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BATTERY PROTECTION IC FOR SINGLE-CELL PACK $S-8261 Series

W Features

(1} Intemal high accuracy woltage detection circuit
3.8V to 4.4V (applicable in 5 mV step)

» Owercharge detection voltage
» Overcharge hysteresis voltage

» Owverdischarge detection voltage
» Owverdizcharge hysteresis voltage

# Owvercument 1 detection voltage
» Owvercument 2 detection voltage

The 5-8261 seres are lithium-ion [ lithium polymer rechargeable
battery protection ICs  incorporating  high-accuracy  woltage
detection circuit and delay circuit.

The 5-8261 seres are suitable for protection of single-cell lithium
ionflithium polymer battery packs from owvercharge, overdischarge

and overcurrent.

0.1V ie 04 V!
The overcharge hysteresis voltage can be selected from the range 0.1 W to 0.4 V' in 50 mV step.

2.0V te 3.0V (applicable in 10 m\/ step)

DO Vte 07 V?
The overdischarge hysteresis voltage can be selected from the range 0.0V to 0.7 Vin 100 mV step.

0.05V to 0.3 V (applicable in 10 mV step)

0.5V {fixad)

circuit. Mo external capacitor is necessary.

(5} 0V battery charge function “Available™ / "Unavailable” are selectable.

(8) Power-down function “Yes”/ "MNo” are selectable.

(7} Charger detection function and abnormal charge current detection function

* The overdischarge hysteresis is released by detecting negative voltage at the VM pin (-0.7 V typ.) {Charger detection function).
* When the cutput voltage of the DM pin is high and the voltage at the WM pin is equal to or lower than the charger detection

Accuracy:

Accuracy:

+25
+30
+25 m\/

Accuracy: 50 m\/
Accuracy: +50 m\/

Accuracy: +15 m\/
Accuracy: +100 mV
{2} High voltage device is used for charger connection pins (VM and CO pins: absolute maximum rating = 28 V).

{3y Delay times (overcharge: toy, overdischarge: tg, overcurrent 10 gy, overcurment 2ty ) are generated by an intemal
Accuracy: +20%

(4} Three-step overcurrent detection circuit is included (overcurrent 1, overcument 2 and load short-circuiting)-

voltage (-0.7 W typ.), the output voltage of the CO pin goes low (Abnomal charge cument defection function).

(8 Low current consumpticn

» Operation mode 3.5 uA typ., 7.0 pA max.
» Power-down mode 0.1 A max.
—40 to +85 °C
(10} Small package S3SO0T-23-8, 6-Pin SNB(B)

{8} Wide operating temperature range

{11} Lead-free products

*1. Overcharge release voltage = Overcharge detection voltage — Owercharge hysteresis voltage (where overcharge

release woltage < 3.8 V' is prohibited. )

*2. Owverdischarge release voltage = Overdischarge detection voltage + Overdischarge hysteresis voltage (whers

overdischarge release voltage = 3.4\ is prohibited. )

m Applications

# Lithium-ion rechargeable battery packs

# Lithium polymer rechargeable battery packs

mV (+25 “C) and
mV (-5 to +55 °C)

B Packages
FPackage name Drawing code
Fackage ' Tape ' Reel
S0T-23-8 MPOD8-A i MPODB-A H MPOD8-A
G-Pin SNB(B} BD008-A i BDODS-A i BD008-A
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Figure 1
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B Product Name Structure
1. Product Name
1.1 SOT-23-5 Package
S-8261A xx MD

BATTERY PROTECTION IC FOR SINGLE-CELL PACK
S5-8261 Series

T2 G
J— C direction in tape specifications
T2: 50T-23-6

Product name [ahhreviatnn]’

Package name (abbreviation)
MD: 50T-23-6

Serial code

*{_ Refer to the taping specifications.

*2_ Refer to the Product Mame List.

1.2 &-Pin SNB(B) Package
5-8261A xx BD

xxx

Assigned from AA o Z7 in alphabetical onder

TF

|— C direction in tape specifications™
TF: 8-Fin SNB(B)

Product name {abbreviation ]'2

Package name (abbreviation)
BD: &-Pin SNB(B)

*{. Refer to the taping specifications.

*2_ Refer to the Product Name List.

Senial code
Assigned from AA to Z7 in alphabetical order
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2. Product Name List
(1} SOT-23-6
Table 1
(Overcharge | Owercharge | Overdischarge| Owerdischamge | Overcument 1 . Delay
: 0V baery -
Modsl Na detection | hysteresi deiecion hystzress detection chare .rre. F-}.ﬁ'er down
m!zge valkage woltage voitage volage fcbion mrrb|-1 funcsion
Veu Ve Vo Vo Vit nation

S-0261AAGMD-G2GT2G 4280V | D2OV 230V ov [N Available (1} Yes
5-8281AAHMD-G2ZHT2G 4280V | D.2OV 230w ov 0.0sv Available (1) Yes
S-3261AAJMD-G2IT2G 4325V | 025V 250V e 05V | Unavailable | (1) Yes
S-0261AALMD-G2LT2G 4300V | 010V 230V ov 0.0EW | Unavailable | (1) Yes
S-0261AAMMD-G2ZMT2G | 4300V | D10V 230w ov 0.20V | Unavailable | (1) Yes
S-0261AANMD-GZNT2G 4275V | D0V 230 0w 0oV Available (1} Yes
S-0281AAOMD-G20T2G 4280V | D20V 230w ov 013V | Unavailable | (1) Yes
S-0261AAPMD-G2PT2G 4325V | D25V 250V e 010V | Unavailable | (1) Yes
S5-0261AARMD-GZRT2G 4280V | D20V 230 ov 1oV Available (1} Yes
S-0281AASMD-G25T2G 4280V | D20V 230w oV 015V | Unavailable | (2) Yes
S-0281AATMD-G2TT2G 4300V | D0V 230w ov 008wV Available (3} Yes
S-0261AAUMD-GZUT2G 4275V | DOV 230V 0w 1oV Available (4) Yes
S-0281AAXMD-GIZNT2G 4350V | DOV 230w Dav ooV Awvailable (4] Yes
S-0281AAZMD-G2IT2G 4280V | D25V 250V 0.4 010V | Unavailable | (1) Yes
S-0261ABAMD-G3AT2G 4350V | D20V 250V ov 020V Available (4) Yes
5-3261ABBMD-G3BT2G 4275V | D20V 230V ov DRERT Available {1} Yes
S-0261ABCMD-G3ACT2G 4300V | 02OV 230w ov 013wV Awvailable (1) Yes
S-0261ABIMD-GIIT2G 4275V | 02OV 230V ov 020V | Unavailable | [7) Yes
S-0261ABJMD-G3JT2G 4280V | D20V aoowv ov 0.08 WV Available (1} Yes
5-3261ABKMD-G3KT2G 4100V | 025V 250V e 05V | Unavailable | (1) Yes
S-0261ABLMD-G3LT2G 4275V | 0.2V 230V ov 0.05W | Unavailable | (7] Yes
S-0261ABMMD-G3MT2G | 4280V | D20V 280V ov ooV Awailable (1) Yes
S5-3261ABNMD-G3NT2G 4300V | D20V 230 ov 0.08 W Available (1 Yes
S-0261ABPMD-G3PT2G 4200V | D0V 280V 01w 015V [ Unavailable | (1} Yes
S5-0261ABRMD-G3RT2G 4275V | 020V 250 W 04w 0.15W | Unavailable | (1) Yes
S5-3261ABSMD-G35T2G 4280V | DOV 250V 05w 018V [ Unavailable | (1) Yes
S-0281ABTMD-G3TT2G 4280V | D20V aoowv 04w 0.08vV Awvailable 7 Yes
S-0281ABYMD-G3AYT2G 4275V | D10V 230w 0w oAV Awvailable (B) Yes
S-0261ABZMD-G3IT2G 4325V | 025V 250V e 015V | Unavailable | (B) Yes
S-0281ACAMD-G4ATIG 4280V | D20V 230V ov 013w | Unavailable | [B) Yes
S-0261ACBMD-G4BT2G 4250V | 0.20W 260V Dawv 012w | Unavailable | (1) No
S-0261ACDMD-G40T2G 4350V | 025V 230V 0T 0.25W Available )] Yes
S5-0261ACEMD-G4ET2G 3900V | DOV 200V Dawv oAV Awvailable (1) Yes
S-3261ACFMD-GAF TG 4280V | D20V 230 ov 1oV Available {10} Yes
S-0281ACHMD-G4HT 2G 4465V | 030V 210V ov LR Available {11} Yes
S-A261ACIMD-G4IT2G 4250V | D20V 240V IR ooV Awailable (1) No

