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The S-8211C Series is a protection IC for 1-cell lithium-ion / lithium polymer rechargeable battery and includes high-
accuracy voltage detection circuits and delay circuits.

The S-8211C Series is suitable for protecting 1-cell lithium-ion / lithium polymer rechargeable battery packs from
overcharge, overdischarge, and overcurrent.

B Features
¢ High-accuracy voltage detection circuit
Overcharge detection voltage 3.9Vto4.5V (5mV step) Accuracy £25 mV (Ta = +25°C)
Accuracy £30 mV (Ta = -5°C to +55°C)

Overcharge release voltage 3.8Vt04.43V" Accuracy +50 mV

Overdischarge detection voltage 2.0V1t0 3.0V (10 mV step) Accuracy £50 mV

Overdischarge release voltage 20Vto3.4V? Accuracy 100 mV

Discharge overcurrent detection voltage 0.05V1t00.30V (10 mV step)  Accuracy £15 mV

Load short-circuiting detection voltage 0.5V (fixed) Accuracy £200 mV

Charge overcurrent detection voltage —0.1V (fixed) Accuracy £30 mV

Detection delay times are generated only by an internal circuit (external capacitors are unnecessary).
Accuracy +20%

High-withstand voltage (VM pin and CO pin: Absolute maximum rating = 28 V)

0 V battery charge function "available" / "unavailable" is selectable.

Power-down function "available" / "unavailable" is selectable.

o Wide operation temperature range Ta =-40°C to +85°C

e Low current consumption
During operation 3.0 pA typ., 5.5 pA max. (Ta = +25°C)
During power-down 0.2 pA max. (Ta = +25°C)

¢ Lead-free, Sn 100%, halogen-free*?’

*1. Overcharge release voltage = Overcharge detection voltage — Overcharge hysteresis voltage
(Overcharge hysteresis voltage can be selected as 0 V or from a range of 0.1 V to 0.4 V in 50 mV step.)
*2. Overdischarge release voltage = Overdischarge detection voltage + Overdischarge hysteresis voltage
(Overdischarge hysteresis voltage can be selected as 0 V or from a range of 0.1 V to 0.7 V in 100 mV step.)
*3. Refer to "W Product Name Structure" for details.

B Applications

o Lithium-ion rechargeable battery pack
o Lithium polymer rechargeable battery pack

B Packages

e SOT-23-5
e SNT-6A
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B Product Name Structure

1. Product name
1.1 SOT-23-5

S$-8211C xx -

M5T1 x

Environmental code
U: Lead-free (Sn 100%), halogen-free
G: Lead-free (for details, please contact our sales office)

Package name (abbreviation) and IC packing specifications*1
M5T1: SOT-23-5, Tape

Serial code

Sequentially set from AA to ZZ

*1. Refer to the tape drawing.
*2. Refer to "3. Product name list".

1.2 SNT-6A

$-8211C xx - 16T1 U

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

Package name (abbreviation) and IC packing specifications*1
16T1: SNT-6A, Tape

Serial code ™
Sequentially set from AA to ZZ

*1. Refer to the tape drawing.
*2. Referto "3. Product name list".

2. Packages
Table 1 Package Drawing Codes
Package Name Dimension Tape Reel Land
SOT-23-5 MPO005-A-P-SD MP005-A-C-SD MP005-A-R-SD —
SNT-6A PG006-A-P-SD PG006-A-C-SD PG006-A-R-SD PG006-A-L-SD

ABLIC Inc.
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3. Product name list

3.1 SOT-23-5
Table 2
Over- Over- Over- Over- Discharge
charge charge dlscharge discharge Overcurlrent 0V Battery Delay Time | Power-down
Product Name Detection Release Detection Release Detection Charge Combination™ | Function
Voltage Voltage Voltage Voltage Voltage Function
[Veu] Vo] [Voi] [Vou] [Voiov]

