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The S-8254A Series is a protection IC for 3-serial- or 4-serial-cell lithium-ion / lithium polymer rechargeable
batteries and includes a high-accuracy voltage detector and delay circuit.
The S-8254A Series protects both 3-serial or 4-serial cells using the SEL pin for switching.

B Features

(1) High-accuracy voltage detection for each cell
e Overcharge detection voltage n (n =1 to 4) 3.9V 1t04.4V (50 mV step) Accuracy £25 mV

e Overcharge release voltage n (n=11to 4) 3.8Vto4.4V" Accuracy £50 mV

e Overdischarge detection voltagen (n=1to4) 2.0Vt0o 3.0V (100 mV step)  Accuracy +80 mV

e Overdischarge release voltagen(n=11t04) 2.0Vto34 V2 Accuracy 100 mV
(2) Three-level overcurrent protection

¢ Overcurrent detection voltage 1 0.05V 10 0.30 V (50 mV step) Accuracy 25 mV

¢ Overcurrent detection voltage 2 0.5V Accuracy £100 mV

¢ Overcurrent detection voltage 3 Vye1 — 1.2V Accuracy £300 mV

(3) Delay times for overcharge detection, overdischarge detection and overcurrent detection 1 can be set
by external capacitors (delay times for overcurrent detection 2 and 3 are fixed internally).

(4) Switchable between a 3-serial cell and 4-serial cell using the SEL pin
(5) Charge/discharge operation can be controlled via the control pins.
(6) High-withstand voltage Absolute maximum rating : 26 V
(7) Wide operating voltage range 2Vito24V

(8) Wide operating temperature range —40°C to + 85°C

(9) Low current consumption

¢ During operation 30 pA max. (+25°C)
e During power-down 0.1 pA max. (+25°C)
(10) Lead-free, Sn100%, halogen-free 3

*q1. Overcharge hysteresis voltage n (n =1 to 4) can be selected as 0 V or from a range of 0.1 V10 0.4 V in
50 mV steps.
(Overcharge hysteresis voltage = Overcharge detection voltage — Overcharge release voltage)
*2. Overdischarge hysteresis voltage n (n = 1 to 4) can be selected as 0 V or from a range of 0.2V t0 0.7 V
in 100 mV steps.
(Overdischarge hysteresis voltage = Overdischarge release voltage — Overdischarge detection voltage)
*3. Refer to “B Product Name Structure” for details.

B Applications

¢ Lithium-ion rechargeable battery packs
o Lithium polymer rechargeable battery packs

B Package
e 16-Pin TSSOP

ABLIC Inc. 1
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B Block Diagram

COP

VMP C

DOP (

VINI C

cDTC

ccTC

VSS C

DOP, COP,

RVMD, RVMS
Control Circuit

1 MQ —
S . ~|De|ay chuﬁl—
i 900 kQ
«—

e
-

I

%

e
JAA

i
1
£
:
£
:
1

<
<
S
—<

[
redd
:

f{) VC2

) VDD

)VC3

) VC4

O CTL

(O SEL

Remark

1. Diodes in the figure are parasitic diodes.

2. Numerical values are typical values.
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Rev.5.2 o1 S-8254A Series

B Product Name Structure
1. Product Name
S-8254A XX FT - TB - x

L Environmental code
U: Lead-free (Sn 100%), halogen-free
S: Lead-free, halogen-free

G: Lead-free (for details, please
contact our sales office)

IC direction in tape specifications ™

Package code
FT: 16-Pin TSSOP

Serial code ?

Sequentially set from AA to ZZ
*1. Refer to the tape drawing.
*2. Refer to “3. Product Name List”.

2. Package
Package name Package Tape Reel
16-Pin TSSOP Environmental code = G, S FT016-A-P-SD FT016-A-C-SD FT016-A-R-SD
Environmental code = U FT016-A-P-SD FT016-A-C-SD FT016-A-R-S1

ABLIC Inc. 3
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3. Product Name List