*{. Refer to the Table 3 about the detals of the delay time combinations (1) to {11).
Remark Please contact our sales office for the products with detection voltage value other than those specified above.

This is a publication by Conrad Electronic SE, Klaus-Conrad-Str. 1, D-92240 Hirschau (www.conrad.com).

)

All rights including translation reserved. Reproduction by any method, e.g. photocopy, microfilming, or the capture in electronic data processing systems require the prior written approval by
the editor. Reprinting, also in part, is prohibited. This publication represents the technical status at the time of printing.

© Copyright 2017 by Conrad Electronic SE.




Datasheet
Item no. 1566413

COMPONENTS

TRU

Distributed by Conrad Electronic SE ¢ Klaus-Conrad-Str. 1 ¢ D-92240 Hirschau

V1_12112018_01_en

BATTERY PROTECTION IC FOR SINGLE-CELL PACK

Rev.4.1_oo

[2) 6-Pin SNEB(B)

S-8261 Series

Table 2
Overcharge | Owercharge |Cverdscharge| Overdischame | Overcument | ) Delay
: 0V bafery =
Mods Na detection | hysteresk | detection hysizress detection chage tme Fu.vner down
ioitage vokage voltage woitage vokage £ etion mn'tx- function
Ve Vi Vi Vi Viowi natign
5-8261AAGBD-G2G-TF 4280V | 020V 230V ov 016V Available (1} Yes
5-0261AAHBD-G2H-TF 4280V | 020V 2230V ov 0.0&8v Available (1} Yes
S-8261AAJBD-G2J-TF 4325V | 035V 250V 04w 015V | Unavailable | (1) Yes
S5-0261AARBD-G2R-TF 4280V | 020V 230V ov 010w Available (1} Yes
S-8261AASBD-G25-TF 4280V | 020V 230V ov 015Y [ Unavailable [ (2} Yes
S-9261AAVBD-G2V-TF 430V | 020V 230V ov [RERY Available (5} Yes
5-8261AAYBD-G2Y-TF 4305V | 030V 230V 0.6V 0.1ow Available (51 Yes
S-8261ABCBD-G3C-TF 430V | 020V 2230V ov 013W Available (1} Yes
S5-8261ABDBD-G30-TF 4280V | 020V 230V ov 0.12W Available (6] Yes
5-8261ABEBD-G3IE-TF 4275V | 020V 230V ov 010w Available (1 Yes
5-8261ABGED-GAG-TF 4275V | 020V 2230V ov 010V | Unavailable | (7} Yes
S5-8261ABIBD-G3I-TF 4275V | 020V 230V ov 0.20% | Unavailable | (T) Yes
S5-8261ABJBD-G3J-TF 4280V | 020V 300V ov 0.08W Available (1} Yes
S-8261ABLBD-GAL-TF 4275V | 020V 2230V ov 005 [ Unavailable | (7} Yes
5-8261ABOBD-G30-TF 4280V | 020V 230V ov 0.04W Available {1 Yes
S5-8261ACCED-GAC-TF 4280V | 020V 280V ov 0.10W Available (1) Yes

*{. Refer to the Table 3 about the detals of the delay time combinations (1) to (11).
Remark Please contact our sales office for the products with detection voltage value other than those specified above.
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Table 3
Owercharge Owerdischarge Cwercument 1 Owercument 2 Load short-circuiting
Delay time defection detection detecton detection detection
combination delay time delay tme delay tme delay time delay time
by v Lo bong LT s
{1) 125 144 ms 2 ms 224 ms 320 ps
{2) 125 144 ms 4.5 ms 224 ms 320 ps
{3 46s 36 ms 1B ms Bms 320 ps
4] 465 144 ms 9 ms 224 ms 320 ps
{5) 465 144 ms 9 ms 4 .5ms 800 p=
{G) 1845 115 ms 7.2 ms J8ms 488 ps
7 12s 36 ms 2 ms 224 ms 320 s
{8) 12s 144 ms 9 ms 1.12 ms 320 s
{2) 12s 280 ms 1Bms 2.24 ms 320 ps
(10} 125 144 ms 1Bms 224 ms 320 ps
(11} 125 38 ms 9 ms 1.12 ms 320 ps

Remark The delay times can be changed within the range listed Table 4.  For details, please contact our sales office

Table 4
Dielay time Symbol Selection range Remarks
Owercharge detection delay tme e 015 s 12s 4165 Choose from the left
COwerdischarge detection delay fime o 38 ms 44 ms | 290 ms Choose from the left
Owercurrent 1 detection delay time [ 4.5 ms 2 ms 18 ms Choose from the left
Owercurrent 2 detection delay time [ 1.12ms | 224 ms — Choose from the left
Load short-circuiting detection delay time | — 320 ps 800 ps Choose from the left

Remark The value sumounded by bold Ines is the delay time of the standard products
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B Pin Configurations

S0OT-23-8
Top view

A0H

G458

&-Pin SNB{B)
Top view
8 5 4

1

H

g 5 4
*1. Connect the heatsink of back
side at shadowsad area to the
poard, and sel  alectric
potential open of VDD.
However, do not use It as
the function of elecirode.