S-8211CAA-M5T1x 4275V 4175V 230V 240V 0.10V Available (1) Available
S-8211CAB-M5T1x 4325V 4.075V 2.50V 290V 015V Unavailable (2) Available
S-8211CAD-M5T1x 4.350V 4150V 230V 3.00V 0.20V Available (3) Available
S-8211CAE-M5T1x 4.280V 4180V 230V 230V 012V Available 4) Available
S-8211CAF-M5T1x 4.275V 4.275V 230V 230V 0.10V Available (5) Available
S-8211CAH-M5T1x 4.280V 4.080 V 230V 230V 0.08V Available 1) Available
S-8211CAI-M5T 1x 4.280V 4.080 V 230V 230V 0.10V Available 1) Available
S-8211CAJ-M5T1x 4.280V 4.080 V 230V 230V 0.10V Unavailable (1) Available
S-8211CAK-M5T1x 4.280 V 4.080 V 230V 230V 0.13V Unavailable (1) Available
S-8211CAL-M5T1x 4.280 V 4130V 2.60V 3.10V 015V Unavailable (1) Available
S-8211CAM-M5T1x 4.280V 4130V 2.80V 3.10V 015V Unavailable ()] Available
S-8211CAN-M5T1x 4.200V 4100V 2.80V 290V 015V Unavailable 1) Available
S-8211CAO-M5T1x 4275V 4.075V 230V 230V 012V Available (5) Available
S-8211CAP-M5T1x 4275V 4.075V 230V 230V 0.13V Available (5) Available
S-8211CAQ-M5T1x 4275V 4.075V 230V 230V 015V Available (5) Available
S-8211CAR-M5T1x 4275V 4.075V 230V 230V 015V Available (1) Available
S-8211CAS-M5T1x 4.280 V 4130V 280V 3.10V 0.10V Unavailable (1) Available
S-8211CAT-M5T1x 4275V 4.075V 2.80V 3.10V 0.10V Available (4) Available
S-8211CAU-M5T1x 4.280V 4130V 2.80V 3.10V 0.05V Unavailable ()] Available
S-8211CAV-M5T1x 4325V 4.075V 250V 290V 015V Available (2) Available
S-8211CAY-M5T1x 4.280V 4.280V 2.80V 280V 0.05V Available (1) Available
S-8211CAZ-M5T1x 4.280V 4.280V 3.00V 3.00V 0.075V | Available (1) Available
S-8211CBV-M5T1x 4.280V 4.080 V 2.80V 2.80V 0.15V Available (4) Available
S-8211CCD-M5T1U 4280V 4130V 270V 3.10V 0.20V Available (1) Available
S-8211CCJ-M5T1U? | 4.225V 4.025V 250V 290V 015V Available (8) Unavailable
S-8211CCK-M5T1U 4.350 V 4.150 V 210V 220V 0.30V Unavailable (1) Available
S-8211CCQ-M5T1U 4.350V 4150V 210V 220V 012V Unavailable (1) Available
S-8211CCR-M5T1U 4350V 4150V 210V 220V 015V Unavailable (1) Available
S-8211CCT-M5T1U 4150V 4.050 V 250V 280V 0.16 V Available (1) Available
S-8211CCV-M5T1U 4220V 4120V 250V 2.80V 0.16 V Available (1) Unavailable
S-8211CCW-M5T1U 4.280 V 4130V 230V 3.00V 0.20V Available (3) Available
S-8211CDB-M5T1U 4100V 3.850 V 250V 290V 0.15V Unavailable (1) Available
S-8211CDD-M5T1U 4.350 V 4.150 V 210V 220V 0.12V Unavailable (6) Available
S-8211CDG-M5T1U 4275V 4.075V 2.50V 3.00V 0.16 V Available (1) Available
S-8211CDJ-M5T1U 4150V 4.050 V 290V 3.00V 015V Unavailable (1) Available
S-8211CDN-M5T1U 4.350 V 4.150 V 2.80V 3.10V 0.05V Available (1) Available

*1. Refer to Table 4 about the details of the delay time combinations.
*2. The charge overcurrent detection voltage: -0.15V + 0.03 V (Ta = +25°C)

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

2. xx:GorU
3. Please select products of environmental code = U for Sn 100%, halogen-free products.
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BATTERY PROTECTION IC FOR 1-CELL PACK

S-8211C Series

3.2 SNT-6A

Table 3 (1/2)