Table 1
Product name / ngrcharge Overcharge OverFiischarge Overdischarge Ov.ercurrent 0V battery
ltem detection voltage | release voltage | detection voltage | release voltage | detection voltage 1 charge funciion
[VCU] [VCL] [VDL] [VDU] [VIOV1]
S-8254AAAFT-TB-x| 4.350+0.025V | 4150+0.050V | 2.00+0.080V | 2.70+0.100V | 0.30+0.025V Available
S-8254AABFT-TB-x| 4.250+0.025V | 4250+0.025V | 2.00+0.080V | 2.70+0.100V | 0.30+0.025V Available
S-8254AAEFT-TB-x| 4.350+0.025V | 4.150+0.050V | 2.00+0.080V | 2.70£0.100V | 0.20+0.025V Available
S-8254AAFFT-TB-x| 4.350+0.025V | 4.150+0.050V | 240+0.080V | 3.00+£0.100V | 0.20+0.025V Available
S-8254AAGFT-TB-x| 4.275+0.025V | 4.075+0.050V | 2.30+0.080V | 270+£0.100V | 0.13+£0.025V Available
S-8254AAHFT-TB-x| 4.350+0.025V | 4.150+0.050V | 240+£0.080V | 270+0.100V | 0.10+£0.025V Available
S-8254AAIFT-TBx | 4.350+0.025V | 4150+0.050V | 2.40+0.080V | 3.00+0.100V | 0.30+0.025V Available
S-8254AAJFT-TB-x | 4.350+0.025V | 4150+0.050V | 2.40+0.080V | 3.00+0.100V | 0.15+0.025V Available
S-8254AAKFT-TB-x| 4.350+0.025V | 4150+0.050V | 2.70+0.080V | 3.00+0.100V | 0.20+0.025V Available
S-8254AALFT-TB-x | 4.300+£0.025V | 4.150+£0.050V | 240+0.080V | 3.00+£0.100V | 0.20+0.025V Available
S-8254AAMFT-TB-x| 4.200+0.025V | 4.100+0.050V | 2.50+0.080V [ 2.70+£0.100V | 0.30+0.025V Available
S-8254AANFT-TB-x| 4.250+0.025V | 4.150+0.050V | 2.50+0.080V | 3.00+0.100V | 0.10+£0.025V Available
S-8254AA0OFT-TB-x| 4.300+0.025V | 4.080+0.050V | 2.50+0.080V | 3.00£0.100V | 0.10+0.025V Available
S-8254AAPFT-TB-x| 4.280+0.025V | 4130+0.050V | 3.00+0.080V | 3.00+0.080V | 0.15+0.025V Available
S-8254AAQFT-TB-x| 3.900+0.025V | 3.800+0.050V | 2.30+0.080V | 2.70+£0.100V | 0.30+0.025V Available
S-8254AARFT-TB-x| 4.350+0.025V | 4.150+0.050V | 2.80+£0.080V | 3.00+0.100V | 0.20+0.025V Available
S-8254AASFT-TB-x| 4.290+0.025V | 4.090+0.050V | 2.30+0.080V | 3.00+0.100V | 0.075+£0.025V Available
S-8254AATFT-TB-x| 4.200+£0.025V | 4200+0.025V | 2.00+0.080V | 270+£0.100V | 0.30+0.025V Available
S-8254AAUFT-TB-x| 4.350+0.025V | 4.150+0.050V | 240+0.080V | 3.00+0.100V | 0.20+0.025V Unavailable
S-8254AAVFT-TB-x| 4.250+0.025V | 4150+0.050V | 2.70+0.080V | 3.00+£0.100V | 0.20+0.025V Available
S-8254AAWFT-TB-x| 4.250+0.025V | 4.100+0.050V | 3.00+0.080V | 320+£0.100V | 0.10+0.025V Unavailable
S-8254AAXFT-TB-x| 4.250+0.025V | 4100+0.050V | 2.00+0.080V | 2.70+0.100V | 0.15+0.025V Available
S-8254AAYFT-TB-x| 4.275+0.025V | 4.125+0.050V | 240+0.080V | 2.70+£0.100V | 0.10+0.025V Available
S-8254AAZFT-TB-x| 4.250+0.025V | 4150+0.050V | 2.00+0.080V | 270+£0.100V [ 0.13+£0.025V Available
S-8254ABAFT-TB-x| 3.900+0.025V | 3.800+0.050V | 2.00+0.080V | 250+0.100V | 0.15+0.025V Available
S-8254ABBFT-TB-x| 4.200+0.025V | 4200+0.025V | 2.50+0.080V | 3.20+0.100V | 0.30+0.025V Available
S-8254ABCFT-TBx| 4.175+0.025V | 3.975+0.050V | 2.75+0.080V | 3.05+0.100V | 0.10+0.025V Available
S-8254ABDFT-TB-y| 4.300+0.025V | 4.100+0.050V | 2.00+£0.080V | 2.00+0.080V | 0.13+0.025V Available
S-8254ABEFT-TB-y| 4.200+0.025V | 4150+0.050V | 2.50+0.080V | 3.00+0.100V | 0.15+0.025V Available
S-8254ABFFT-TB-x| 4.150+0.025V | 4.050+0.050V | 2.00+0.080V | 270£0.100V | 0.13+0.025V Available
S-8254ABGFT-TB-x| 4.180+0.025V | 4.080+0.050V | 2.00+0.080V | 2.70+£0.100V | 0.13+0.025V Available
S-8254ABHFT-TB-y| 4.150+0.025V | 4.050+0.050V | 250+0.080V | 2.80+0.100V | 0.10+£0.025V Available
S-8254ABIFT-TB-x | 4.215+0.025V | 4.115+£0.050V | 240+0.080V | 3.00+0.100V | 0.20+0.025V Unavailable

Remark 1. Please contact our sales office for the products with the detection voltage value other than those

specified above.
2.x:GorU
y:SorU

3. Please select products of environmental code = U for Sn 100%, halogen-free products.
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BATTERY PROTECTION IC FOR 3-SERIAL- OR 4-SERIAL-CELL PACK

S-8254A Series

B Pin Configuration

16-Pin TSSOP
Top view
COoP VDD
VMP VC1
DOP VC2
VINI VC3
CDT VC4
CCT CTL
VSS SEL
NC NC
Figure 2
Table 2
Pin No. Symbol Description
1 COP FET gate connection pin for charge control (Nch open drain output)
Pin for voltage detection between VC1 and VMP (Pin for overcurrent 3
2 VMP .
detection)
3 DOP FET gate connection pin for discharge control FET (CMOS output)
4 VINI Pin for voltage detection between VSS and VINI (Pin for overcurrent detection
1,2)
Capacitor connection pin for delay for overdischarge detection, delay for
5 CDT .
overcurrent detection 1
6 CCT Capacitor connection pin for delay for overcharge current
7 VSS Input pin for negative power supply,
Connection pin for battery 4’s negative voltage
8 NC ™ No connection
9 NC ™ No connection
10 SEL Pin for switching 3-series or 4-series cell
Vss level: 3-series cell, Vpp level : 4-series cell
11 CTL Control of charge FET and discharge FET
Connection pin for battery 3’s negative voltage,
12 VC4 : . , .
Connection pin for battery 4’s positive voltage
Connection pin for battery 2’s negative voltage,
13 VC3 : . , .
Connection pin for battery 3’s positive voltage
Connection pin for battery 1’s negative voltage,
14 VC2 : . , .
Connection pin for battery 2’s positive voltage
15 VC1 Connection pin for battery 1’s positive voltage
16 VDD Input pin for positive power supply,
Connection pin for battery 1’s positive voltage

*1. The NC pin is electrically open. The NC pin can be connected to VDD or VSS.

ABLIC Inc.




BATTERY PROTECTION IC FOR 3-SERIAL- OR 4-SERIAL-CELL PACK
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B Absolute Maximum Ratings

Table 3
(Ta = 25°C unless otherwise specified’
Item Symbol Applied pin Absolute Maximum Ratings Unit
Input voltage between VDD and VSS Vbs — Vss — 0.3 to Vgs + 26 \%
VC1, VC2, VC3,
Input pin voltage Vin VC4, CTL, SEL, Vss — 0.3to Vpp +0.3 \
CCT, CDT, VINI
VVMP pin input voltage Vyme VMP Vss — 0.3 to Vgs + 26 \%
DOP pin output voltage Vpop DOP Vss — 0.3to Vpp + 0.3 V
COP pin output voltage Vcop COP Vss — 0.3 to Vgs + 26 \%
Power dissipation Po — 400 (When not m0Lj1nted on board) | mW
— 1100 mwW
Operating ambient temperature Topr — —-40to + 85 °C
Storage temperature Tstg — -40to+ 125 °C

*1. When mounted on board
[Mounted board]
(1) Boardsize: 114.3 mm x 76.2 mm x t1.6 mm
(2) Board name : JEDEC STANDARD51-7

Caution The absolute maximum ratings are rated values exceeding which the product could suffer
physical damage. These values must therefore not be exceeded under any conditions.