Figure 3

Table 5
Pin Mo. Symbol Description

1 oo FET gate control pin for discharge
[CMOS output)

5 WM Voltage detection :ui.n :EIEWEEI‘I VM and V55
(Owercurrent detection pin)

3 co FET gate control pin for charge
(CMOS output)

4 DP Test pin for delay time measurement

5 VoD Positive power input pin

i MES Megative power input pin

Table &
Pin Mo Syl Description

1 e FET gate control pin for charge
{CMOS output)

5 VM Voltage detection pin between VM and VS5
[Owercument detection pin}

3 Do FET gate control pin for discharge
{CMOS output)

< V55 Megative power input pin

5 OP Test pin for delay tme measurement

g oD Positive power input pin
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B Absolute Maximum Ratings

Table T
{Ta = 25 °C unless otherwise specified)
Item Symbol Applied pin Absolute Mazimwem Ratings Uit
Input voltage between VDD and VS5 s VoD Was 0.3 o Ve £12 v
Input pin voltage for VM Wi VM Voo =28 to Vop +0.3 W
Dutput pin voltage for CO Wien Co Wiy —0.3 o W+ 3 W
Dutput pin voltage for DO Ve Do Wi —0.3 o Vi +0.3 v
Power dissipation S50T-23-8 . . 250 mW
f-pin SMB(B) ~ B0 mw
Operating temperature range ™ — —40 to +85 C
Storage temperature range Tug — —B6 to +125 C

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

00
=
E
= 50T-23-6
L 400 /
[ =
] 2
E < fi-Pin SNEB(B)
& 200 <
5 ><
S

]

0 50 100 150

Ambient termperature (Ta) ["C)

Figure 4 Power Dissipation of Packages (When Not Mounted on Printed Circuit Board)
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B Electrical Characteristics
1. Except Detection Delay Time (25 °C)

Table 8
(Ta = 25 °C unless pthemwrse specified)
e Symba Canditior M. | T | Max | umt E;;zm cT:;t:
DETECTION VOLTAGE
_ viu W, viu W 1

Owerchiange detection volage Ve -0.025 U | 40025
V=38 Viodd V.5 mV Sep - - s Veu Veu

a=-5 55 "C _0.030 Veu +0.020 v 1
Crvercharge hysteresis volage Vo . Vi Vo Vi v 1
Vi =01V b0 0.4 V. 50 mV Step e —0.025 R | 40025
Cwerdischange deteciion w = Vi Wi
V=20 n‘rfs.:lu'. 0 rr"jgin Vo — goso| ™ |opsa| VY 2 2
Owerdischarge hysteresis voltage v v
Vi =00 n‘rgc-i‘-v 100 mﬁen Vio _ | EUEEI Vio |,g EUEI] v 2 2
Orwercurment 1 defection voltage Vi Vi
Vion = L5 Vo 0.3V, 1:?? Siep Vion — -u'Eﬁ‘c Viowi +IZII_I:III.I113 v 2 :
Crvervurment 2 detection woiage Wienm — 0.4 0.5 0.8 v 3 2
Load short-creuting detection woitage Wapnpr — 0. 1.2 1.5 v 3 2
Charger detection volage Wers — -1.0 0.7 0.4 v 4 2
INPUT VOLTAGE, OPERATION VOLTAGE
Ciperaion vokage between VDD and V535 |Vipeor: | Intemal circuit operating voliage 1.5 — ] v — —
Ciperafion vokage between VDD and VWM | Vioeops |Intemal circuit operafing voliage 1.5 — 28 v — —
CURRENT CONSUMPTION jwith power-down Function|
Current consumplion in normal operation lgee V=35V, Vig=0V 1.0 3.5 7.0 uA 5 2
Current consumption at power down |pog W=V =15V — — 0.1 uA 5 2
CURRENT CONSUMPTION {without power-down function]
Current consumplion in normal operation lope V=35V V=0V 1.0 3.5 7.0 uA Li] 2
Cwerdischange cument consumption lopen [N =Wwi=15V 1.0 3.0 5.5 uA 5 2
OUTPUT RESISTANCE
C10 pin resistance H' Reges Moo =30V, Vg =35V, V=0V 2.5 5 10 kil T 4
C0 pin resistance 1L Ree [N =08V, Vg =45V, V=0V 2.5 5 10 kil T 4
D) pin resistance H” Roos  |[Woo=30V, Voo=35V, V=0V 2.5 ] 10 ki2 B 4
07 pin resistance 1 Roe  [Woo=05V, Voo=Vw =18V 2.5 5 10 kil B 4
VM INTERNAL RESISTANCE
Intemal resistance between VM and VDD |Rypgy  |Wpp =18V, Vig =0V 100 300 @00 i} & 3
Intemnal resistance between VM and V35 Ry [Vip =35V, V=10V 10 20 40 kil i 3
0¥ BATTERY CHARGING FUNCTION
[ battery charge starting charger vollage | Vacns |0V balery charging available 1.2 — — v 2
[V battery charge inhibition batiery vokage |Vaws |V balfery charging unavailable — — 0.5 v 12 2

*{_ Since products are not screensed at high and low temperatures, the specification for this termperature range s guarantesed

by design, not tested in production.
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2. Except Detection Delay Time (—40 to +85 “CH}

Fev.4.1 oo

Table 9
(Ta=—40 to +B5 °C "' unless otherwise specified)
. i . Test Test
kem Symbo Conditon Min. Typ. Max. Unit Cardtian| St

DETECTION VOLTAGE
Dm’marge. I:E".Ethilr'l vnzlge Vi, - Veu Vi Vey v 1 1
V=38 Vhodd W, 5 mV Sep —0.055 +0.040
Cverchane hysteresis valage Voo . Ve v Ve v 1 1
Wi =01 Wbo 04 V. S0 mV Step e —0.025 = | +p.o25
Cwerdischange detection voltage Vi Vi
W =20V 30V, 10 mV Step Viau — —gosn | V™ |.ope| Y . :
Cwerdischange Fysterssis voltage Vo Vo
Vg =000 W ha 0.7 V. 100 m¥ Step Vio _ goso| Y= |.ops0]| ¥ 2 2
Cwercarment 1 detection woltage Vien Vienss
Vit =005V o 0.3V, 10 mV Step Viowi — oozt | v oo | Y : :
Chercurment 2 detection woltage Viowe — 0.37 0.5 0.63 v 3 2
Load short-circuting detection woitage Vepoar — 0.7 1.2 1.7 v 3 2
Charger defecion vokage Wisa — -12 0.7 0.2 W 4 2
INPUT YOLTAGE, OPERATION VOLTAGE
Ciperafion volage between VDD and W55 | Ve [Intemal circuit operating voltage 5 — ) v — —
Ciperation vokage between VDD and ¥ Vosoes | Intemal circuit operating voltage 5 — 28 v — —
[CURRENT CONSLUMPTION] with power-down function
Current consumption in nomal operation legs V=35V, Vig=0V 0.7 35 8.0 A 1] 2
Current consumption at power down lesrng Wi =Wy =15V — — 0.1 A 5 2
[CURRENT CONSUMPTION] without power-down function
Current consumption in nomal operation | V=358V V=0V 0.7 a5 8.0 A 1] 2
Cwerdischange cument consumption lopen W=V =15V 0.y 3.0 6.0 iy il 2
QUTPUT RESISTAMCE
C0 pin resistance H’ Reos Ve =30Y. Voo=35V, V=0V 1.2 5 15 k2 7 4
C0 pin resistance 1 Reol  [We=05Y. Voo =45V, Va=0V 1.2 5 15 k(2 7 4
D0 pin resistance H' Rpoe  [Voo=30Y. Vpg=35V, V=0V 1.2 5 15 k(2 B 4
D0 pin resistance 1 Rooy  |Wpo=08W. Voo =Wy =18 1.2 5 15 k(2 B 4
VM INTERNAL RESISTANCE
Intemal resistance between VM and VDD |Ryn  [Wip =18V, V=0V 7 300 1310 | ki2 G 3
Intemal resistance between VM and V33 |Ruws [V =35V V=10V 7.2 20 44 k(2 B 3
0V BATTERY CHARGING FUNCTION
'V battery charge starting chamger voltage | Vipene [0V batbery charging available 1.7 — — v 11 2
0V battery charge miikifion batiery vokage | Wywe [0V bathery charging unavailable — — 0.3 W 12 2