Over- Over- Over- Over- Discharge
charge charge dlscha.rge discharge Overcur'rent 0V Battery Delay Time | Power-down
Product Name Detection Release Detection Release Detection Charge Combination”! | Function
Voltage Voltage Voltage Voltage Voltage Function
[Veul [Vel] [Vol] [Vou] [Vbiov]
S-8211CAA-I6T1U 4.275V 4175V 230V 240V 0.10V Available (1) Available
S-8211CAB-I6T1U 4325V 4.075V 250V 290V 015V Unavailable (2) Available
S-8211CAD-I6T1U 4.350 V 4150 V 230V 3.00V 0.20V Available (3) Available
S-8211CAE-I6T1U 4280V 4180V 230V 230V 0.12V Available (4) Available
S-8211CAF-16T1U 4275V 4275V 230V 230V 010V Available (5) Available
S-8211CAH-16T1U 4280V 4.080 V 230V 230V 0.08V Available 1) Available
S-8211CAI-I6T1U 4280V 4.080 V 230V 230V 0.10V Available 1) Available
S-8211CAJ-16T1U 4.280V 4.080 V 230V 230V 0.10V Unavailable (1) Available
S-8211CAK-I6T1U 4.280V 4.080 V 230V 230V 0.13V Unavailable (1) Available
S-8211CAL-16T1U 4.280V 4130V 2.60V 310V 015V Unavailable 1) Available
S-8211CAM-16T1U 4.280V 4130V 280V 310V 015V Unavailable 1) Available
S-8211CAN-16T1U 4200V 4100V 280V 290V 015V Unavailable 1 Available
S-8211CAO-16T1U 4275V 4.075V 230V 230V 0.12V Available (5) Available
S-8211CAP-I6T1U 4.275V 4.075V 230V 230V 013V Available (5) Available
S-8211CAQ-I6T1U 4.275V 4.075V 230V 230V 015V Available (5) Available
S-8211CAR-I6T1U 4.275V 4.075V 230V 230V 015V Available (1) Available
S-8211CAS-I6T1U 4.280V 4130V 280V 310V 0.10V Unavailable (1) Available
S-8211CAT-I6T1U 4275V 4.075V 280V 310V 010V Available 4) Available
S-8211CAU-I6T1U 4.280V 4130V 2.80V 310V 0.05V Unavailable (1) Available
S-8211CAV-I6T1U 4325V 4.075V 250V 290V 015V Available (2) Available
S-8211CAW-16T1U 4.280V 4.080 V 240V 240V 0.05V Unavailable (6) Available
S-8211CAX-16T1U 4.275V 4175V 230V 230V 012V Available 4) Available
S-8211CAY-I6T1U 4.280V 4.280 V 2.80V 2.80V 0.05V Available )] Available
S-8211CAZ-16T1U 4.280V 4.280V 3.00V 3.00V 0.075V | Available (1) Available
S-8211CBA-I6T1U 4.275V 4175V 230V 240V 0.05V Available (1) Available
S-8211CBB-I6T1U 4.300V 4.100 V 230V 230V 0.13V Available (1) Available
S-8211CBD-16T1U 4275V 4275V 230V 230V 0.05V Available (5) Available
S-8211CBF-16T1U 4.300V 4100V 210V 210V 0.13V Available (1) Available
S-8211CBH-I6T1U 4.275V 4175V 2.80 V 2.90V 0.08V | Available 0 Available
S-8211CBJ-I6T1U 4.275V 4.075V 2.80 V 290V 0.10V__ | Available (5) Available
S-8211CBN-16T1U 4225V 4125V 2.00V 2.00V 0.20V Unavailable (7) Available
S-8211CBO-I6T1U 4.270V 4.070V 230V 230V 0.10V Available (5) Available
S-8211CBR-16T1U 4.280V 4180V 230V 230V 0.12V Unavailable (4) Available
S-8211CBV-I6T1U 4.280V 4.080 V 2.80V 2.80V 015V Available (4) Available
S-8211CBW-16T1U 4.280V 4180V 250V 270V 0.19V Unavailable (1) Available
S-8211CBZ-16T1U 4375V 4125V 250V 290V 012V Unavailable (4) Available
S-8211CCB-I6T1U 4250V 4.050 V 3.00V 3.20V 0.10V Available (1) Available
S-8211CCC-I6T1U 4270V 4.070V 3.00V 3.00V 0.10V Available (5) Available
S-8211CCD-I6T1U 4.280V 4130V 270V 3.10V 0.20V Available 1 Available
S-8211CCE-16T1U% | 4.225V 4.025V 2.80V 2.80V 015V Available (8) Unavailable
S-8211CCF-I6T1U 4.350V 4.050 V 230V 230V 0.13V Available (5) Available
S-8211CCG-16T1U 4.275V 4.075V 2.50 V 270V 0.16 V Unavailable (1) Available
ABLIC Inc. 5
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Table 3 (2/2)
Over-charge Over- Over- Over- Discharge
) charge discharge discharge Overcurrent | 0 V Battery '
Product Name Detection Release Detection Release Detection Charge Delay T|.me*1 Power-Qown
Voltage ; Combination Function
Vel Voltage Voltage Voltage Voltage Function
[Vcll [Voi] [Vou] [Voiov]
$-8211CCH-16T1U™ 4275V 4.075V 2.80V 2.80V 0.15V Unavailable (8) Available
S-8211CCI-I6T1U 4275V 4.075V 2.60V 2.60V 0.15V Available (5) Available
$-8211CCJ-16T1U™ 4225V 4.025V 250V 290V 0.15V Available (8) Unavailable
S-8211CCM-16T1U 4275V 4.075V 2.80V 3.10V 0.20V Available (4) Available
S$-8211CCN-16T1U™ 4.280V 4180V 250V 270V 017V Unavailable (1) Available
S-8211CCS-16T1U 4425V 4225V 230V 230V 0.165V [ Unavailable (5) Available
S-8211CCU-I6T1U 4.425V 4.225V 250V 250V 0.13V Available (5) Available
S-8211CCW-I6T1U 4.280V 4130V 230V 3.00V 0.20V Available (3) Available
S-8211CCX-16T1U 4425V 4225V 230V 230V 0.07V Available (5) Available
S-8211CCY-I6T1U 4280V 4180V 2.80V 2.80V 0.12V Unavailable (4) Available
S-8211CCZ-16T1U 4.280 V 4180V 250V 2.50V 012V Unavailable (4) Available
S-8211CDA-I6T1U 4280V 4130V 2.60V 3.10V 0.10V Unavailable (1) Available
S-8211CDC-I6T1U 4.280 V 4130V 3.00V 310V 0.15V Unavailable (1) Available
S-8211CDE-I6T1U 4425V 4225V 250V 2.50V 0.10V Available (5) Available
S-8211CDF-I6T1U 4.425V 4.225V 2.80V 2.80V 0.12V Available (5) Available
S-8211CDH-I6T1U 4.275V 4.075V 2.60V 2.60V 0.10V Available (5) Available
S-8211CDI-I6T1U 4425V 4225V 250V 250V 0.15V Available (5) Available
S-8211CDK-16T1U 4425V 4225V 250V 250V 0.15V Unavailable (5) Available
S-8211CDL-I6T1U 4425V 4.225V 250V 290V 0.13V Available (5 Unavailable
S-8211CDM-16T1U 4425V 4225V 250V 3.10V 0.10V Unavailable (1) Available
S-8211CDO-I16T1U 4425V 4225V 250V 250V 0.10V Unavailable (1) Available
S-8211CDP-16T1U 4.425V 4225V 2.50V 2.50V 0.13V Available (9) Available

*1. Refer to Table 4 about the details of the delay time combinations.