0 50 100 150

Ambient Temperature (Ta) [°C]
Figure 3 Power Dissipation of Package (When Mounted on Board)
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BATTERY PROTECTION IC FOR 3-SERIAL- OR 4-SERIAL-CELL PACK
S-8254A Series
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B Electrical Characteristics

Table 4 (1/2)

(Ta = 25°C unless otherwise specified)
Item Symbol Conditions Min. | Ty | Max | unt | T
circuit
[ DETECTION VOLTAGE ]
Overcharge detection voltage n . Veun Veun
(=1.2.3,4) Veoun | 39V to4.4V, Adjustable 0025 Veun 0,025 \Y 2
Ven Vet
Overcharge release voltage n Ve | 381044 v, Vo#Veu | g5 | Ve | 005 v 2
(n=1,2,3,4) Adjustable B Vein Vein
Vo=Veu | _gop5| Ve | 005 Vv 2
Overdischarge detection voltage n . Voin Vbin
(n=1,2,3 4) Vo | 20V 10 3.0V, Adjustable 0,08 Vbin £ 0.08 Vv 2
VDUn VDUn
Overdischarge release voltage n Vour | 90vi034 v, VourVou | 540 | Vo | L g10 v 2
(n=1,2,3,4) Adjustable 3 Vbun Vbun
Vou=Vou | g8 | Vo | Lo0g | Y 2
) , Viovs Viov1
Overcurrent detection voltage 1 Viov1 | 0.05V 10 0.3V, Adjustable 0.025 Viovi £ 0.025 Vv 2
Overcurrent detection voltage 2 Viovz — 04 0.5 0.6 Vv 2
) Ve Vet Vet
Overcurrent detection voltage 3 Viovs — 15 19 09 Vv 2
Temperature coefficient 1 ! Teoer | Ta=0°C to 50°C 3 -1.0 0 1.0 mV/°C 2
Temperature coefficient 2 2 Teoes | Ta=0°Ct050°C ° -05 0 0.5 mV/°C 2
[ DELAY TIME ]
Overcharge detection delay time tcu | CCT pin capacitance = 0.1 pF 0.5 1.0 1.5 s 3
Overdischarge detection to. | CDTpincapactance=01uF | 50 | 100 | 150 | ms 3
delay time
Overcurrent detection . .
delay time 1 tioy1 | CDT pin capacitance = 0.1 uF 5 10 15 ms 3
Overcurrent detection
delay time 2 tove — 04 1 1.6 ms 3
Overcurrent detection .
delay time 3 tiovs | FET gate capacitance =2000 pF | 100 300 600 us 3
[0V BATTERY CHARGE FUNCTION ]
0V battery charge . .
starting charger voltage Vocha | 0V battery charging available — 0.8 1.5 Y 4
0V battery charge . .
inhibition battery voltage Vonu | 0V battery charging unavailable 0.4 0.7 1.1 Vv 4
[ INTERNAL RESISTANCE ]
Resistance between
VMP and VDD Rvmp — 0.5 1 15 MQ 5
Resistance between
VMP and VSS Rvms — 450 900 1800 kQ 5
ABLIC Inc. 7



BATTERY PROTECTION IC FOR 3-SERIAL- OR 4-SERIAL-CELL PACK

S-8254A Series Rev.5.2 o1
Table 4 (2/2)
(Ta = 25°C unless otherwise specified)
Item Symbol Conditions Min. Typ. Max. Unit Test_
circuit
[INPUT VOLTAGE ]
Operating voltage between VDD v Output voltage of DOP and 2 o4 Vv 2
and VSS DSOP"| COP fixed —
CTL input voltage “H” Verin — ng% — — Y, 2
- - V
CTL input voltage “L Ve — — — . 82 Y, 2
SEL input voltage “H” VseLn — ng% — — v 2
SEL input voltage “L” Ve — — — ><V8D2 % 2
[INPUT CURRENT ]
Current consumption VSRV
during operation lope | V1=V2=V3=V4=35V — 12 30 pA 1
Current consumption VS
during power-down lpopn | V1=V2=V3=V4=15V — — 0.1 pA 1
VC1 pin current et | V1=V2=V3=V4=35V — 1.5 3 pA 5
VC2 pin current e, | V1=V2=V3=V4=35V -0.3 0 0.3 pA 5
VC3 pin current ez | V1=V2=V3=V4=35V -03 0 0.3 uA 5
V/C4 pin current lvca | V1=V2=V3=V4=35V -0.3 0 0.3 pA 5
CTL pin current “H” leTLn V1=V2=V3=V4=35V, — — 0.1 pA 5
VCTL = VDD
CTL pin current “L” o, | V1=V2=V3=V4=35V, -04 | -02 | — pA 5
Ver = Vss
VseL = Voo
VseL = Vss
[ OUTPUT CURRENT ]
COP pin leakage current lcon | Veopr=24V — — 0.1 pA 5
COP pin sink current lco. | Vcop=Vss+0.5V 10 — — pA 5
DOP pin source current loon | Voopr=Vpp-0.5V 10 — — pA 5
DOP pin sink current Ibo. | Vbop=Vss+0.5V 10 — — LA 5

*1. Voltage temperature coefficient 1 : Overcharge detection voltage

*2. Voltage temperature coefficient 2 : Overcurrent detection voltage 1

*3. Since products are not screened at high and low temperature, the specification for this temperature range is
guaranteed by design, not tested in production.

8 ABLIC Inc.
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BATTERY PROTECTION IC FOR 3-SERIAL- OR 4-SERIAL-CELL PACK
Rev.5.2 o1 S-8254A Series

B Test Circuits

This chapter describes how to test the S-8254A Series when a 4-serial cell is selected by setting the SEL pin
to the VDD level. When a 3-serial cell is selected by setting the SEL pin to the VSS level, short the power
supply V4.

1. Current Consumption during Operation, Current Consumption during Power-down
(Test circuit 1)

1.1 Current Consumption during operation (lopg)

The current at the VSS pin when V1 = V2 =V3 =V4 = 35V and Vyw = Vpp is the current
consumption during operation (lopg).

1.2 Current Consumption during power-down (lppn)

The current at the VSS pin when V1 =V2=V3=V4 =1.5V and Vywp = Vss is the current consumption
during power-down (lppn).

