0V to 0.7V in 100mV step.

5.0vercurent 1 detection voltage 0.05V t0 0.3V (10mV Step)......ovvvvveevneennnns Accuracy : £15mV

6.Overcurrent 2 detection voltage 0. 5V (fixed) .......cocevviv i, Accuracy : £100mV

*1: Overcharge release voltage = Overcharge detection voltage- Overcharge hysteresisvoltage
(where overcharge release voltage<3.8V is prohibited.)
*2: Over-discharge release voltage = Over-discharge detection voltage + Over-discharge hysteresis voltage
(where over-dscharge release voltage>3.4V is prohibited.)
® Delay times (overcharge: tVDET ], over-discharge: tVDET2,
over-current 1: tV DET3, over-current 2: t VDET4)
are generated by an internal circuit. No externd capacitor isnecessary. ................ Accuracy: +20%
@ Three-step over-current detection circuit isincluded (over-current 1, over-current 2,
and load short-circuiting).
®FEither chargefunction or chargeinhibition function for OV battery can be selected.
® Charger detection function and abnormal charge current detection function
1.The ove-discharge hysteresis is released by detecting negative voltage a the V- pin (-0.7V typ.).
(Charger detection function)
2.When the output voltage of the DOUT pin is high and the voltage at the V- pinisequd to or lower than
the charger detection voltage (-0.7V typ.), the output voltage of the COUT pin goes low.
(Abnormal charge current detection function)
Low current consumption .
1.Operation 3.0uA typ. 7.0uA max.(IDD).
2.Power -down 0.1 uA max. (ISB).
Wide operating temperatur e range: -40°C to +85°C

Ultra Small package ....................... SOT-23-6 (6 PIN),SNB(B)(6PIN).
(SNB Type please contact Sales).
TM Technology, Inc. reservestheright P.1 Publication Date: Dec. 2003
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Part Number Examples ¢Note1)

Over-Chage Over-charge | Over-discharge | Over-discharge | Over-Current 1 [ OV battery
Part No. detection Hysteresis detection Hysteresis detection chage | marking
voltage voltage voltage voltage voltage function

T63HO008A -AX 4.28V 0.2v 2.3V ov 0.13v None 008A
T63HO008A -BX 4.30V 0.1v 2.3V ov 0.08v None 008B
T63HO008A -CX 4.325V 0.25V 2.5V 04V 0.15v None 008C
T63HO0008A -DX 4.35V 0.2v 25V 0.2v 0.15v None 008D

..*Note2

Note 1:Thistableis for SOT-23-6 pin Package, SNB Type please contact Sales.
Note 2:New model version and specific characteristics may be order by customer.

General Description

The T63HO00BA series are lithium-ion/lithium polymer rechargegble battery protection |Cs
incorporating high-accuracy voltage detection circuit and delay circuit.

The T63HO00BA series are suitable for protection of single-cdl lithium ionlithium polymer
battery packs from overcharge, over-discharge and over-current and OV battery charge function.
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T63HOO08A
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SOT-23-6 TOP VIEW

PIN DESCRIPTION

SNB(A&B)-6PIN TOP
VIEW

SOT-23-6|SNB(A)|SNB(B)| Symbol Pin description
1 1 3 Dout  [Output of over-discharge detection, CMOS output
2 6 2 V- Pin for charge negative input
3 5 1 Cout  |Output of over-charge detection, CMOS output
4 4 5 Ds |Test Pinfor delay time measurement
5 2 6 VDD |Power supply
6 3 4 Vss  |Ground
ABSOLUTE MAXIMUM RATINGS (Temp=25C)
Symbol ltem Ratings Unit
VDD Supply voltage -0.3t09 \%
[ nput voltage
V- V- pn Vop-30to Voo+0.3 Vv
Vct Ctpin Vss0.3toVoot0.3 \
Output voltage
V cout Cout pin Vop-30 to Voo+0.3 \%
Vdout Dout pin Vss-0.3toVopt+0.3 \%
Pp Power disspation 250 mw
Topt Operating temperature range -40 to35 °C
Tsg Storage temperature range -5510125 °C

Absolute Maximum ratings are threshold limit values that must not be exceeded even for an instant
under any conditions. Moreover, such values for any two items must not be reached simultaneously.