*2. The charge overcurrent detection voltage: -0.15 V £ 0.03 V (Ta = +25°C)

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

ABLIC Inc.
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Table 4
Overcharge | Overdischarge | Discharge Overcurrent | Load Short-circuiting Charge Overcurrent
Delay Time Detection Detection Detection Detection Detection
Combination Delay Time Delay Time Delay Time Delay Time Delay Time
[tcu] [toL] [toiov] [tsHorT] [tciov]
(1) 12s 150 ms 9 ms 300 ps 9 ms
(2) 12s 150 ms 9 ms 560 us 9 ms
(3) 143 ms 38 ms 18 ms 300 us 9 ms
(4) 12s 150 ms 18 ms 300 ps 9 ms
(5) 12s 38 ms 9 ms 300 ps 9 ms
(6) 12s 150 ms 4.5 ms 300 us 9 ms
(7) 573 ms 150 ms 4.5 ms 300 ps 4.5 ms
(8) 12s 75 ms 9 ms 300 ps 9 ms
(9) 12s 300 ms 9 ms 300 ps 9 ms

Remark The delay times can be changed within the range listed in Table 5. For details, please contact our sales office.

Table 5
Delay Time Symbol Selection Range Remark
Overcharge detection delay time tcu - 143 ms | 573 ms 128" | Select a value from the left.
Overdischarge detection delay time toL 38ms | 75ms | 150 ms ' | 300 ms | Select a value from the left.
Discharge overcurrent detection delay time | tpiov — 4.5ms 9ms™” 18 ms | Select a value from the left.
Load short-circuiting detection delay time tsHORT — — 300 us*1 560 us | Select a value from the left.
Charge overcurrent detection delay time tciov - 4.5ms 9ms" 18 ms | Select a value from the left.

*1. The value is the delay time of the standard products.

ABLIC Inc.
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B Pin Configurations

1. SOT-23-5

Top view

5 4
H H

HHd
123

Figure 2

2. SNT-6A

Top view

1 4
2 1
3 q

o

Figure 3

*4. The NC pin is electrically open.

~O01O

Table 6
Pin No. Symbol Description

Voltage detection pin between VM pin and VSS pin

1 VM . .
(Overcurrent / charger detection pin)

2 VDD Input pin for positive power supply

3 VSS Input pin for negative power supply

4 DO Connection pin of discharge control FET gate
(CMOS output)

5 co Connection pin of charge control FET gate
(CMOS output)

Table 7
Pin No. Symbol Description

1 NC™ No connection

2 co Connection pin of charge control FET gate
(CMOS output)

3 DO Connection pin of discharge control FET gate
(CMOS output)

4 VSS Input pin for negative power supply

5 VDD Input pin for positive power supply
Voltage detection pin between VM pin and VSS pin

6 VM . .
(Overcurrent / charger detection pin)

The NC pin can be connected to VDD pin or VSS pin.

ABLIC Inc.
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B Absolute Maximum Ratings

Table 8
(Ta = +25°C unless otherwise specified)
ltem Symbol Applied pin Absolute Maximum Rating Unit
{r;g;t;/izltage between VDD pin and Vos VDD Ves — 0.3 to Vs + 12 v
VM pin input voltage Vym VM Vpp — 28 to Vpp + 0.3 \%
DO pin output voltage Vbo DO Vss — 0.3t0 Vpp + 0.3 Vv
CO pin output voltage Vco CcO Vym — 0.3 to Vpp + 0.3 Vv
— 250 (When not mounted on board mwW
Power dissipation SOT-23-5 Po — : 600" ) mw
SNT-6A - 400" mwW
Operation ambient temperature Topr - —-40 to +85 °C
Storage temperature Tstg - -551t0 +125 °C

*1. When mounted on board
[Mounted board]
(1) Board size: 114.3 mm x 76.2 mm x t1.6 mm
(2) Board name: JEDEC STANDARDS1-7

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.

700
% 600
= 500 SOT-23-5
a N /SNT-6A
C
S 400
g
£ 300
k] \
2 200 <
(0] N
5 S
S 100 S
0
0 50 100 150

Ambient Temperature (Ta) [°C]

Figure 4 Power Dissipation of Package (When Mounted on Board)
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B Electrical Characteristics