2. Overcharge Detection Voltage, Overcharge Release Voltage, Overdischarge Detection Voltage,
Overdischarge Release Voltage, Overcurrent Detection Voltage 1, Overcurrent Detection Voltage
2, Overcurrent Detection Voltage 3, CTL Input Voltage “H”, CTL Input Voltage “L”, SEL Input
Voltage “H”, SEL Input Voltage “L”
(Test circuit 2)

Confirm that the COP pin and DOP pin are low (Vpp x 0.1 V or lower) when Vyyp = VseL = Vpp, Vin =
Vero = Vss, the CCT pin is open, the CDT pin is open, and V1 = V2 = V3 = V4 = 3.5 V (this status is
referred to as the initial status).

2. 1 Overcharge Detection Voltage (Vcy1), Overcharge Release Voltage (Vci1)

The overcharge detection voltage (Vcy,) is the voltage of V1 when the voltage of the COP pin is “H”
(Vpp x 0.9 V or more) after the V1 voltage has been gradually increased starting at the initial status.
The overcharge release voltage (V¢ 4) is the voltage of V1 when the voltage at the COP pin is “L” after
the V1 voltage has been gradually decreased.

2. 2 Overdischarge Detection Voltage (Vp.1), Overdischarge Release Voltage (Vpuy1)

The overdischarge detection voltage (Vp.+) is the voltage of V1 when the voltage of the DOP pin is “H”
after the V1 voltage has been gradually decreased starting at the initial status. The overdischarge
release voltage (Vpy) is the voltage of V1 when the voltage at the DOP pin is “L” after the V1 voltage
has been gradually increased.

When the voltage of Vn (n = 2 to 4) is changed, the overcharge detection voltage (Vcun), overcharge
release voltage (Vci,), overdischarge detection voltage (Vp.n), and overdischarge release voltage
(Vpbun) can be determined in the same way as when n = 1.

2. 3 Overcurrent Detection Voltage 1 (Viov4)
Overcurrent detection voltage 1 (V\ov4) is the voltage of the VINI pin when the voltage of the DOP pin
is “H” after the VINI pin voltage has been gradually increased starting at the initial status.

2. 4 Overcurrent Detection Voltage 2 (Viov2)

Overcurrent detection voltage 2 (V\ov2) is the voltage of the VINI pin when the voltage of the DOP pin
is “H” after the voltage of the CDT pin was set to Vss following the initial status and the voltage of the
VINI pin has been gradually decreased.

2. 5 Overcurrent Detection Voltage 3 (Viovs)

Overcurrent detection voltage 3 (V|ov3) is the voltage difference between Vycq and Vywe (Vve1 — Vuwe)
when the voltage of the DOP pin is “H” after the VMP voltage has been gradually decreased starting at
the initial status.

ABLIC Inc. 9
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2.6 CTL Input Voltage “H” (VcrLh), CTL Input Voltage “L” (V)

The CTL input voltage “H” (Vcr1R) is the voltage of CTL when the voltages at the COP and DOP pins
are “H” after the CTL voltage has been gradually increased starting at the initial status. The CTL input
voltage “L” (VcrLL) is the voltage of CTL when the voltages at the COP and DOP pins are “L” after the
CTL voltage has been gradually decreased.

2.7 SEL Input Voltage “H” (VsgLn), SEL Input Voltage “L” (VsgrL)

Apply 0 V to V4 in the initial status and confirm that the DOP pin is “H”. The SEL input voltage “L”
(VseLL) is the voltage of the SEL pin when the voltage at the DOP pin is “L” after the SEL voltage has
been gradually decreased. The SEL input voltage “H” (VsgLR) is the voltage of the SEL pin when the
voltage of the DOP pin is “H” after the SEL voltage has been gradually increased.

3. Overcharge Detection Delay Time, Overdischarge Detection Delay Time, Overcurrent Detection
Delay Time 1, Overcurrent Detection Delay Time 2, Overcurrent Detection Delay Time 3
(Test circuit 3)

Confirm that the COP pin and DOP pin are “L” when Vywp = Vpp, Vini = Vss, and V1 = V2 =V3 =V4 =
3.5V (this status is referred to as the initial status).
3.1 Overcharge Detection Delay Time (tcy)
The overcharge detection delay time (tcy) is the time it takes for the voltage of the COP pin to change
from “L” to “H” after the voltage of V1 is instantaneously changed to 4.5 V from the initial status.
3.2 Overdischarge Detection Delay Time (tp,)

The overdischarge detection delay time (tp.) is the time it takes for the voltage of the DOP pin to
change from “L” to “H” after the voltage of V1 is instantaneously changed to 1.5 V from the initial
status

3. 3 Overcurrent Detection Delay Time 1 (tjov1)

Overcurrent detection delay time 1 (tjov4) is the time it takes for the voltage of the DOP pin to change
from “L” to “H” after the voltage of the VINI pin is instantaneously changed to 0.4 V from the initial
status.

3. 4 Overcurrent Detection Delay Time 2 (tjov2)

Overcurrent detection delay time 2 (tov2) is the time it takes for the voltage of the DOP pin to change
from “L” to “H” after the voltage of the VINI pin is instantaneously changed to Vo, max. + 0.2 V from
the initial status.

3.5 Overcurrent Detection Delay Time 3 (tjovs3)

Overcurrent detection delay time 3 (tov3) is the time it takes for the voltage of the DOP pin to change
from “L” to “H” after the voltage of the VMP pin is instantaneously changed to V|oy3 min. — 0.2 V from
the initial status.

10 ABLIC Inc.



BATTERY PROTECTION IC FOR 3-SERIAL- OR 4-SERIAL-CELL PACK
Rev.5.2 o1 S-8254A Series

4. 0 V Battery Charge Starting Charger Voltage (Product with 0 V Battery Charge Function), 0 V
Battery Charge Inhibition Battery Voltage (Product with 0 V Battery Charge Inhibition Function)
(Test circuit 4)

Either the 0 V battery charge starting charger voltage or the 0 V battery charge inhibition battery voltage
is applied to each product according to the 0 V battery charge function.

4. 1 0 V Battery Charge Starting Charger Voltage (Viocua) (Product with 0 V Battery Charge
Function)

The starting condition is V1 = V2 = V3 =V4 =0 V for a product in which 0 V battery charging is
available. The COP pin voltage should be lower than Vyocya max. — 1 V when the VMP pin voltage
Vump = Vocra max.