Operation above these absolute maximum ratings may cause degradation or permanent damage to the
device. These are stress ratings only and do not necessarily imply functional operation below these

limits
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ELECTRICAL CHARACTERISTIC1 (Temp=25°C)
Symbol | Par ameter | Conditions [ MIN. | TYP. | MAX. | Unit
INPUT VOLTAGE / OPERATION VOLTAGE
VDD1 Operating input voltage Voltage defined as VDD to VSS 15 - 8 V
VDD2 Operating input voltage Voltage defined as VDD to V- 15 - 30 V
CURRENT CONSUMPTION
IDD Normal operation current VDD=35V, V=0V 1.0 3.0 7.0 WA
1B Standby current VDD=V/-=15V - -- 0.1 LA
OUTPUT RESISTANCE
RCOUTH COUT pin H resistance VCOUT=3.0V,VDD=35V =0V 25 5 10 Kohm
RCOUTL COUT pin L resistance VCOUT=0.5VDD=4.5V V-=0V 25 5 10 Kohm
RDOUTH DOUT pin H resistance VDOUT=3.0V,VDD=35V V=0V 2.5 5 10 Kohm
RDOUTL DOUT pin L resistance VDOUT=0.5V,VDD=V-=1.8V 25 5 10 Kohm
V-INTERNAL RESISTANCE
Internal resistance between _ =
RAD V- and VDD VDD=1.8V \-=0V 100 300 900 Kohm
Internal resistance between
R- VDD=35V M/=1.0V il 2 4 Koh
S V. dVSS 35V, 0 0 0 0 ohm
DETECTION VOLTAGE
Over-ch detecti " AX 4.255 4.280 4.305 \
er-charge ion voltage
VDET1 VDET1=39V to 4.4V - BX 4275 | 4300 | 43% v
5mV Step CX 4.300 4.325 4.350 \Y
DX 4.325 4.350 4.375 \
Over-charge hysteresis voltage VHCT1 VHCT1
VHCT1 VHCT1=0.0V to 0.4V - - ¢ VHCT1 ¢ \Y
-0.025 +0.025
50mV Step
tVDET1 Output delay of over charge - 0.96 12 14 S
Over-discharge detection voltage ;?3;2 2.25 2.30 235 Vv
VDET2 VDEI_CZ):mZ\'/O\S/t; 3oV ) CX 2.45 2.50 2.55 \
DX 2.45 2.50 255 \
Over-discharge hysteresis voltage
VHDT2 VHDT 2=00V t0 0.7V - - Wb 2| vapT2 | VHDTZ1 v
100mV Step B :
tVDET2 Output delay of over-discharge - 115 144 173 ms
Over-current 1 detection voltage
VDET3 VDET3=0.05V to 0.3V Detect rising edge of “\+* pin voltage \_/OD(;ElTSS VDET3 \4/-(? 5123 Y
10mV Step ’ ‘
tVDET3 Over—currenttil rﬁl:tectl on delay _ 72 9 1 ms
VDET4 Over-current 2 detection voltage - 0.4 0.5 0.6 V
tVDET 4 O"er'cu"e”ttizrggec“ on delay : 18 224 | 27 ms
VDET5 Charger detection voltage Detect falling edge of ‘' \A* pin voltage -1.0 -0.7 -04 V
VSHORT Load short-circuiting detection j 0.9 1.2 15 v
voltage
tSHORT L oadshort-circuiting detection _ 220 320 380 &
delay time
0V BATTERY CHARGING FUNCTION
VOcha OV Battery cr\llecr)ﬁggséa'tl ng charge Applied for OV battery charge function - - 15 \Y
VOinh 0V Battery chargeinhibition Appligd f_or_ (_)V battery charge 06 10 14 Vv
chargevoltage inhibition function