1. Except detection delay time (Ta = +25°C)

Table 9
(Ta = +25°C unless otherwise specified)
- . . Test Test
Item Symbol Condition Min. Typ. Max. | Unit Condition | Circuit
Detection Voltage
. Veu Veu
. 3.90 Vto 4.50 V, adjustable 0,025 Veu 0025 V 1 1
Overcharge detection voltage Veu 3.90V 104,50 V., adjustable, Vo Voo
Ta=-5°C to +55°C”" 003 | Y | co0s| Y 1 1
Vel Veu
3sovioadsy, |7V | oos | Y |00 | Y 1 1
Overcharge release voltage VoL adjustable VoL Ve
Ver=Veu 0,025 Veu 0,025 v 1 1
Overdischarge detection voltage Vo 2.00 V10 3.00 V, adjustable Vo VoL Vou Vv 2 2
-0.05 +0.05
Vou Vou
, 200Vi034oy, | UFV™ O R T 2 2
Overdischarge release voltage Vou .
adjustable Vou = Vo Viou Vou Viou v ) )
-0.05 +0.05
Discharge overcurrent detection voltage Voiov | 0.05Vt00.30 V, adjustable _\SDIS;/ 5 Voiov +\g,)l(())¥5 Vv 3 2
Load short-circuiting detection voltage VsHorT - 0.30 0.50 0.70 v 3
Charge overcurrent detection voltage Veiov - -013 | -041 -0.07 v
0 V Battery Charge Function
) 0V battery charge function
0V battery charge starting charger voltage | Vocka | . .~ " 1.2 - - v 1 2
available
0V battery charge inhibition battery voltage | Vo ,(,) v bat.t o (f,h arge function - - 0.5 v 12 2
unavailable
Internal Resistance
Resistance between VM pin and VDD pin Rwo | Voo=18V,Vim=0V 100 300 900 kQ 6 3
Resistance between VM pin and VSS pin Rws | Voo=35V, V=10V 10 20 40 kQ 6 3
Input Voltage
Operation Yoltage between VDD pin Vosopt ~ 15 ~ 8 v B B
and VSS pin
Operation' voltage between VDD pin Visops ~ 15 ~ 28 v B B
and VM pin
Input Current (With Power-down Function)
Current consumption during operation lope Vop =3.5V,Vwm=0V 1.0 3.0 5.5 pA
Current consumption during power-down IpoN Vop=Vwm =15V - - 0.2 pA
Input Current (Without Power-down Function)
Current consumption during operation lope Vop=35V, V=0V 1.0 3.0 55 pA 5 2
Current consumption during overdischarge | loreo Voo =Vw =15V 0.3 2.0 3.5 pA 5 2
Output Resistance
CO pin resistance "H" Reow | Veo=3.0V,Vop=35V,Vyu=0V 2.5 5 10 kQ 7 4
CO pin resistance "L" ReoL Veo=0.5V,Vpp =45V, V=0V 2.5 5 10 kQ 7 4
DO pin resistance "H" Roon Voo=3.0V,Vpp=35V,Vyu=0V 2.5 5 10 kQ 8 4
DO pin resistance "L" Root Voo=05V,Vop=Vym=18V 2.5 5 10 kQ 8 4

*4. Since products are not screened at high and low temperature, the specification for this temperature range is guaranteed
by design, not tested in production.
*2. In any conditions, load short-circuiting detection voltage (Vshorr) is higher than discharge overcurrent detection voltage

(Vbiov).
10
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BATTERY PROTECTION IC FOR 1-CELL PACK
S-8211C Series

2. Except detection delay time (Ta = —40°C to +85°C™)

Table 10
(Ta = —40°C to +85°C™" unless otherwise specified)
- . . Test Test
ltem Symbol Condition Min. Typ. Max. | Unit Condition | Circuit
Detection Voltage
Overcharge detection voltage Veu 3.90 Vto 4.50 V, adjustable Vo Veu Vau v 1 1
-0.060 +0.040
Vel Vel
380V 10443V, Vee#Veu | 0.08 Veu 40,065 v 1 1
Overcharge release voltage Ver .
adjustable Ver = Ve Vel Vel Veu v 1 1
-0.06 +0.04
. . ) Vo VoL
Overdischarge detection voltage VoL 2.00 V 10 3.00 V, adjustable o1 Vo £013 v 2 2
Vou V)
, 200V10340V, VousVou | gqs | Vou | ol |V 2 2
Overdischarge release voltage Vou .
adjustable Vou = Vo, Vou Vo Vou v 2 2
-0.11 +0.13
Discharge overcurrent detection voltage Voiov | 0.05V1t00.30V, adjustable _\3?5;/1 Voiov :g?g;/‘; v 3 2
Load short-circuiting detection voltage 2 VsHort - 0.16 0.50 0.84 \ 3 2
Charge overcurrent detection voltage Veiov - -0.14 -01 | 006 | V 4 2
0 V Battery Charge Function
) 0V battery charge function
0V battery charge starting charger voltage | Vocia | . .~ 1.7 - - v 1 2
available
0V battery charge inhibition battery voltage | Vo ov bat.t ery charge function - - 0.3 v 12 2
"unavailable"
Internal Resistance
Resistance between VM pin and VDD pin Rwp | Voo=1.8V, V=0V 78 300 1310 | kQ 6 3
Resistance between VM pin and VSS pin Rws | Voo=3.5V,Vw=1.0V 7.2 20 44 kQ 6 3
Input Voltage
2:;:7ggnp\i/:ltage between VDD pin Vosopr ~ 15 ~ 8 v _ B
Operatlon. voltage between VDD pin Visors ~ 15 ~ 28 v B B
and VM pin
Input Current (With Power-down Function)
Current consumption during operation lope Vop=3.5V,Vwm=0V 0.7 3.0 6.0 HA 5 2
Current consumption during power-down lpoN Vop=Vwm =15V - - 0.3 HA 5 2
Input Current (Without Power-down Function)
Current consumption during operation lope Vop=3.5V,Vwm=0V 0.7 3.0 6.0 pA 5 2
Current consumption during overdischarge | loreo | Voo =V =15V 0.2 2.0 3.8 A 5 2
Output Resistance
CO pin resistance "H" Reon | Veo=3.0V,Vpp=3.5V,Vw=0V 1.2 5 15 kQ 7 4
CO pin resistance "L" Reo. | Veo=0.5V,Vpp=4.5V,Vyiw=0V 1.2 5 15 kQ 7 4
DO pin resistance "H" Roon | Voo=3.0V,Vop=35V,Vym=0V 1.2 5 15 kQ 8 4
DO pin resistance "L" Roo. | Voo=0.5V,Vop=Vwm=18V 1.2 5 15 kQ 8 4