4. 2 0 V Battery Charge Inhibition Battery Voltage (Vonu) (Product with 0 V Battery Charge
Inhibition Function)

The starting condition is V1 = V2 = V3 = V4 = Vg for a product in which 0 V battery charging is
inhibited. The COP pin voltage should be higher than Vyyp — 1 V when the VMP pin voltage Vywp =
24 V.

5. Resistance between VMP and VDD, Resistance between VMP and VSS, VC1 Pin Current, VC2 Pin
Current, VC3 Pin Current, VC4 Pin Current, CTL pin Current “H”, CTL Pin Current “L”, SEL Pin
Current “H”, SEL Pin Current “L”, COP Pin Leakage Current, COP Pin Sink Current, DOP Pin
Source Current, DOP Pin Sink Current
(Test circuit 5)

Vump = VseL = Vo, Vi = Vet = Vss, V1 =V2 =V3 =V4 = 3.5V, and other pins left “open” (this status is
referred to as the initial status).
5.1 Resistance between VMP and VDD (Rywp)
The resistance between VMP and VDD (Rywp) is obtained from Rymp = Vpp / lvmp using the current
value of the VMP pin (lymp) when Vyyp is Vss after the initial status.
5. 2 Resistance between VMP and VSS (Ryus)
The resistance between VMP and VSS (Ryys) is obtained from Ryns = Vpp / lvws using the current
value of the VMP pin (lyys) when V1 =V2 =V3 =V4 = 1.8 V after the initial status.
5.3 VC1 Pin Current (lycq), VC2 Pin Current (lycz), VC3 Pin Current (lyc3), VC4 Pin Current (lycs)

At the initial status, the current that flows through the VC1 pin is the VC1 pin current (lyc1), the current
that flows through the VC2 pin is the VC2 pin current (lycz), the current that flows through the VC3 pin
is the VC3 pin current (lycs), and the current that flows through the VC4 pin is the VC4 pin current
(IVC4)-

5.4 CTL pin Current “H” (IctLn), CTL Pin Current “L” (lcL)
In the initial status, the current that flows through the CTL pin is the CTL pin current “L” (Ict..), after
that, when V¢ = Vpp, the current that flows through the CTL pin is the CTL pin current “H” (lctop)-

5.5 SEL Pin Current “H” (lsgLy), SEL Pin Current “L” (IsgL.)

In the initial status, the current that flows through the SEL pin is the SEL pin current “H” (Isg.n), after
that, when Vg = Vss, the current that flows through the SEL pin is the SEL pin current “L” (Isg., ).

ABLIC Inc. 11
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S-8254A Series

5.6 COP Pin Leakage Current (Icon), COP Pin Sink Current (Ico.)

The COP pin sink current (IcoL) is the current that flows through the COP pin when Vcop = Vgs + 0.5 V
after the initial status. After that, the current that flows through the COP pin when V1 =V2=V3=V4 =

6 V and Vcop = Vpp is the COP pin leakage current (Icon).

5.7 DOP Pin Source Current (Ipoy), DOP Pin Sink Current (lpo.)

The DOP pin sink current (IpoL) is the current that flows through the DOP pin when Vpop = Vgs + 0.5 V
after the initial status. After that, the current that flows through the DOP pin when Vyyp = Vpp — 2 V

and Vpop = Vpp — 0.5 V is the DOP pin source current (Ipop).

S-8254A
1 coP VDD 163
g\—: 2 VMP vCc1 153 2 /1
] 3 DOP VC2 143 = XV
— 4 v vVC3 1353 2 /3
—]5 cDT vCca 123 iw
6 cCcT CTL 1132
A7 vss SEL 10—
] 8 NC NC 9 ¢,= L
0.1 MFT
Figure 4 Test Circuit 1
% l S-8254A
—]1 coP VDD 163
]2 vwvP vCc1 153 n 2P
3 DOP VC2 143 < 0
F‘: 4 VINI ve3 133 4 3
= (T: 5 CDT VC4 123 _L’_V4
6 ccT CTL 11|32
@) 7 VSS SEL 10—
8 NC NC 9 ¢,= L4
0.1 MFT

Figure 5 Test Circuit 2
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BATTERY PROTECTION IC FOR 3-SERIAL- OR 4-SERIAL-CELL PACK
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0

S-8254A

1 COP VDD 163

2 VMP vC1 153 VA
3 DOP VC2 143 m IV
4 VINI vVC3 1353 23
5 CDT vVC4 123 = IV
6 CCT CcTL 11|32

7 VSS SEL 10—

8 NC NC 9 = L

0.1 pFT
Figure 6 Test Circuit 3
S-8254A

1 COP VDD 163

2 VMP vC1 153 2 1
3 DOP VC2 143 2 v
4 VINI VC3 133 % 3
5 CDT vC4 123 = 2V
6 CCT CTL 112

7 VSS SEL 10—

8 NC NC 93 = L

S
I'I;;I'II'I;:

0.1 ;,LFT

Figure 7 Test Circuit 4

S-8254A
—A——-_] 1 coP VDD 163
L ®A—2vwp ver 15 —3®
_;I@—: 3 DOP ve2 14 3—A)—
L 4 VINI VC3 13 F—B—T1—9 /5
5 cDT ve4 12 3—Ar—
6 ccT cTL 11PB—®
7 VSS SEL 10 3—®
] 8 NC NC 9 ¢, = L
0.1 pFT

Figure 8 Test Circuit 5

ABLIC Inc.
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Operation

Remark Refer to “@ Battery Protection IC Connection Example”.

1. Normal Status

When the voltage of each of the batteries is in the range from Vp,, to Vcu, and the discharge current is
lower than the specified value (the VINI pin voltage is lower than V|oy4 and Vov2, and the VMP pin voltage
is higher than V\oy3), the charging and discharging FETs are turned on.

2. Overcharge Status

When the voltage of one of the batteries becomes higher than V¢y, and the state continues for tcy or
longer, the COP pin becomes high impedance. The COP pin is pulled up to the EB+ pin voltage by an
external resistor, and the charging FET is turned off to stop charging. This is called the overcharge
status. The overcharge status is released when one of the following two conditions holds.
(1) The voltage of each of the batteries becomes V¢, or lower.
(2) The voltage of each of the batteries is Vgy, or lower, and the VMP pin voltage is 39 / 40 x Vpp or
lower (a load is connected and discharging is started via the body diode of the charging FET).