Note: Since products are not screened a low/ high temperature, the specification for thisrangeis
guaranteed by design, not tested in production.
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ELECTRICAL CHARACTERISTIC2 *note1 (Temp=-40t0 85C)
Symbol | Par ameter | Conditions [ MIN. | TYP. | MAX. | Unit
INPUT VOLTAGE / OPERATION VOLTAGE
VDD1 Operating input voltage Voltage defined as VDD to VSS 15 - 8 V
VDD2 Operating input voltage Voltage defined as VDD to V- 15 - 30 V
CURRENT CONSUMPTION
IDD Normal operation current VDD=35V, V=0V 0.7 3.0 8.0 WA
1B Sandby current VDD=-=15V - 0.1 LA
OUTPUT RESISTANCE
RCOUTH COUT pin H resistance VCOUT=3.0V,VDD=35V =0V 12 5 15 Kohm
RCOUTL COUT pin L resistance VCOUT=05,vDD=4.5V V-=0V 1.2 5 15 Kohm
RDOUTH DOUT pin H resistance VDOUT=3.0V,VDD=35V V=0V 12 5 15 Kohm
RDOUTL DOUT pin L resistance VDOUT=0.5V,VDD=V-=1.8V 12 5 15 Kohm
V-INTERNAL RESISTANCE
Internal resistance between _ =
RAD V- and VDD VDD=1.8V \-=0V 78 300 1310 Kohm
Internal resistance between
R- VDD=35V M/=1.0V 7.2 2 44 Koh
S \e VS 35V, 0 0 ohm
DETECTION VOLTAGE
Over-charge detection voltage AX 4.225 4.280 4.320 v
VDET1 VDET1=39V to 44V - BX 4260 | 4300 | 4.340 v
CX 4.270 4.325 4.365 \%
5mV Step
DX 4.320 4.350 4.380 V
Over-charge hysteresis voltage
VHCT1 VHCT1=00V t0 0.4V - - e | vheTe | WO v
50mV Step ’ ’
tVDET1 Output delay of over charge - 0.7 12 2.0 S
Over-discharge detection voltage }?31(( 222 2.30 2.38 \Y
VDET2 VDE]TOZr:\%'(g;)&OV ) CX 2.42 2.50 2.58 V
DX 2.42 2.50 258 Y
Over-discharge hysteresis voltage
VHDT2 VHDT2=0.0V to 0.7V - - YISISS-I-OZ VHDT2 \f_—é%;—oz \
100mV Step ' '
tVDET?2 Output delay of over-discharge - 80 144 245 ms
Over-current 1 detection voltage
VDET3 VDET3=0.05V t0 0.3V Detect rising edgeof “\%* pinvoltage | V2O 3 | vpeTa| VRET3| v
-0.015 +0.015
10mV Step
tVDET3 Over—currentﬂl rg:tectl on delay _ 5 9 15 ms
VDET4 Over-current 2 detection voltage - 0.37 0.5 0.63 Vv
tVDET 4 O"er‘cu"mtﬂzrg:tec“ on delay - 12 2.24 3.8 ms
VDET5 Charger detection voltage Detect falling edge of ‘\A* pin voltage -1.0 0.7 -04 Vv
Load short-circuiting detection
VSHORT voltage - 0.7 1.2 1.7 \Y
tSHORT L oadshort-circuiting detection _ 150 320 540 "
delay time
0V BATTERY CHARGING FUNCTION
VOcha 0V Battery d\‘laéﬁggsem' ng charge Applied for OV battery charge function - - 17 Y
VOirh OV Battery chargeinhibition Applie_ad f_or_ (_)V batter)_/ charge 04 1.0 16 v
chargevoltage inhibition function

Note 1: Since products are not screened at low/high temperature, the specification for this rangeis
gaaranteed by design, not tested in production.
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MEASUREMENT CIRCUITS

Unless otherwise specified, the output voltage levels“H” and “L” at COUT and DOUT pins are judged by the
threshold voltage (1.0V) of the N channel FET. Judge the COUT pin level withrespecttoV - and the DOUT pin
level with respect to VSS.
(1) Measurement Condition 1, Measurement Circuit 1
(Overcharge detection voltage, Overcharge hysteresis voltage).
The overcharge detection voltage(VDET1) is defined by the voltage between VDD and VSSat which vV CO
goes “L” from “H" when the voltage V1 is gradualy increased from the starting condition V1=3.5V and
V2=0V. The overcharge hysteresis voltage (VHCT1) is then defined by the difference between the
overcharge detection voltage (VD D) and the voltage between VDD and VSS a whichVCOUT goes “H”
from“L” when the voltage V1 is gradudly decreased.