*{. Since products are not screensed at high and low temperatures, the specification for this termperature range s guarantesd

by design, not tested in production.
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3. Detection Delay Time

{1) S-E2E1AAG, 5-E261AAH, 5-8261AAJ, S-8261AAL, S5-B261AAM, S-8261AAN, S-B261AAD, S-B261AAP,
5-E261AAR, 5-9261AAZ, 5-8261ABB, 5-8261ABC, 5-8261ABE, 5-8261ABJ, 5-8261ABK, 5-8261ABM,

5-8261ABN. 5-8261AB0. 5-8261ABP, 5-8261ABR. 5-8261ABS, 5-8261ACE, S-8261ACC, 5-8261ACE,

S5-8261ACI
Table 10
tem s ymbal Condiian Min | Tyo. | Max [umit| TS| Test
Condition | Circuit

DELAY TIME [Ta=25"C)
Owercharge detection delay time ey — 0.64 12 14 E i 5
Ovwerdischarge detection delay ime oy — 115 144 173 | ms : 5
Overcurrent 1 dedection delay time Lar — 72 g 11 ms 10 5
Owercurrent 2 dedection delay fime Lo — 18 224 27 ms 10 5
Load short-circufing detection delay time  |{eqy — 211 20 J0 | ps 10 5
DELAY TIME (Ta=—40 to +85°C)
Cwerchange detection delay time ey — 0.7 12 2.0 H B 5
Ovwerdischarge detection delay ime oL — a0 144 245 | ms : 5
Overcurrent 1 dedection delay fime Lar — 5 g 15 ms 10 5
Owercurrent 2 dedection delay time fane — 1.2 224 38 | ms 10 5
Load shoet-cireuiting datection delay fime | teyoay — 154 20 A0 | ps 10 5

*{. Since products are not screened at high and low temperatures, the specification for this temperature ange

tested in production.

W

guaraniesd by design, not

{2} S58261AAS
Table 11
ltem Symbol Condition Min. | Typ. | Max | Unit| . == TEEt.
Condition | Circuit
DELAY TIME [Ta=25"C)
Ovwercharge datection delay time ey — 0.64 12 1.4 z : 5
Owerdischarge detection delay ime 1, — 115 144 173 | ms i 5
Owercurrent 1 dedection delay time [ — A6 45 54 | ms 10 5
Overcurrent 2 dedection delay fime [ %Y — 1.8 224 27 | ms 10 5
Load short-circuiting detection delay ime | teqoar — 211 20 0 | ps 10 5
DELAY TIME [Ta=—40 to +85°C)
Ovwercharge datection delay time ey — 0.7 12 20 z : 5
Owerdischarge detection delay ime Iy — a0 144 245 | ms i 5
Owercurrent 1 dedection delay time [ — 25 45 7T | ms 10 5
Overcurrent 2 dedection delay fime [ %Y — 1.2 224 38 | ms 10 5
Load short-circuiting detecion delay time | tesoey — 150 20 ) 540 | ps 10 5

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

tested in production.
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{3} S-8261AAT

Table 12
. . . 2 =
lem Symbaod Condition Min. | Typ. | Max | Unit Condition | Cireut

DELAY TIME [Ta=25"C)

Owercharge detection delay time ey — a7 46 55 = 3 5
Owerdischarge detection delay ime 1y, — 28 EL] 41 ms 4 5
Overcurrent 1 dedection delay time T — 14 18 22 ms 10 hij
Owercurrent 2 dedection delay time [ — 7.2 B 11 ms 10 5
Load shor-circuiing detection delay fime | feoer — 220 3 380 | ps 10 5
DELAY TIME [Ta= —40 to +85°C)

Owercharge detection delay time ) — 25 46 7.8 H g 5
Owerdischarge detection delay ime iy — 20 EL] A1 ms 4 5
Overcurrent 1 dedection delay time | . — 10 18 M ms 10 hij
Owercurrent 2 dedection delay time [ — 5 B 15 ms 10 5
Load shiori-circuiting detection delay fime ] tecar — 150 320 B0 | ps 10 5

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

{4} S-B261AAU, 5-8261AAK, 5-8261ABA

Table 13
Itzm Symibeal Conditian Min Typ. | Max. | Unit Ccr;?ﬁur CirE:'j..'.

DELAY TIME [Ta=25°C)

Cwerchange detection delay time [ — AT 4.4 5.5 H b 5
Owerdischarge detection delay ime n — 115 144 73 | ms 4 5
Overcurrent 1 dedection delay time e — 72 i 11 ms 10 hij
Owercurrent 2 dedection delay time o — 1.8 224 27 | ms 10 5
Load shor-circuiting detection delay ime | e — X pril] 30 | ps 10 5
DELAY TIME (Ta=—40 to +85°C)

Cwerchange detection delay time [ — 25 4.4 7.8 H b 5
Owerdischarge detection delay ime i — 80 144 245 | ms 4 5
Overcurrent 1 dedection delay time e — 5 i 15 ms 10 hij
Owercurrent 2 dedection delay time o — 12 224 3B | ms 10 5
Load shori-circuiting detection delay ime | fegear — 150 jril] 40 | ps 10 5

*{. Singe products are not screened at high and low temperatures, the specification for this temperature range is guaraniesd by design, not
tested in production.
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(3) S-H2E1AAV, 5-8261AAY

Table 14
Item Symbal Condition Min Typ Max. | Unit _E’.Sl Te-s-l
Condition | Circwt
DELAY TIME [Ta=25"C)
Owercharge detection delay time feu — 1T 4.6 5.5 H i b
Ovwerdischarge detection delay ime 1y, — 115 144 173 | ms : b
Overcurrent 1 delection delay time | — 7.2 3 11 ms 10 b
Owercurrent 2 detection delay fime [ — 18 4.5 54 | ms 10 b
Load short-circuiting detection delay time | teoar — 450 600 720 | ps 10 b
DELAY TIME [Ta= 40 to +85°C)
Ovwercharge detection delay time ey — 25 4.6 7.8 = B 5
Ovwerdischarge detection delay ime 1y, — i) 144 245 | ms : b
Overcurrent 1 detection delay time [ — b} i 15 ms 10 i
Owercurrent 2 defection delay time [ — 2.5 4.5 7.7 | ms 10 B
Load short-circuiting detection delay time | teoar — 310 GO0 ] 1030 | ps 10 5
*{_ Singe products are not screened at high and low temperatures, the specification for this temperature Ange is guaraniead by design, not

tested in production.