3. Overdischarge Status

When the voltage of one of the batteries becomes lower than Vp., and the state continues for tp_ or
longer, the DOP pin voltage becomes Vpp level, and the discharging FET is turned off to stop discharging.
This is called the overdischarge status.

3.1 Power-down Function

When the overdischarge status is reached, the VMP pin is pulled down to the Vgss level by the
internal Ryys resistor of the IC. When the VMP pin voltage is Vpp / 2 or lower, the power-down
function starts to operate and almost every circuit in the S-8254A Series stops working. The
conditions of each output pin are as follows.

(1) COP pin : High-Z

(2) DOP pin : Vpp

The power-down function is released when the following condition holds.
(1) The VMP pin voltage is Vpp / 2 or higher.

The overdischarge status is released when the following two conditions hold.
(1) In case the VMP pin voltage is Vpp / 2 or higher and the VMP pin voltage is lower than Vpp, the
overdischarge status is released when the voltage of each of the batteries is Vpy, or higher.
(2) In case a charger is connected, the overdischarge hysteresis is released. And the
overdischarge status is released when the voltage of each of the batteries is Vp., or higher.

ABLIC Inc.
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4. Overcurrent Status

The S-8254A Series has three overcurrent detection levels (Viov1, Viov2, and Vioy3) and three overcurrent
detection delay times (tov1, tiove2, and tiov3) corresponding to each overcurrent detection level. When the
discharging current becomes higher than the specified value (the voltage between Vssand V, is greater
than V\ov¢) and the state continues for toy¢ or longer, the S-8254A Series enters the overcurrent status, in
which the DOP pin voltage becomes Vpp level to turn off the discharging FET to stop discharging, the
COP pin becomes high impedance and is pulled up to the EB+ pin voltage to turn off the charging FET to
stop charging, and the VMP pin is pulled up to the Vpp voltage by the internal resistor (Rywmp). Operation
of overcurrent detection level 2 (V|ov2) and overcurrent detection delay time 2 (toy2) is the same as for
Viov1 and tiovs.
In the overcurrent status, the VMP pin is pulled up to the Vpp level by the internal resistor in the IC (Rymp
resistor). The overcurrent status is released when the following condition holds.

(1) The VMP pin voltage is V\ov3 or higher because a charger is connected or the load (30 MQ or

more) is released.

5. 0V Battery Charge Function

Regarding the charging of a self-discharged battery (0 V battery), the S-8254A Series has two functions
from which one should be selected.
(1) OV battery charging is allowed (0 V battery charging is available.)
When the charger voltage is higher than Vocpa, the 0 V battery can be charged.
(2) 0V battery charging is prohibited (0 V battery charging is unavailable.)
When the battery voltage is Vo Or lower, the 0 V battery cannot be charged.

Caution When the VDD pin voltage is lower than the minimum value of Vpsop, the operation of the
S-8254A Series is not guaranteed.

6. Delay Time Setting

The overcharge detection delay time (tcy) is determined by the external capacitor connected to the CCT
pin. The overdischarge detection delay time (ip.) and overcurrent detection delay time 1 (tov1) are
determined by the external capacitor connected to the CDT pin. Overcurrent detection delay times 2 and
3 (tiov2, tiova) are fixed internally.

min. typ. max.
tcu [S] = (500, 10.0, 15-0)XCCCT[HF]
to. [S]= (0.50, 1.00, 1.50) x Copr [uF]
tiov1 [s]= (0.05, 0.10, 0.15) x Copr [UF]

7. CTL Pin

The S-8254A Series has control pins. The CTL pin is used to control the COP and DOP pin output
voltages. CTL pin takes precedence over the battery protection circuit.

Table 5 Conditions Set by CTL Pin

CTL Pin COP Pin DOP Pin
High High-Z Voo
Open High-Z Vpp
Low Normal status ' | Normal status

*1. The status is controlled by the voltage detector.
Caution Please note unexpected behavior might occur when electrical potential difference

between the CTL pin (‘L’ level) and VSS is generated through the external filter
(Rvss and Cyss) as a result of input voltage fluctuations.
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8. SEL pin

The S-8254A Series has control pins. The SEL pin is used to switch between 3-cell and 4-cell protection.
When the SEL pin is low, overdischarge detection of the V4 cell is prohibited and an overdischarge is not
detected even if the V4 cell is shorted, therefore, the V4 cell can be used for 3-cell protection. The SEL
pin takes precedence over the battery protection circuit. Use the SEL pin at high or low.

Table 6 Conditions Set by SEL Pin

SEL Pin Condition
High 4-cell protection
Open Undefined
Low 3-cell protection

ABLIC Inc.
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B Timing Chart

1. Overcharge Detection and Overdischarge Detection
A

Veun
VCLn

Battery voltage
Vbun
Voun : P . : : : :
(=1t04) | R - | | -

A

| o b P | :
T R I e S
i Vo 1 1 . i

DOP pin voltage

VSS

A

________ : S S
Vg, : : [ ;

COP pin voltage | | High-z .| High-Z

Vss

A
VEB+
Voo

39 / 40><VDD

VMP pin voltage
1 /2><VDD

VSS

Charger connection

Load connection

Overcharge detection deiay time (tcy) Overdischarge'detéction delay time (tor)
---------------------- e N O
<1> o<2> ; <1> Ho<4> ; <1>

Status '

/:

<3>

*1. <1 >:Normal status
< 2 >: Overcharge status
< 3 >: Overdischarge status
<4 >: Power-down status

Remark The charger is assumed to charge with a constant current. Vgg, indicates the open voltage of
the charger.

Figure 9
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2. Overcurrent detection

Veun
VCLn

Battery voltage
VDUn
VDLn
(n=1to4)

|43 i S m— ey

DOP pin voltage

Vs —— - — -

%= et e Ty TTTTTT

COP pin voltage High-Z High-Z High-Z

Vss : ' ' : ' . : ; ; >

Voo |

Viovs
VMP pin voltage

VSS

VDD

VINI pin voltage Viovy
VIOV1
VSS

Load connection —---"-"" - R et d—— - oo oo — - s s m e

Ove'rcqrrent 1 detection  Overcurrent 2 detection 'Overcqrrent' 3 detection
delay time (tiov1)  delay tim (t.o\,zl) dlelay time @3)

1 <1> i <2> i <1> i <2> i <1> §<2>§ <1>
Status . ; : ; : :

*1. <1 >:Normal status
< 2 >: Overcurrent status

Remark The charger is assumed to charge with a constant current. Vgg, indicates the open voltage of
the charger.