(2) Measurement Condition 2, Measurement Circuit 2
(Over-discharge detection voltage, Over-discharge hysteresisvoltage)
The over-discharge detection voltage (VDET?2) is defined by the voltage between VDD and VSSat which
VDO goes“L” from “H” when the voltage V1 is gradualy decreased from the starting conditionV1=3.5V
and V2=0V. The over-discharge hysteresis voltage (VHDT2) is then defined by the difference between the
over -discharge detection voltage (VDET2) and the voltage between VDD and V SS at which VDO goes
“H" from “L” when the voltage V1 is gradudly increased.

(3) Measurement Condition 3, Measurement Circuit 2
(Over-current 1 detection voltage, Over-current 2 detection voltage, Load short-circuiting detection voltege)
The over-current 1 detection voltage is defined by the voltage between V- and VSS whose delay time for
changing VDO from “H” to “L” lies between the minimum and the maximum vaue of the over-current 1
detection delay time when the voltage V2 is increased rapidly within 10us from the starting condition
V1=3.5V and V2=0V.
The over-current 2 detection voltageis defined by the voltage between V- and VSS whose delay timefor
changing VDO from “H” to “L” lies between the minimum and the maximum vaue of the over-current 2
detection delay time when the voltage V2 is increased rapidly within 10us from the starting condition
V1=3.5V and V2=0V.
The load short-circuiting detection voltage is defined by the voltage between V- and VSSwhosedelay time
for changing VDO from“H” to “L” lies between the minimum and the maximum vaue of theload
short-circuiting detection delay time when the voltage V2 is increased rapidly within 10us from the starting
condition V1=3.5V and VV2=0V.
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(4) Measurement Condition 4, Measurement Circuit 2
(Charger detection voltage, anormal charge current detection voltage)
Set V1=1.8V and V2=0V. Increase V1 gradualy until V1=VDET2+(VHDT2/2), then decrease V2 from O
V gradudly. The voltage between V- and VSS when VDO goes “H” from “L” isthe charger detection
voltage (VDETY5). Charger detection voltage can be measured only in the product whose over-discharge
hysteress VHDT2 ?0.
Set V1=3.5V and V2=0V, Decrease V2 from 0 V gradudly. The voltage between V- and VSS when VCO
goes“L” from“H” isthe abnormal charge current detection voltage. Theabnormal charge current detection
voltage has the same vaue as the charger detection voltage (VDET 5).

(5) Measurement Condition 5, Measurement Circuit 2
(Normd operation current consumption, Power-down current consumption)
Set V1=3.5V and V2=0V under normal condition. The current IDD flowing through VDD pin isthe
normal operation consumption current (IDD).
Set V1=V2=1.5V under over -discharge condition. The current IDD flowing through VDD pin isthe
power-down current consumption (1 SB).

(6) Measurement Condition 6, Measurement Circuit 3
(Internal resistance between V- and VDD, Internal resistance between V- and V SS)
Set V1=1.8V and V2=0V. The resistancebetween V- and VDD isthe interna resistance (RV-D) between
V- and VDD. Set V1=3.5V and V2=1.0V. The resistance between V- and VSSis the internal resistance
(RV-S) between V- and VSS.

(7) Measurement Condition 7, Measurement Circuit 4
(COUT pin H resistance, COUT pin L resistance)
Set V1=3.5V, V2=0V and V3=3.0V. COUT pin resstance isthe COUT pin H resistance (RCOUTH ).
Set V1=4.5V, V2=0V and V3=0.5V. COUT pin resigtance is the COUT pin L resistance (RCOUTL )

(8) Measurement Condition 8, M easurement Circuit 4
(DOUT pin H resistance, DOUT pin L resistance
Set V1=3.5V, V2=0V and V4=3.0V. DOUT pin resistance isthe DOUT pin H resistance (RDOUTH ).
Set V1=1.8V, V2=0V and V4=0.5V. DOUT pin resistance is the DOUT pin L resistance (RDOUTL ).