(8] S8261ABD

Table 15
ltam Symbal Conditian win | Typ | wax U] TES | e
Condition | Circwt

DELAY TIME [Ta=25"C)
Overcharge detection delay time ey — 1.48 1.84 22 H : b
Ovwerdischarge detection delay ime o — @22 115 138 | ms : b
Owercurrent 1 detection delay fime Lo — 576 7.2 8.8 ms 10 5
Overcurrent 2 delection delay time Line — 288 36 432 | ms 10 b
Load short-circuiting detection delay time | tengy — 358 488 BAE | ps 10 b
DELAY TIME [Ta =40 to +85°C) "
Overcharge detection delay time ey — 1.11 1.84 289 H : b
Ovwerdischarge detection delay ime o — 8.9 115 | 1823 | ms : b
Owercurrent 1 detection delay fime Lo — 43 7.2 1153 | ms 10 5
Overcurrent 2 delection delay time Line — 216 36 B8 | ms 10 b
Load shot-circuiting detection delay time | tayay — il 488 770 | ps 10 i

*{. Singe products are not screened at high and low temperatures, the specification for this temperature range is guaraniead by design, not
tested in production.
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(7] S-8261ABG, 5-8261AEI 5-8261ABL, 5-8261ABT
Table 16
Itz Symbol Condition win, | Tye. | Mae |ume| | %R
condibon | circui

DELAY TIME [Ta=25"C)
Owencharge detection delay time e — ] 1.2 14 H g 5
Ovwendischarge defection delay fime iy — 28 EL] 431 ms 4 5
Owencurrent 1 detection delay fime e — 72 i 11 ms 10 kil
Owercurrent 2 detection delay time [ — 1.8 224 27 | ms 10 5
Load short-circuiing detection delay time | feyar — 220 vl 380 | ps 10 Fi}
DELAY TIME [Ta=—40 to +85°C)
Owenchange detection delay timea teu — 07 1.2 20 H 3 5
Ovwendischarge detection delay iime 1y, — 20 36 &1 ms 4 5
Owencurrent 1 detection delay fime leun — 5 i 15 ms 10 5
Owencurment 2 detection delay fime [ — 12 224 3B ms 10 5
Load short-circuiting detacion delay time | fescer — 150 320 M0 ) us 10 b

*1. Since products are not screened at high and low temperatures, the specification for this temperabure range

tested in production.

(8) S-8261ABY, 5-8261ABZ, 5-8261ACA

=

puarantesd by design, not

Table 17
Item Symbal Condition Min. Typ. | Max |Unit] . E'.Sl TES[
Condition | Circwt

DELAY TIME [Ta = 25°C)
Owencharge detection delay time ey — 0.96 12 14 H i b
Ovwendischarge defection delay ime o — 115 144 173 | ms : b
Owencurrent 1 detection delay fime L — 72 4 11 ms 10 b
Owencurrent 2 detection delay fime Lo — 0.89 112 1 135 | ms 10 b
Load short-circuiting detection delay time | fe oy — X 320 380 | ps 10 b
DELAY TIME (Ta = 40 to +85°C)
Owenchange detection delay timea ey — Ly 12 2 H : b
Ovwendischarge detection delay iime o — ] 144 ME | ms : b
Owencurrent 1 detection delay fime Lo — 5 9 15 ms 10 5
Owencurrent 2 defection delay time Lo — 0.81 112 | 191 | ms 10 b
Load shert-circuiting detection delay ime | leyar — 150 320 D | ps 10 i

*{. Since products are not screened at high and low temperatures, the specification for this temperature range is guaranieed by design, not

tested in production.

This is a publication by Conrad Electronic SE, Klaus-Conrad-Str. 1, D-92240 Hirschau (www.conrad.com).

14

All rights including translation reserved. Reproduction by any method, e.g. photocopy, microfilming, or the capture in electronic data processing systems require the prior written approval by

the editor. Reprinting, also in part, is prohibited. This publication represents the technical status at the time of printing.

© Copyright 2017 by Conrad Electronic SE.




Distributed by Conrad Electronic SE ¢ Klaus-Conrad-Str. 1 ¢ D-92240 Hirschau

Datasheet
ltem no. 1566413 V112112018 01_en

COMPONENTS

TRU

BATTERY PROTECTION IC FOR SINGLE-CELL PACK
Rev.4.1_oo 5-8261 Series

{3} S-B261ACD

Table 18
. ) . g1 sl
lem Symibo! Condition Min. | Typ. | Max | Unit Candition | Cireut

DELAY TIME [Ta=25"C)

Cwerchange detection delay time fzu — 096 1.2 14 5 4 5
Ovwerdischarge detection delay iime g, — X2 260 348 | ms 3 5
Owercurrent 1 detection delay time Hewn — 14 18 22 ms 10 fij
Owercurrent 2 defection delay time [ — 1.8 224 27 | ms 10 5
Load shor-circuifing detection delay fime | teymr — 220 330 30 | ps 10 5
DELAY TIME [Ta=—40 to +85°C) "

Owercharge detaction delay timea ) — 0.7 1.2 2 = 3 5
Ovwerdischarge detection delay iime '™ — 160 260 433 | ms 4 ki
Owercurrent 1 detection delay fime [ — 10 18 L ms 10 5
Ovwercurrent 2 defection delay time [ — 1.2 224 3B | ms 10 5
Load short-circuiting detection delay time | et — 150 ) 320 | 540 | ws 10 g

*{. Singe products are not screened at high and low temperatures, the specification for this temperature range is guaranieed by design, not
tested in production.

{10} S-B2E1ACF

Table 18
Iem Symbeal Condition Min. Typ. | Max |Unit| . E.E'l TE'L
Condition | Circuit

DELAY TIME [Ta=25C)
Owercharge detection delay time ey — 0.96 12 5 i 5
Owerdischarge detection delay iime iy — 115 144 172 | ms B 5
Ovwercurrent 1 detection delay time Lone — 14 18 2 [ms 10 5
Overcurrent 2 detection delay fime Lo — B 224 27 [ ms 10 5
Load shori-circuiting detection delay ime | fg ey — 220 320 38D | ps 10 5
DELAY TIME (Ta=—40 to +85°C)
Owercharge detection delay time ey — 0T 12 2 5 i 5
Owerdischarge detection delay ime o — ] 144 245 | ms : 5
Ovwercurrent 1 detection delay time Lowe — 10 18 E ms 10 5
Owercurrent 2 detection delay fime Lo — 12 224 318 ms 10 5
Load shiort-circufling dataction dalay fime | teer — 150 320 40 | ps 10 5

*{. Since products are not screened at high and low temperatures, the specification for this temperature range is guaranieed by design, nod
tested in production.
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{11) S-8261ACH
Table 20
. . . = sl
liem Symibol Condition Min. | Typ. | Max | Unit Condition | Cireut

DELAY TIME (Ta = 25°C)
Owercharge detection delay time few — 024 0.3 D36 | s 3 5
Owerdischarge defection delay ime 1y, — 20 EL] 431 ms g fij
Owercurrent 1 defection delay time | — 7.2 : 11 ms 10 5
Overcurrent 2 defection delay fime L — Dag | 142 135 | ms 10 hij
Load short-circuiing detection delay fime | teymy — 220 330 340 115 10 5
DELAY TIME [Ta = —40 to +85°C)
Owercharge detection delay time [ — o7 0.3 0A1 5 4 hij
Ovwerdischarge detection delay time '™ — 20 36 1 ms 3 5
Owercurrent 1 detection delay time . — b : 15 ms 10 ki
Owercurrent 2 detection delay fime [ — a1 1.12 181 | ms 10 5
Load shori-circuiting detection delay time | fecer — 150 34 B4 | ps 10 5

*{. Since products are not screened at high and low temperatures, the specification for this temperature range is guaraniesd by design,

tested in production.
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B Test Circuits

Caution Unless otherwise specified, the output voltage levels "H” and "L at CO pin (W3] and DO pin (V) are

judged by the threshold voltage (1.0 V) of the M-channel FET. Judge the CO pin level with respect to
Vyw and the DO pin level with respect to Vas.