Figure 10
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B Battery Protection IC Connection Example

1. 3-serial Cell

EB+
Ruwe S-8254A
1 CcoP VDD 16Tz — R
— 2 VMP vc1 153 CT = 4
VCZT VC2
3 popP VC2 143 - =
=4 VINI ves 133 =3 =~ W3
%RV'N' {5 coT  ves 12— .
CTL
__CCDT 6 CCT CTL M= = NV\__O CTL
T  |Ceer 7 VSS SEL 10 T
] 8 NC NC 9/ Cvss=
T RVSS\/\/\/\_"
R
EB— O SENSEA A A
Figure 11
2. 4-serial Cell
S-8254A
1 COP VDD 16Tz ——2-¢—9—9- 94—
VC1 VC1
2 VMP VC1 15— R nl
VC2 VC2
3 DOP vC2 145 CCT__ = =
4 VINI vC3 133 VgT sz
5 CDT vVC4 123 Vet § RCTL‘NV\_—:'—
6 CCT CTL 13 R VWO CTL
7 VSS SEL 10 F—W————
8 NC NC 93 CvssT
RVSS
® VW
R
EB— O SENSEW—
Figure 12

ABLIC Inc.
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Table 7 Constants for External Components

Symbol Min. Typ. Max. Unit
Rver | 0 1 1 kQ
Rvca | 0 1 1 kQ
Rvcs | 0 1 1 kQ
Rvcs | 0 1 1 kQ
Rpop 2 5.1 10 kQ
Rcop 0.1 1 1 MQ
Rywvp 1 5.1 10 kQ
RecrL 1 1 100 kQ
Rvini 1 1 100 kQ
RseL 1 1 100 kQ
Rsense 0 — — mQ
Rvss 10 51 51 Q
Cvci | 0 0.1 0.33 uF
Cvcz | 0 0.1 0.33 uF
Cvcs | 0 0.1 0.33 uF
Cvcs | 0 0.1 0.33 uF
Cecr 0.01 0.1 — uF
CCDT 007 01 — }/lF
Cyss | 2.2 2.2 10 uF

*1. Please set up a filter constant to be Ryss x Cyss > 51 uF ¢ Q and to be Rycq x Cyc1 = Rye2 x Cyez =

Rves % Cves = Rves x Cyca = Russ x Cyss.

Caution 1. The above constants may be changed without notice.

2. It is recommended that filter constants between VDD and VSS should be set
approximately to 112 pF ¢ Q.
€e.9g. Cyss XxRyss=2.2pF x 51 Q=112 uyF ¢ Q
Enough evaluation of transient power supply variation and overcurrent protection
function in the actual application is needed to determine the proper constants. Contact
our sales office in case the constants should be set to other than 112 pF » Q) or so.

3. It has not been confirmed whether the operation is normal or not in circuits other than
the above example of connection. In addition, the example of connection shown above
and the constant do not guarantee proper operation. Perform thorough evaluation
using the actual application to set the constant.

B Precautions

20

The application conditions for the input voltage, output voltage, and load current should not exceed the
package power dissipation.

Batteries can be connected in any order, however, there may be cases when discharging cannot be
performed when a battery is connected. In this case, short the VMP pin and VDD pin or connect the
battery charger to return to the normal status.

When an overcharged battery and an overdischarged battery intermix, the circuit is in both the overcharge
and overdischarge statuses, so charging and discharging are not possible.

Do not apply an electrostatic discharge to this IC that exceeds the performance ratings of the built-in
electrostatic protection circuit.

ABLIC Inc. claims no responsibility for any disputes arising out of or in connection with any infringement by
products including this IC of patents owned by a third party.

ABLIC Inc.
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B Characteristics (Typical Data)
1. Current Consumption

1.1 IOPE VS. VDD

1.2 lope vs. Ta

40 40
35 35
30 30
g 25 g 25
=20 = 20
515 515
10 10
5 5
0 0

0 5 10 15 20 24 40 -25 0 25 50 75 85

Voo [V] Ta [°C]
1.3 IpDN VS. VDD 1.4 IPDN vs. Ta

0.10 0.10
0.09 0.09
0.08 0.08
_ 007 _ 007
< 006 < 0.06
= 0.05 = 0.05
5 0.04 5 0.04
= 0.03 < 003
0.02 0.02
0.01 0.01

0.00 — 0.00 —

0 5 10 15 20 24 40 25 0 25 50 75 85

Voo [V] Ta [°C]

2. Overcharge Detection / Release Voltage, Overdischarge Detection / Release Voltage, Overcurrent

Detection Voltage, and Delay Times

2.1 Vgyvs. Ta 2.2 VcLvs. Ta
4.375 4.20
4.370
4.365 418
4.360
S 4.355 S 4.16
= 4.350 E /—\
© 4.345 414
> 4340 =
4.335 412
4.330
4.325 4.10
-40 -25 0 25 50 75 85 -40 -25 0 25 50 75 85
Ta [°C] Ta [°C]
2.3 Vpyvs.Ta 2.4 Vp_vs.Ta
2.80 2.08
2.78 2.06
2.76
574 2.04
< 2.72 < 2.02
> 2.70 = 200
< 2.68 > 1.98
2.66 1.96
25
2.60 1.92
-40 -25 0 25 50 75 85 -40 -25 0 25 50 75 85
Ta [°C] Ta [°C]
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2.5 V|ov1 VS. VDD 2.6 V|ov1 vs. Ta
0.35 0.325
0.34 0.320
0.33 0.315
_ 032 _.0.310
>, 0.31 =, 0.305
s 0.30 s 0.300
© 0.29 © 0.295
> 0.28 > 0.290
0.27 0.285
0.26 0.280
0.25 0.275
10 11 12 13 14 15 16 -40 -25 0 25 50 75 85
Voo [V] Ta [°C]
2.7 V|ovg VS. VDD 2.8 V|ov2 vs. Ta
0.60 0.60
0.58 0.58
0.56 0.56
_ 054 _ 054
>, 0.52 >, 0.52
s 0.50 g 0.50
© 048 © 048
= 0.46 > 0.46
0.44 0.44
0.42 0.42
0.40 0.40
10 11 12 13 14 15 16 -40 -25 0 25 50 75 85
Voo [V] Ta [°C]
2.9 V|ov3 VS. VDD 2.10 V|ov3 vs. Ta
-0.9 -0.9
-1.0 -1.0
— —1.1 — 1.1
S =
2 -1.2 o -1.2
o) )
> 1.3 > 1.3
-14 -1.4
-1.5 -1.5
10 M 12 13 14 15 16 -40 -25 0 25 50 75 85
Voo [V] Ta [°C]
2. 11 tcy vs. Ceer 2.12 tey vs. Ta
100 14
10 1.2
— ©,
D, 1 > 1.0
§ L
0.1 0.8
0.01 0.6
0.01 0.1 1 -40 -25 0 25 50 75 85
Cccr [WF] Ta [°C]
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2.13 toL vs. CCDT