(9) Measurement Condition 9, Measurement Circuit 5
(Overcharge detection delay time, Over-discharge detection delay time)
The overcharge detection delay time (tVDET1) is the time needed for VCO to change from "H" to "L" just

after the V1 rapid increase within 10us from the overcharge detection voltage (VDET1) - 0.2V tothe
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overcharge detection voltage (VDET1) + 0.2V in the condition V2=0V.

The over-discharge detection delay time (tVDET?2) is the time needed for VDO to change from "H" to "L"
just after the V1 rapid decrease within 10us from the over -discharge detection voltage (VDET?2) + 0.2V to
the over-discharge detection voltage (VDET?2) - 0.2V in the condition V2=0V.

(10) M easurement Condition 10, M easurement Circuit 5
(Over-current 1 detection dday time, Over-current 2 detection delay time, Load short-circuiting
detection delay time, Abnormal charge current detection delay time)
Set V1=35V and V2=0V. Increase V2 from 0 V to 0.35 V momentarily (within 10 us) The time needed for
VDOtogo “L” is over-current 1 detection delay time (tVDETS3).
Set V1=3.5V and V2=0V. Increase V2 from 0 V to 0.7 V momentarily (within 10us) The timeneeded for
VDOtogo “L” is over-current 2 detection delay time (tVDET4).
Set V1=3.5V and V2=0V. Increase V2 from 0 V to 1.6 V momentarily (within 10 us) The time needed for
VDOtogo “L” isthe load short-circuiting detection delay time (tSHORT ).
Set V1=3.5V and V2=0V. Decrease V2 from 0 V to-1.1 V momentarily (within 10 us) The time needed for
VCOtogo“L” istheabnormal charge current detection delay time. The abnormal charge current detection
delay time has the same vaue as the overcharge detection delay time.

(11) M easurement Condition 11, Measurement Circuit 2 (Product with OV battery charge function)
(OV battery charge starting charger voltage )
Set V1=V2=0V and decrease V2 gradually. The voltage between VDD and V- when VCO goes “H” (V- +
0.1V or higher) isthe OV battery charge starting charger voltage (VOCHA ).

(12) Measurement Condition 12, Measurement Circuit 2 (Product with OV battery chargeinhibition
function)
(OV battery charge inhibition battery voltage)
Set V1=0V and V2=-4V. Increase V1 gradualy. Thevoltage between VDD and VSS when VCO
goes “H"(V- + 0.1V or higher) isthe OV bettery charge inhibition battery voltage (VOINH ).
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Description of Operation

Normal condition

The T63HO008A monitorsthe voltage of the battery connected between VDD and V' SS pin and thevoltage
difference between V- and V'SS pin to control charging and discharging. When the battery voltageisin the
range from the over -discharge detection voltage (V DET2) to the overcharge detection voltage (VDET 1), and
the V- pin voltage is in the range from the charger detection voltage (VDETD5) to the over-current 1 detection
voltage (VDET3), the IC turns both the charging and discharging control FETs on. This condition is called the

normal condition, and in this condition charging and discharging can be carried out fredly.
Note: When a battery is connected to the IC for thefirst time, the battery may not enter dischargeable state. In thiscase, set the
V- pin voltage equal to the V' SS voltage or connect a charger to enter the normal condition.

Over-current condition (Detection of Over-current 1, Over-current 2, and Load short-cir cuiting)
When the condition in which V- pin voltage is equd to or higher than the over-current detection voltage,
condition which caused by the excess of discharging current over a specified value, continues longer than the
overcharge detection delay time in a battery under the normal condition, the T63HO00BA turns the discharging
control FET off to stop discharging. This condition is caled the over-current condition.
Though the V- and VSS pins areshorted by the RV-S resistor in the |C under the over-current condition,
the V- pin voltage is pulled to the VDD leve by the load as long as the load is connected.
TheV- pinvoltage returnsto V SSlevel when the load is released. The over-current condition returnsto the
normal condition when the impedance between the EB+ and EB- pin becomes higher than the automeatic
recoverable |oad resistance (see the equation [1] below), and the IC detectsthat the V- pin potentid is lower

than the over-current 1 detection voltage (VDET3).
Note: The automatic recoverable load resistance changes depending on the battery voltage and over-ar rent 1detection voltage
settings.