*1. Since products are not screened at high and low temperature, the specification for this temperature range is guaranteed
by design, not tested in production.
*2. In any conditions, load short-circuiting detection voltage (Vshorr) is higher than discharge overcurrent detection voltage

(Vbiov).

ABLIC Inc.
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BATTERY PROTECTION IC FOR 1-CELL PACK
S-8211C Series Rev.7.7 o3

3. Detection delay time

3.1 S-8211CAA, S-8211CAH, S-8211CAl, S-8211CAJ, S-8211CAK, S-8211CAL, S-8211CAM, S-8211CAN,
S-8211CAR, S-8211CAS, S-8211CAU, S-8211CAY, S-8211CAZ, S-8211CBA, S-8211CBB, S-8211CBF,
S-8211CBH, S-8211CBW, S-8211CCB, S-8211CCD, S-8211CCG, S-8211CCK, S-8211CCN, S-8211CCQ,
S-8211CCR, S-8211CCT, S-8211CCV, S-8211CDA, S-8211CDB, S-8211CDC, S-8211CDG, S-8211CDJ,
S-8211CDM, S-8211CDN, S-8211CDO

Table 11
" . . Test Test
Item Symbol | Condition Min. Typ. Max. Unit Condition | Circuit

Delay Time (Ta = +25°C)
Overcharge detection delay time tcu - 0.96 1.2 1.4 S 9 5
Overdischarge detection delay time toL - 120 150 180 ms 9 5
Discharge overcurrent detection delay time | toiov - 7.2 9 11 ms 10 5
Load short-circuiting detection delay time tsHorT - 240 300 360 ps 10 5
Charge overcurrent detection delay time tciov - 7.2 9 11 ms 10 5
Delay Time (Ta = -40°C to +85°C) '
Overcharge detection delay time tcu - 0.7 1.2 2.0 s 9 5
Overdischarge detection delay time toL - 83 150 255 ms 9 5
Discharge overcurrent detection delay time | toiov - 5 9 15 ms 10 5
Load short-circuiting detection delay time tsHorT - 150 300 540 us 10 5
Charge overcurrent detection delay time tciov - 5 9 15 ms 10 5

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

3.2 S-8211CAB, S-8211CAV

Table 12
s . . Test Test
ltem Symbol | Condition Min. Typ. Max. Unit Condition | Circuit

Delay Time (Ta = +25°C)
Overcharge detection delay time tcu - 0.96 1.2 1.4 s 9 5
Overdischarge detection delay time toL - 120 150 180 ms 5
Discharge overcurrent detection delay time | toiov - 7.2 9 11 ms 10 5
Load short-circuiting detection delay time | tsHort - 450 560 670 ps 10 5
Charge overcurrent detection delay time tciov - 7.2 9 1" ms 10 5
Delay Time (Ta=-40°C to +85°C)*1
Overcharge detection delay time tcu - 0.7 1.2 2.0 S 9 5
Overdischarge detection delay time toL - 83 150 255 ms 5
Discharge overcurrent detection delay time | tpiov - 5 9 15 ms 10 5
Load short-circuiting detection delay time | tsHort - 260 560 940 ps 10 5
Charge overcurrent detection delay time tciov - 5 9 15 ms 10 5

*1. Since products are not screened at high and low temperature, the specification for this temperature range is guaranteed
by design, not tested in production.
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BATTERY PROTECTION IC FOR 1-CELL PACK
Rev.7.7 03 S-8211C Series

3.3 S-8211CAD, S-8211CCW

Table 13
. . . Test Test
ltem Symbol | Condition Min. Typ. Max. Unit Condition | Circuit

Delay Time (Ta = +25°C)

Overcharge detection delay time tcu - 115 143 172 ms 9 5
Overdischarge detection delay time toL - 30 38 46 ms 9 5
Discharge overcurrent detection delay time | toiov - 14.5 18 22 ms 10 5
Load short-circuiting detection delay time tsHorT - 240 300 360 us 10 5
Charge overcurrent detection delay time tciov - 7.2 9 11 ms 10 5
Delay Time (Ta =-40°C to +85°C)*1