10

1

0.1

tpoL [s]

0.01

0.001

0.07 0.1

2.15 tiov1 vs. CCDT

Ccor [KF]

1

0.1

0.01

tiov1 [s]

0.001

0.0001
0.07 0.1

2.17 tiov2 Vs. Ta

Ccor [uF]

2.0

[N
()]

tiovz [Ms]
o

o
)

| O
N
o

-25

0 25 50
Ta [°C]

75 85

2.14 tp_vs.Ta

200
150
%)
£ 100
&
50
0
—-40 -25 0 25 50 75 85
Ta [°C]
2.16 tiov1 vs. Ta
20
15
[2]
£
3
5
0
-40 -25 0 25 50 75 85
Ta [°C]
2.18 tiovs Vs. Ta
500
400
2 300 \
3 200
100
0
—-40 -25 0 25 50 75 85

Ta[°C]
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3. COP /DOP Pin

3.1 |co|.| VS. VCOP 3.2 |co|_ VS. VCOP
0.10 25
0.09
i ;
< 006 T 15
r 0.05 =
S 0.04 8 10
~ 0.03 -
0.02 5
0.01
0 = 0
6 5 10 15 20 24 0 3.5 7 105 14
VCOP [V] VCOP [V]
3.3 lpon VS- Vpor 3.4 lpoL VS. Vpor
0 25
-0.5
—:11.0 20
— -1.5 —
T 20 T 15
= 25 =
5 30 310
- -35
-4.0 5
-4.5
-5.0 0
0 1.8 3.6 54 7.2 0 3.5 7 10.5 14
Voor [V] Vior [V]
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6.4+0.2

1.10max.

0.2240.08

0.03min.

£.5i0.2
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)
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No. FT016-A-P-SD-1.2

TSSOP16-A-PKG Dimensions

TITLE
No. FT016-A-P-SD-1.2
ANGLE | @t
UNIT mm

ABLIC Inc.




150" 4.0£0.1 E
- 2.0£0.1 i 0.30.05
‘ Y —#ﬂd————f
A
eR O oo ool
S
+l ™
= L
v 3 = oo
O *{}— L O - < S 3
‘ Te]
8.0£0.1 j’
4
21.6%0.1 ol 1 1:5%0.1

O O O O O O O O

AAAARR
@)
T
(TTITITY
O
L
TAAALLER
O
UL

ILELLL

>

Feed direction

No. FT016-A-C-SD-1.1

TITLE [ TSSOP16-A-Carrier Tape

No. FT016-A-C-SD-1.1

ANGLE
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Enlarged drawing in the central part
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Disclaimers (Handling Precautions)

1. All the information described herein (product data, specifications, figures, tables, programs, algorithms and application
circuit examples, etc.) is current as of publishing date of this document and is subject to change without notice.

2. The circuit examples and the usages described herein are for reference only, and do not guarantee the success of
any specific mass-production design.
ABLIC Inc. is not responsible for damages caused by the reasons other than the products described herein
(hereinafter "the products") or infringement of third-party intellectual property right and any other right due to the use
of the information described herein.

3. ABLIC Inc. is not responsible for damages caused by the incorrect information described herein.

Be careful to use the products within their specified ranges. Pay special attention to the absolute maximum ratings,
operation voltage range and electrical characteristics, etc.

ABLIC Inc. is not responsible for damages caused by failures and / or accidents, etc. that occur due to the use of the
products outside their specified ranges.

5.  When using the products, confirm their applications, and the laws and regulations of the region or country where they
are used and verify suitability, safety and other factors for the intended use.

6. When exporting the products, comply with the Foreign Exchange and Foreign Trade Act and all other export-related
laws, and follow the required procedures.

7. The products must not be used or provided (exported) for the purposes of the development of weapons of mass
destruction or military use. ABLIC Inc. is not responsible for any provision (export) to those whose purpose is to
develop, manufacture, use or store nuclear, biological or chemical weapons, missiles, or other military use.

8. The products are not designed to be used as part of any device or equipment that may affect the human body, human
life, or assets (such as medical equipment, disaster prevention systems, security systems, combustion control
systems, infrastructure control systems, vehicle equipment, traffic systems, in-vehicle equipment, aviation equipment,
aerospace equipment, and nuclear-related equipment), excluding when specified for in-vehicle use or other uses. Do
not apply the products to the above listed devices and equipments without prior written permission by ABLIC Inc.
Especially, the products cannot be used for life support devices, devices implanted in the human body and devices
that directly affect human life, etc.

Prior consultation with our sales office is required when considering the above uses.
ABLIC Inc. is not responsible for damages caused by unauthorized or unspecified use of our products.

9. Semiconductor products may fail or malfunction with some probability.
The user of the products should therefore take responsibility to give thorough consideration to safety design including
redundancy, fire spread prevention measures, and malfunction prevention to prevent accidents causing injury or
death, fires and social damage, etc. that may ensue from the products' failure or malfunction.
The entire system must be sufficiently evaluated and applied on customer's own responsibility.

10. The products are not designed to be radiation-proof. The necessary radiation measures should be taken in the
product design by the customer depending on the intended use.

11. The products do not affect human health under normal use. However, they contain chemical substances and heavy
metals and should therefore not be put in the mouth. The fracture surfaces of wafers and chips may be sharp. Be
careful when handling these with the bare hands to prevent injuries, etc.

12. When disposing of the products, comply with the laws and ordinances of the country or region where they are used.

13. The information described herein contains copyright information and know-how of ABLIC Inc.
The information described herein does not convey any license under any intellectual property rights or any other
rights belonging to ABLIC Inc. or a third party. Reproduction or copying of the information from this document or any
part of this document described herein for the purpose of disclosing it to a third-party without the express permission
of ABLIC Inc. is strictly prohibited.

14. For more details on the information described herein, contact our sales office.
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