Overcharge condition

When the battery voltage becomes higher than the overcharge detection voltage (VDD) during charging
under the normal condition and the detection continues for the overcharge detection delay time (tVDET1) or
longer, the T63HOO08A turns the charging control FET off to stop charging. This condition is called the
overcharge condition. The overcharge condition is released by the following
two cases ((1) and (2)):

(1) When the battery voltage fdls below the voltage difference, the overcharge detection voltage (VDET]) -
overcharge detection hysteresis voltage (VHCT1 ), the T63HO008A turns the charging control FET on and
turnsto the normd condition.

(2) When aload is connected and discharging starts, the T63HOO0BA turns the charging control FET on and
returns to the normal condition. The mechanism is : just after the load is connected and discharging starts,
the discharging current flows through the parasitic diode in the charging control FET. At this moment V-
pin potential increases momentarily voltage of the parasitic diode from the VSS level When the V- pin
voltage goes higher than the over -current 1 detection voltage, and provided that the battery voltage goes
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under the overcharge detection voltage by the internal impedance, the T63HO008A rel ease the overcharge

condition.

Note: (1).If the battery is charged to a voltage higher than the overcharge detection voltage (VD ET1) and the battery voltage does
not fall below the overcharge detection voltage (VD ET1) even when a heavy load is connected, the detection of
over-current 1, over-current 2 and load short-circuiting does not work .Since an actud battery hasthe internal
impedanceof several dozens of MW, the battery voltage dropsimmediately after a heavy loadwhich causes
over-current is connected, and the detection of over-current 1, over-current 2 and load short -circuiting then works..

(2).When acharger is connected after the overcharge detection, the overcharge conditionis not released evenif the battery
voltage is below the overcharge detection voltage VDET 1. The overcharge condition is released when the V- pin
voltagegoes over the charger detection voltage VDET 5 by removing the charger.

Over-dischar ge condition
When the bettery voltage fals below the over-discharge detection voltage (VDET 2) during discharging
under the normal condition and the detection continues for the over-discharge detection delay time
(tVDET?2) or longer, the T63HO008A turns the discharging control FET off to stop discharging. This
condition is caled the over -discharge condition. When the discharging control FET turns off, the V- pin
valtage is pulled up by the RV-D resistor between V- and VDD in the IC. The voltage difference between
V- and VDD then fals bellow 1.3V (typ.), the current consumption is reduced to the power-down current

consumption (ISB). This condition is called the power -down condition.The power -down condition is
rel eased when acharger is connected and the voltage differencebetween V- and VDD becomes 1.3V (typ.)
or higher. Moreover when the bettery voltage becomes the over-discharge detection voltage or higher, the
T63HO008A turns the discharging FET on and returns to the normal condition.

Charger detection
When a battery in the over -discharge condition is connected to a charger and provided that the V- pin
voltage is lower than the charger detection voltage (VDET 5), the T63HO008A rel eases the over-discharge
condition and turnsthe discharging control FET on as the battery voltage becomes equd to or higher than
the over-discharge detection voltage (V DET2) since the charger detection function works. This actionis
cdled charger detection.
When a battery in the over -discharge condition is connected to a charger and provided that the V- pin
voltage is not lower than the charger detection voltage (VDETS5), the T63HOO08A releases the
over -discharge condition when the battery voltage reaches the over- discharge detection voltage (VDET?2) +
over-discharge hysteresis (VHDT2 ) or higher.

Abnormal charge current detection
If the V- pin voltage fdls below the charger detection voltage (V DET 5) during charging under norma
condition and it continuesfor the overcharge detection delay time (t VDET1) or longer, the chargingcontrol
FET turns off and charging stops. This action is called the abnormal charge current detection. Abnormd
charge current detection works when the DOUT pin voltage is “H” and the V- pin voltagefdls below the
charger detection voltage (VDET 5). Consequently, if an abnormal charge current flowsto an
over-discharged battery, the T63HO008A turns the charging control FET off and stops charging after the
battery voltage becomes higher than the over-discharge detection voltage which make the DOUT pin
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voltage “H”, and il after the overcharge detection delay time (tVDET1) dgpses.
Abnorma charge current detection is released when the voltage difference between V- pin and VSSpin
becomes less than charger detection voltage VDETS.