Overcharge detection delay time tcu - 82 143 240 ms 9 5
Overdischarge detection delay time toL - 20 38 65 ms 9 5
Discharge overcurrent detection delay time | toiov - 10 18 30 ms 10 5
Load short-circuiting detection delay time tsHorT - 150 300 540 us 10 5
Charge overcurrent detection delay time tciov - 5 9 15 ms 10 5

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

3.4 S-8211CAE, S-8211CAT, S-8211CAX, S-8211CBR, S$-8211CBV, S-8211CBZ, S-8211CCM, S-8211CCY,

S§-8211CCZ
Table 14
Item Symbol | Condition | Min. Typ. Max. Unit Test | Test
Condition | Circuit

Delay Time (Ta = +25°C)
Overcharge detection delay time tcu - 0.96 1.2 1.4 s 9 5
Overdischarge detection delay time toL - 120 150 180 ms 9 5
Discharge overcurrent detection delay time | toiov - 14.5 18 22 ms 10 5
Load short-circuiting detection delay time tsHorT - 240 300 360 ps 10 5
Charge overcurrent detection delay time tciov - 7.2 9 11 ms 10 5
Delay Time (Ta =-40°C to +85°C)*1
Overcharge detection delay time tcu - 0.7 1.2 2.0 s 9 5
Overdischarge detection delay time toL - 83 150 255 ms 9 5
Discharge overcurrent detection delay time | toiov - 10 18 30 ms 10 5
Load short-circuiting detection delay time tsHorT - 150 300 540 ps 10 5
Charge overcurrent detection delay time tciov - 5 9 15 ms 10 5

*1. Since products are not screened at high and low temperature, the specification for this temperature range is guaranteed
by design, not tested in production.
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3.5 S-8211CAF, S-8211CAO, S-8211CAP, S-8211CAQ, S-8211CBD, S-8211CBJ, S-8211CBO, S-8211CCC,
S-8211CCF, S-8211CCl, S-8211CCS, S-8211CCU, S-8211CCX, S-8211CDE, S-8211CDF, S-8211CDH,
S-8211CDl, S-8211CDK, S-8211CDL

Table 15
- . . Test Test
ltem Symbol | Condition Min. Typ. Max. Unit Condition | Circuit

Delay Time (Ta = +25°C)
Overcharge detection delay time tcu - 0.96 1.2 1.4 s 9 5
Overdischarge detection delay time toL - 30 38 46 ms 9 5
Discharge overcurrent detection delay time | toiov - 7.2 9 11 ms 10 5
Load short-circuiting detection delay time tsHorT - 240 300 360 ps 10 5
Charge overcurrent detection delay time tciov - 7.2 9 1 ms 10 5
Delay Time (Ta = -40°C to +85°C)"’
Overcharge detection delay time tcu - 0.7 1.2 2.0 s 9 5
Overdischarge detection delay time toL - 20 38 65 ms 5
Discharge overcurrent detection delay time | toiov - 5 9 15 ms 10 5
Load short-circuiting detection delay time tsHorT - 150 300 540 us 10 5
Charge overcurrent detection delay time tciov - 5 9 15 ms 10 5

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

3.6 S-8211CAW, $-8211CDD

Table 16
L . ) Test Test
ltem Symbol | Condition Min. Typ. Max. Unit Condition | Gircuit

Delay Time (Ta = +25°C)
Overcharge detection delay time tcu - 0.96 1.2 14 s 9 5
Overdischarge detection delay time toL - 120 150 180 ms 9 5
Discharge overcurrent detection delay time | toiov - 3.6 4.5 54 ms 10 5
Load short-circuiting detection delay time tsHorT - 240 300 360 us 10 5
Charge overcurrent detection delay time tciov - 7.2 9 1" ms 10 5
Delay Time (Ta = -40°C to +85°C) "
Overcharge detection delay time tcu - 0.7 1.2 2.0 s 9 5
Overdischarge detection delay time toL - 83 150 255 ms 9 5
Discharge overcurrent detection delay time | toiov - 2.5 45 7.7 ms 10 5
Load short-circuiting detection delay time tsHorT - 150 300 540 us 10 5
Charge overcurrent detection delay time tciov - 5 9 15 ms 10 5

*4. Since products are not screened at high and low temperature, the specification for this temperature range is guaranteed
by design, not tested in production.
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BATTERY PROTECTION IC FOR 1-CELL PACK

Rev.7.7 03 S-8211C Series
3.7 S-8211CBN
Table 17
Item Symbol | Condition |  Min. Typ. Max. | unit | oSt | Test
Condition | Circuit
Delay Time (Ta = +25°C)
Overcharge detection delay time tcu - 458 573 687 ms 9 5
Overdischarge detection delay time toL - 120 150 180 ms 9 5
Discharge overcurrent detection delay time | toiov - 3.6 4.5 54 ms 10 5
Load short-circuiting detection delay time | tsqort - 240 300 360 ps 10 5
Charge overcurrent detection delay time tciov - 3.6 4.5 54 ms 10 5
Delay Time (Ta=-40°C to +85°C)*1
Overcharge detection delay time tcu - 334 573 955 ms 9 5
Overdischarge detection delay time toL - 83 150 255 ms 9 5
Discharge overcurrent detection delay time | toiov - 2.5 4.5 7.7 ms 10 5
Load short-circuiting detection delay time | tsHort - 150 300 540 ps 10 5
Charge overcurrent detection delay time tciov - 2.5 4.5 7.7 ms 10 5

*1. Since products are not screened at high and low temperature, the specification for this temperature range is guaranteed

by design, not tested in production.