{1} Test Condition 1, Test Circuit 1
{Owercharge Detection Voltage, Owercharge Hysteresis Voltage)
The overcharge detection voltage (V) is defined as the voltage betwesn VDD and V35 at which Ve goes from “H”
to "L" when the woltage V1 is gradually increased from the starting condition of W1 = 3.5 V. The overcharge
hysteresis woltage (Vy:) is then defined as the difference between the owercharge detection voltage (W) and the
voltage between VDD and WSS at which V., goes from “L™ to "H™ when the voltage V1 is gradually decreased.

{2} Test Condition 2, Test Circuit 2
(Owerdischarge Detection Voltage, Overdischarge Hysteresis Voltage)
The overdischarge detection voltage (Vo) is defined as the voltage between VDD and V55 at which Voo goes from
"H" to “L” when the woltage V1 is gradually decreased from the starting condition of V1 =35V and V2 =0V. The
overdischarge hysteresis voltage (Viap) is then defined as the difference between the overdischarge detection woltage
[V} and the woltage between VDD and W55 at which Voo goes from “L° to "H™ when the wvoltage V1 is gradually
increased.

{3} Test Condition 3, Test Circuit 2
{Owercurrent 1 Detection Voltage, Overcurrent 2 Detection Voltage, Load Short-Circuiting Detection Voltage)
The owercurrent 1 detection voltage (Viow) is defined as the woltage between WM and V55 whose delay time for
changing Yoo fom “H™ to L7 lies between the minimwm and the maximum value of the overcument 1 detection delay
time when the voltage V2 is increased rapidly {within 10 ps) from the starting condition V1 =35V and V2=0V.
The owercurrent 2 detection voltage (Vo) is defined as the voltage between WM and W55 whose delay time for
changing Voo from “H™ to L lies between the minimwm and the maximum walue of the overcument 2 detection delay
time when the woltage V2 is increased rapidly {within 10 ps) from the starting condition V1 =35V and V2=0V.
The lead short-cireuiting detection voltage (Wenort) is defined as the voltage betwesn WM and V55 whose delay time
for changing Vo from "H” to °"L" lies between the minimum and the maximum walue of the load shor-circuiting
detection delay time when the woltage V2 is increased rapidly (within 10 ps) from the starting condition W1 = 3.5 V and
VZ=0V.

{4) Test Condition 4, Test Circuit 2
(Charger Detection Voltage, Abnormal Charge Current Detection Voltage)
The changer detection voltage (Wows) is defined as the voltage between VM and V35 at which Vi, goes from “L" to "H"
when the woltage V2 is gradually decreased from 0 V after the voltage V1 is gradually mcreased from the starting
condition of V1 = 1.8 V and V2 =0 V until the voltage V1 becomes V1 =V + (Wan / 2).
The charger detection voltage can be measured only in the product whose overdischarge hysteresis Vg, = 0.
SetW1=35Vand V2=0V. Decrease V2 from 0 V gradually. The voltage between VM and V35 when V., goes
fram "H” to °L” is the abnormal charge curment detection woltage. The abnermal charge cument detection voltage has
the same value as the charger detection voltage (Wewa)

{3} Test Condition 3, Test Circuit 2
{Normal Operation Cumrent Consumption, Power-Down Current Consumption, Owerdischarge Current Consumption)

For products with power-down function

The operating cument consumption (loeg) s the curment that flows through the VDD pin (loo) under the set conditions of
W1 =25V and ¥2 =0V {Nomal condition).

The power-down cument consumgtion (lam,) s the cumrent that fliows through the VDD pin {lpg) under the set conditions
of W1 =W2 = 1.5V {Overdischarge condition).

For products without power-down function

The operating cument consumgption {loeg) is the curment that flows through the VDD pin (loo) under the set conditions of
W1 =25V and ¥2 =0V {Normal condition).

The Owerdischarge cwment consumption (lgpen) is the cument that flows through the VDD pin (lg) under the sat
condiions of V1 =WV2 = 1.5 V {Owerdischarge condition).
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{6) Test Condition &, Test Circuit 3
(Internal Resistance between VM and VDD, Internal Resistance between VM and V5 5)

The resistance between VM and VDD (Rywn) is the internal resistance between VM and VDD under the set conditions
of VI =18Vand W2=0V.

The resistance between VM and V35 (Ryys) is the intermal resistance between WM and V55 under the set conditions
of VI =35Vand WV2=10V.

{7} Test Condition 7, Test Circuit 4
(C0O Pin Resistance "H”, CO Pin Resistance "L")
The CO pin resistance "H” (Rpqy) is the resistance the CO pin under the set condition of V1 =35V, W2 =0V and V3

=30w
The CO pin resistance “L" {Reo) is the resistance the CO pin under the set condition of V1 =45V V2 =0V and V3 =
D5 V.

{8) Test Condition 8, Test Circuit 4
(02 Pin Resistance "H™, DD Pin Resistance "L")
The DO pin resistance "H” (Rpqy) s the resistance the DO pin under the set condition of V1 =35V, V2 =0V and V4
=30w

The DO pin resistance “L" {Rye ) is the resistance the 040 pin under the set condition of V1 =18V . VZ=0V and V4 =
D5 V.

{9) Test Condition 9, Test Circuit 3
(Owercharge Detection Delay Time, Overdischarge Detection Delay Time)
The overcharge detection delay time (teu) is the time needed for Vieo to change from “H™ to "L pest after the voltage V1
momentarly increases (within 10 ps) from the overcharge detection voltage (V) — 0.2 V o the overcharge detection
voltage (Vey) + 0.2 V under the set condition of VZ=0V.
The overdischarge detection delay time (i) is the Bme needed for Voo to change from "H” to "L" just after the voltage

V1 momentarily decreases (within 10 ps) from the overdischarge detection voltage (Vi ) +0.2 V to the overdischange
detection voltage (Vi) — 0.2 V under the set condition of V2 =0 V.

{10} Test Condition 10, Test Circuit 3
[Owercurrent 1 Detection Delay Time, Overcurrent 2 Detection Delay Time, Load Short-circuiting Detection
Delay Time, Abnormal Charge Current Detection Delay Time)
The overcurrent 1 detection delay time (tq,) is the time needed for Vi, to go “L" after the voltage V2 momentarily
increases (within 10 ps) frem 0 V to 0.35 V under the set condition of V1 =3.5V and V20 V.
The overcument 2 detection delay time (towe) is the time needed for Voo to go "L” after the woltage V2 momentarily
increases (within 10 ps) from 0 V to 0.7 V under the set condition of V1 =35V and V2=0V.
The kad shor-circuiting detection delay time (tssosr) is the time needed for Vpo to go °L° after the woltage V2
momentarly increases (within 10 ps) from 0V to 1.6 V' under the set condiion of V1 =35V and V2=0V.
The abnormal charge current detection delay time is the time needed for Vi, to go from "H™ to "L" after the voltage V2
momentanly decreases (within 10 ps) from 0 V to —1.1 V' under the set condition of V1 =35V and W2 =0 V. The
abnormal charge cument detection delay ime has the same value as the overcharge detection delay time.