Delay circuits

The detection delay times are generated by dividing the approximate 7 kHz clock with a counter.

Note. The detection delay time for over-current 2 and load and short-circuiting start when the over-current 1 is detected. As soon as
the over-current 2 or load short-circuiting is detected over the detection delay time for over-current 2 or load
short-circuiting after the detection of over-current 1, the T63HO008A turnsthe dischargingcontrol FET off.

A
VDD
VSS >
TIME
A
(tVDET4)
VDD
VDET4
VDET3
VSS >
TIME

Over-current 2 detection delay time

When the over-current is detected and it continues for longer than the over -discharge detection delay time
without releasing the load, the condition changes to the power-down condition when the battery voltage
fdls below the over-discharge detection voltage.

When the battery voltage falls below the over-discharge detection voltage due to the over -current, the
T63HO008A turns the discharging control FET off by the over -current detection. And in this case the
recovery of the battery voltage is so dow that the battery voltage after the over-discharge detection dday
timeis till lower than the over-discharge detection voltage, the T63HOO08A transits to the power-down
condition.
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DS pin
The DS pinisatest pin for delay time measurement and it should be open in the actud application. If a

capacitor whose capacitance is larger than 100pF or a resister whose resistance is larger than 100kW is
conmnected to this pin, error may occur in the delay time.
OV battery charge function (*1) (*2)

Thisfunction is used to recharge the connected battery whose voltageis OV dueto the self -discharge. When

theQV battery charge starting charger voltage (VOCHA ) or higher is applied between EB+ and EB- pins by

connecting acharger, the charging control FET gate isfixed to VDD pin voltage. When the voltage between

the gate and source of the charging control FET becomes equal to or higher than the turn on voltage by the

charger voltage, the charging control FET turns on to start charging. At this time, the discharging control

FET isoff and the charging current flowsthrough the internal parasitic diode in the discharging control FET.

When the battery voltage becomes equa to or higher than the over -discharge releasevoltage, the

T63HO00BA enters the norma condition.

OV battery chargeinhibition function (*1)

This function inhibits the recharging when a battery which is short-circuited (OV) interndly is connected.

When the battery voltage is 1.0 V (typ.) or lower, the charging control FET gate is fixedto EB- pin voltage

toinhibit charging. When the battery voltageisthe OV battery charge inhibition battery voltage (VOINH ) or

higher, charging can be performed.

(*1) Some battery providers do not recommend charging for completely self-discharged battery. Please ask
battery providers bef ore determining the OV battery charge function.

(*2) The OV battery charge function has higher priority than the abnormal charge current detection function.
Consequently, aproduct with the OV battery charge function charges a battery forcedly and abnormal
charge current cannot be detected when the battery voltageis low.
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Operation Timing Chart

1.0peration Timing Chart

3
VDET1
VDET1-VHCT1

Battery \

voltage \/peT2+vHDT2 <G —
VDET2 -

tVDETL

VDD

DOUT pin
VSS

\

tVDET2
p—
VDD

COUT pin
vss \

VDD

V- pin
VDET3
VSsS
VDET5

\/

Charger connection = > -—>

L oad connection

A
Y

Mode-=

A
\

- >
it -

(A) (B) (A) (® (A)

Note:(A):Normal condition, (B):Overcharge conditing, (C):Overdischarge condition,
(D):Overcurrent condition
The charge is supposed to charge with constant current.

A
A4

- .
Bl >

\
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2.0ver-current detection

VDET1
Battery VDET1-VHCT1

voltage

VDET2+VHDT2
VDET2

VDD

\/

DOUT pin

VSS

VDD

\/

COUT pin | tvDErs

tSHORT

—

tVDET4
VSS -t

—————

A

VDD 5
VSHORT
V- pin B
VDET4
VDET3
VSS

\

Charger connection

\

L oad connection -

-«

»
-

A

o
-

Y

Mode4+—— > «—>»