3.8 $S-8211CCE, S-8211CCH, S-8211CCJ

Table 18
. . . Test Test
Item Symbol | Condition Min. Typ. Max. Unit Condition | Circuit

Delay Time (Ta = +25°C)
Overcharge detection delay time tcu - 0.96 1.2 1.4 S 5
Overdischarge detection delay time toL - 61 75 90 ms 9 5
Discharge overcurrent detection delay time | toiov - 7.2 9 11 ms 10 5
Load short-circuiting detection delay time tsHorT - 240 300 360 us 10 5
Charge overcurrent detection delay time tciov - 7.2 9 11 ms 10 5
Delay Time (Ta = -40°C to +85°C) '
Overcharge detection delay time tcu - 0.7 1.2 20 s 9 5
Overdischarge detection delay time toL - 41 75 128 ms 9 5
Discharge overcurrent detection delay time | toiov - 5 9 15 ms 10 S
Load short-circuiting detection delay time tsHorT - 150 300 540 us 10 5
Charge overcurrent detection delay time tciov - 5 9 15 ms 10 5

*4. Since products are not screened at high and low temperature, the specification for this temperature range is guaranteed

by design, not tested in production.
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3.9 S-8211CDP

Table 19
- . . Test Test
Item Symbol | Condition Min. Typ. Max. Unit Condition | Circuit

Delay Time (Ta = +25°C)
Overcharge detection delay time tcu - 0.96 1.2 1.4 s 5
Overdischarge detection delay time toL - 240 300 360 ms 9 5
Discharge overcurrent detection delay time | toiov - 7.2 9 11 ms 10 5
Load short-circuiting detection delay time tsHorT - 240 300 360 us 10 5
Charge overcurrent detection delay time tciov - 7.2 9 11 ms 10 5
Delay Time (Ta = -40°C to +85°C)"’
Overcharge detection delay time tcu - 0.7 1.2 2.0 S 9 5
Overdischarge detection delay time toL - 166 300 510 ms 9 5
Discharge overcurrent detection delay time | toiov - 5 9 15 ms 10 5
Load short-circuiting detection delay time tsHorT - 150 300 540 us 10 5
Charge overcurrent detection delay time tciov - 5 9 15 ms 10 5

*1. Since products are not screened at high and low temperature, the specification for this temperature range is guaranteed
by design, not tested in production.
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BATTERY PROTECTION IC FOR 1-CELL PACK
Rev.7.7 03 S-8211C Series

H Test Circuits

Caution Unless otherwise specified, the output voltage levels "H" and "L" at CO pin (Vco) and DO pin (Vpo) are
judged by the threshold voltage (1.0 V) of the N-channel FET. Judge the CO pin level with respect to
Vvm and the DO pin level with respect to Vss.

1. Overcharge detection voltage, overcharge release voltage
(Test condition 1, test circuit 1)

Overcharge detection voltage (Vcu) is defined as the voltage between the VDD pin and VSS pin at which Vco goes
from "H" to "L" when the voltage V1 is gradually increased from the starting condition of V1 = 3.5 V. Overcharge
release voltage (VcL) is defined as the voltage between the VDD pin and VSS pin at which V¢o goes from "L" to "H"
when the voltage V1 is then gradually decreased. Overcharge hysteresis voltage (Vuc) is defined as the difference
between overcharge detection voltage (Vcu) and overcharge release voltage (VcL).

2. Overdischarge detection voltage, overdischarge release voltage
(Test condition 2, test circuit 2)

Overdischarge detection voltage (VpL) is defined as the voltage between the VDD pin and VSS pin at which Vpo goes
from "H" to "L" when the voltage V1 is gradually decreased from the starting condition of V1 =35V, V2 =0 V.
Overdischarge release voltage (Vpu) is defined as the voltage between the VDD pin and VSS pin at which Vpo goes
from "L" to "H" when the voltage V1 is then gradually increased. Overdischarge hysteresis voltage (Vup) is defined as
the difference between overdischarge release voltage (Vpu) and overdischarge detection voltage (Vo).

3. Discharge overcurrent detection voltage
(Test condition 3, test circuit 2)

Discharge overcurrent detection voltage (Vpiov) is defined as the voltage between the VM pin and VSS pin whose
delay time for changing Vpo from "H" to "L" lies between the minimum and the maximum value of discharge
overcurrent delay time when the voltage V2 is increased rapidly (within 10 ps) from the starting condition of
V1=35V,V2=0V.

4. Load short-circuiting detection voltage
(Test condition 3, test circuit 2)

Load short-circuiting detection voltage (Vshorrt) is defined as the voltage between the VM pin and VSS pin whose
delay time for changing Vpo from "H" to "L" lies between the minimum and the maximum value of load short-circuiting
delay time when the voltage V2 i