{11) Test Condition 11, Test Circuit 2 {Preduct with 0 V battery charge function)
(0 V¥ Battery Charge Starting Charger Voltage)
The O V battery charge starting charger voltage (Veqe) is defined as the voltage between VDD and WM at which Vg

goes “H™ (W + 0.1 V or higher) when the voltage V2 is gradually decreased from the starting condition of V1 =V2 =0
V.

{12} Test Condition 12, Test Circuit 2 (Product with 0 V battery charge inhibition function)
(0 V Battery Charge Inhibition Battery Voltage)
The 0V battery charge mhibition battery voltage (Ve is defined as the voltage between VDD and VS5 at which Vg

goes "H™ (Vi + 0.1 W or higher) when the voltage V1 is gradually increased from the starting condition of V1 = 0V and
Vi=—4V.
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W Operation
Remark Refer to the "= Battery Protection IC Connection Example™.

1. Normal Condition

The 5-B281 Series monitors the voltage of the battery connected between VDD pin and W55 pin and the wvoltage
difference between VM pin and V35 pin to control charging and discharging.  When the battery voltage is in the range
from the overdischarge detection woltage (V) to the overcharge detection voltage (V). and the WM pin woltage is in
the range from the charger detection voltage (Vews) to the overcument 1 detection voltage (Vioy), the IC tums both the
charging and discharging control FETs on.  This condition is called the normal condition, and in this condition charging
and discharging can be camied out freely.

Caution When a battery is connected to the IC for the first time, discharging may not be enabled. In this
case, short the VM pin and V55 pin or connect the charger to restore the normal condition.

2. Owercurrent Condition (Detection of Overcurrent 1, Overcurrent 2 and Load Short-circuiting)

‘When a battery in the normal status is in the status where the voltage of the VM pin is equal to or higher than the
overcument detection voltage because the discharge current is higher than the specified value and the status lasts for
the overcument detection delay time, the dischange control FET is tumed off and discharging is stopped. This status is
called the overcurrent status.

In the overcurrent status, the WM and W55 pins are shored by the resistor between WM and VS5 (Rwes) in the IC.
Howewver, the voltage of the WM pin is at the Wi, potential due to the load as long as the load is connected.  When the
load is disconnected. the VM pin retums to the V. potential.

This I detects the status when the impedance between the EB+ pin and EB- pin (Refer to Figure 11) increases and is
equal to the impedance that enables automatic restoration and the voltage at the VM pin retums to overcument 1
detection voltage (V)qy4) or lower and the overcurrent status is restored to the normal statuws.

Caution The impedance that enables automatic restoration varies depending on the battery woltage and the
set value of overcurment 1 detection voltage.

3. Owercharge Condition

When the battery voltage becomes higher than the owvercharge detection woltage (Veoy) during charging
under the normal condition and the detection continues for the owvercharge detection delay time (tou) or
longer, the 5-8261 Series tums 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)k

(1) When the battery voltage falls below the owercharge release voltage (V) — overcharge detection hysteresis
woltage (Waz), the 5-B261 Series tums the charging control FET an and tums to the nomal condition.

[2) When a load s connected and discharging starts. the 5-8261 Series tums the charging control FET on and returns
to the normal condition. Just after the load is connected and discharging starts, the discharging cument flows
through the parasitic diode in the charging control FET. At this moment the WM pin potential becomes Vy, the
voltage for the parasitic diode. higher than Ve level. When the battery woltage goes under the owercharge
detection voltage (V) and provided that the VM pin voltage is higher than the owercument 1 detection voltage, the
5-B261 Series releases the overcharge conditon.

Caution 1. If the battery is charged to a woltage higher than the owercharge detection woltage (Vey) and the
battery voltage does not fall below the owercharge detection woltage {Veu) even when a heavy load
is connected, the detection of owercurrent 1, owercurrent 2 and load short-circuiting do not
function until the battery woltage falls below overcharge detection woltage (V). Since an actual
battery has an internal impedance of several dozens of mil, the battery voltage drops immediately
after a heavy load that causes owercurrent is connected, and the detection of overcurrent 1,
owercurrent 2 and load short-circuiting function.

2. When a charger is connected after the overcharge detection, the overcharge condition is not
released even if the battery voltage is below the overcharge release woltage (V). The overcharge
condition is released when the VM pin voltage goes owver the charger detection voltage (W) by
remawing the charger.
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4. Overdischarge Condition

For products with power-down function

When the battery voltage falls below the overdischarge detection voltage (Vi ) during discharging under the normal
condition and the detection continues for the overdischarge detection delay time [t ) or longer, the 5-3251 Series tums
the discharging control FET off to stop discharging. This condition is called the overdischarge condition. When the
discharging control FET is tumed off, the WM pin voltage is pulled up by the resistor between VM and VDD in the IC
[Rypp)  When the voltage difference between the VM and VDD then s 1.3 V {typ.) or lower, the cument consumption
is reduced to the power-down cument censumption {lpy).  This condition is called the power-down condition.

The power-down condition is released when a charger is connected and the voltage difference between the VM and
VDD becomes 1.3 V (typ.) or higher. Moreover when the battery woltage becomes the overdischarge detection
voltage (W, ) or higher, the 5-8261 Senes tums the discharging FET on and returns to the normal condition_

For products without power-down function

When the battery voltage falls below the overdischarge detection voltage (Vi ) during discharging under the mormal
condition and the detection continues for the overdischarge detection delay time (tz ) or longer, the 5-3251 Series tums
the discharging control FET off to stop discharging. This condition is called the overdischarge condition. When the
discharging control FET is tumed off, the WM pin voltage is pulled up by the resistor between VM and VDD in the 1C
[Flman)

When the battery voltage becomes the overdischarge detection woltage (V) or higher, the 5-8281 Seres tums the
discharging FET on and retums to the nomal condition.

5. Charger Detection

When a battery in the owerdischarge condition is connected to a charger and provided that the WM pin voltage is lower
than the charger detection woltage (Vene), the 5-8281 Series releases the overdischarge condition and tums the
discharging controd FET on when the battery woltage becomes equal to or higher than the owerdischarge detection
voltage (Wpy ) since the charger detection function works.  This action is called charger detection.

When a battery in the owerdischarge condition is connected to a changer and provided that the WM pin voltage is not
lower than the charger detection wvoltage (Vo). the 5-B281 Series releases the owerdischarge condition when the
battery voltage reaches the overdischarge detection woltage (Vo) + overdischarge hysteresis (Vg or higher.

&. Abnormal Charge Current Detection

I the VM pin voltage falls below the charger detection woltage (We-a) during charging under nomal condition and it
continues for the overcharge detection delay time (i) or longer, the charging control FET tums off and charging stops.
This action is called the abnormal charge cumrent detection.

Abnermal charge cument detection works when the DO pin woltage is "H™ and the VM pin voltage falls below the
charger detection voltage (Veaa). Consequently, if an abnommal charge cumrent fiows to an over-discharged battery,
the 5-8261 Series tums the charging contral FET off and stops charging after the battery voltage becomes higher than
the overdischarge detection voltage which make the DO pin voltage "H", and still after the owercharge detection delay
time [t} elapses.