A

\

-t
-

@w O A DO

(A) o A
Note:(A):Normal condition, (B):Overcharge conditing, (C):Overdischarge condition,

o
-

A
\

Y
A

(D):Overcurrent condition
The charge is supposed to charge with constant current.
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3.Charger detection

b
VDET1
BatteryVDETl-VHCTl
voltage 7
VDET2+VHDT2
VDET2 / -
3
VDD
DOUT pin
VSS
b
VDD
tVDET?2
COUT pin ™
VSS
A
VDD
V- pin
VSS
VDETS '
Note:2 >
Charger connection - >
L oad connection - >
Mode-= >le >le >
(A) © (A)

Note:(A):Normal condition, (B):Overcharge conditing, (C):Overdischarge condition,
(D):Overcurrent condition
The charge is supposed to charge with constant current.
Note2:In case V- pin voltage < VDETS5 Over-discharge is released at the overdischarge detection voltage(VDET?2)
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4.Abnormal charge current detection

4
VDET1
Battery VDET1-VHCT1

voltage )

VDET2+VHDT2 ~
VDET2 /

VDD
DOUT pin

VSS

\

VDD

COUT pin ™

tVDET2 \
VSS

\/

tVDET1 |«
A (Note 2)

VDD

V- pin

VSS
VDETS5

/ \ !

\/

Charger connection

A
Y

L oad connection
Mode =

Y
A
\
A

®) ©) @ @ @

Note:(A):Normal condition, (B):Overcharge conditing, (C):Overdischarge condition,
(D):Overcurrent condition
The charge is supposed to charge with constant current.
Note2:Abnormal charge current detection delay time
(=Overcharge detection delay time(tVDET1)

A
A
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Application Circuits

OEB+

R1=4700hm
5 VDD_1 DS -
clL _|
BATTERY T otur ] T 63H 0008A
6 VSS
5 5
8 3 N
_T__ R2
FETll FETzl 2K
14T T&] EB-
N 4 O
1 N

Table Constant for external components

Symboal Parts Purpose Recammed min. | max. Remarks
*1) 0.4 V =Threshold voltage =
FET1 N channel Charge . . . over-discharge detection voltage, Gate
MOSET| oontrol to source withstand voltage
= Charger voltage.
*1) 0.4 V=Threshold voltage =
N chanrd ) over-discharge detection voltage, Gate
FET2 mogeT| Dishaee control - - - to source withstand voltae
= Charger voltage.
ESD protection 1k
R1 Resistor For Power 4700hm 3000hm ohm *2) Set resstance o that 2 x R1=R2
fluduation
. For Power 0.022 *3) Install a capacitor of 0.022uF of
CL | Capaditor fluctustion OuF 1 g | YOUF| higher between VDD and VSS.
. *4) To prevent current when acharger
Protection for !
. . 4k is reversely connected. Select alarger|
R2 Resistor revirfsz (éﬁgrm' on Zhm 3000hm ohm resistance within the range from
il 3000hm to 4kohm.

*1) If an FET with athreshold voltage of 0.4 V or lower is used, the FET may not cut the charging current.
If an FET with athreshold voltage equd to or higher than the over-discharge detection voltage is used,
discharging may be stoped before over-discharge is detected.

If the withstand voltage between the gate and source is lower than the charger voltage, the FET may

destroy.
*2) If R1 has a high resistance, the voltage between VDD and VSS may exceed the absolute maximum rating
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when a charger is connected reversely since the current flows from the charger to the IC.
Insert aresistor of 300W or higher as R1 for ESD protection.
If R1 hasahigh resistance, the overcharge detection voltage increases by 1C current consumption.
*3) If acapacitor of less than 0.022UF isingtdled as C1, DOUT may oscillate when load short-circuiting is
detected.
Be aureto ingdl a capacitor of 0.022uF or higher as C1.

*4) If R2 has aresistance higher than4kW, the charging current may not be cut when a high- voltage charger is

connected.
Note: (1).TheD Spin should be open.
(2).The above connection diagram and constants do not guarantee proper operation. Evaluate upon actual
applicaion and determine constants properly.

Precautions
Pay attention to the operating conditions for input/output voltage and load current so that thelossin the IC does
not exceed the permissible loss (power disspation) of the package.
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Package Dimension (Unit: mm)
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