Abnormal charge cament detection is released when the voltage difference betwesen VM pin and V55 pin becomes less
than charger detection voltage (Vena).
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T. Delay Circuits
The detection delay times are determined by dividing a clock of the approximately 3.5 kHz with the counter.

Remark 1. The detection delay time for overcumrent 2 (to.) and load short-crcuiting (fesess) start when the
owercurment 1 (Vi) is detected. When the overcurrent 2 (Vige) or load short-circuiting (Vauoes) is
detected over the detection delay time for each of them (= tigws or tesorr) after the detection of owercument
1 [(Migryq). the 5-8281 Series tums the FET off within t5, or teqgr of each detection.

&
Vi
Oy pin
0<to= tiows
Ves - h
Owercurrent 2 detection delay time (bow) Time
Vio ) |
Viowr oo ! ___________ S
M pin | s
Views f-------f-=--mom-- I L e P L PP
1
Ve H >
Time
Figure &

2. For products with power-down function

When the overcurment is detected and continues for longer than the overdischarge detection delay time
({tp ) without releasing the load. the condition changes to the power-down condition when the battery
voltage falls below the overdischarge detection voltage (V). When the batitery voltage falls below the
overdischarge detection voltage (Vo) due io the overcument, the 5-8281 Series twms the discharging
control FET off by the owercurment detection. In this case i the recovery of the battery woltage is so slow
that the battery woltage after the owverdischarge detection delay tme (i) is still lower than the
owverdischarge detection woltage (W), the 5-8261 Series shifts to the power-down condition.

For products without power-down function

When the overcurmrent is detected and continues for longer than the overdischarge detection delay time
[toe) without released the load, the condition changes to the owverdischarge condition when the battery
voltage falls below owverdischarge detection woltage (V) When the baftery woltage falls below
overdischarge detection woltage (V) due to the owercument, the 5-8281 Series tums the discharging
control FET off by the overcurrent detection.  In this case, if the recovery of the battery voltage is so slow
that the battery woltage after the owerdischarge detection delay time [ty ) is still lower than the
overdischarge detection woltage [V, ), 5-9281 Senes shifts to the owerdischarge condition.
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B. DP Pin

The DP pin s a test pin for delay time measurement and it should be open in the actual application. If a capacitor
whose capacitance is larger than 1000 pF or a resistor whose resistance is less than 1 ML is connected to this pin,
emor may oceur in the delay times or in the detection voltages.

9. 0 V Battery Charging Function *Awvailable”

This function is used to recharge the connected battery whose voltage is 0 V due to the self-discharge. When the DV
battery charge starting charger voltage (Vacna) or higher s applied between EB+ pin and EB- pin by connecting a
charger, the charging control FET gate is fixed to VDD pin voltage.  ¥When the voltage between the gate and sowrce of
the charging control FET becomes equal to or higher than the tum-on voltage due to the charger voltage. the charging
control FET is tumed on to start charging. At this time, the discharging conirol FET s off and the charging cument
flowrs through the internal parasitic diode in the discharging controd FET.  When the battery woltage becomes equal to
or higher than the owverdischarge detection voltage (Vi) and the overdischarge hysteresis voltage (V) the 5-8261
Series enters the nomal condition.

Caution Some battery providers do not recommend charging for completely self-discharged battery. Please
ask battery providers before determine whether to enable or inhibit the 0 V battery charging
function.

Remark The 0 V battery charge function has higher priority than the abnommal charge cument detection function.
Consequently, a product with the 0 V battery charging function is enabled charges a battery forcibly and
abnormal charge current cannot be detected when the battery voltage is low.

10. 0 ¥V Battery Charging Function “Unavailable”

This function inhibits the recharging when a battery that is short-circuited (0 V battery) mtemally is connected.  When
the battery woltage is the 0 V battery charge mhibition battery voltage (V) or lower, the charging confrol FET gate is
fized to EB- pin woltage to inhibit charging. When the battery voltage is the 0 W battery charge inhibition battery
voltage (Vors) or higher, charging can be performed.

Caution Some battery providers do not recommend charging for completely self-discharged battery. Please
ask battery providers before determining the 0 V battery charging function.
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B Timing Chart

(1) Owercharge and COverdischarge Detection
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(2} Owercurrent Detection
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(3} Charger Detection
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(4} Abnormal Charge Current Detection
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B Battery Protection IC Connection Example

GER:
R1:47042
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0.1 pF 5-8261 Series
55
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e T
1 I -I. R2:2 kil
FET! FET2 1
Figure 11
Table 21 Constant for External Components
Symibo Part Purpose Typ. Min. Max Remarks
ooy |Mechanng [ B B | Threshold voltage < Overdischange detection voltage”
B MOS FET Discharge contrl Bate o source withstanding voltage = Charger voltage
- W-channs Threshold veltage < Overdischame detection voltage
ET2 006G FET Charge Gate to source withstanding woitage = Chamger voltage
ESD protecion, Resistance should be as small as possible bo @woid lowerning of
= 7 k!
= Resistor For power flucluation ara - 'l the overchame detecion accuracy cawsed by YOO pin curent.
1 Capacior  (For power fluchuation 0iuF | 0022yF | 1095 |Instal a capachorof 0.022 F or higher batwesn VDD and V55,
= Resitor Progection fﬂl: rEverss 2k0D wa £ Select a resistance as lamge as possble to prevent arge cument
conneciion of a charger when a charger is connected in reverse
*{. [ the threshold voltage of an FET is low, the FET may not cut the changing current.

3.

If an FET with a threshold voltage equal to or higher than the owerdischarge detection voltage is used, discharging
may be stopped before overdischarge is detected.

If the withstanding voltage between the gate and source is lower than the charger voltage, the FET may be destroyed.
i R1 has a high resistance, the voltage between VDD and V55 may exceed the absolute mawimurn rating when a
charger s connected in reverse since the cument flows from the charger to the IC.  Insert a resistor of 300 0 or higher
to R1 for ESD protection.

I a capacitor of less than 0.022 pF is connected to C1. DO may oscillate when load short-cireuiting is detected.  Be
sure to connect a capacitor of 0.022 pF or higher to C1.

f R2 has a resistance higher than 4 k(L the charging current may not be cut when a high-voltage charger is
connected.

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

2. The DP pin should be open.

3. It has not been confirmed whether the operation is nommal 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 through evaluation wsing the actual application to set the
constant.
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B Precautions
= The application conditions for the input voltage, cutput voltage, and load current shoubd not exceed the package power
dissipation.
» Do not apply an electrostatic discharge to this 1T that exceeds the performance ratings of the built-in electrostatic
protection circuit.

» 5l claims no responsibility for any and all disputes ansing out of or in connection with any infringement by products
nchuding this |C of patents owned by a third party.
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m Characteristics (Typical Data)

1. Detection / Release Voltage Temperature Characteristics
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2. Current Consumption Temperature Characteristics

Current consumption vs. lemperature in normal mode

Current consumption vs. lemperature in power-down mode
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3. Current Consumption Power Voltage Characteristics (Ta = 25°C)
Current consumption power supply voitage dependency
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4. Detection | Release Delay Time Temperature Characteristics
Crwverchamge detection delay Sme vs. temperature Crverchame release delay tme vs. temperature
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Crwercurment 1 detection delay tme vs. temperaturs
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5. Delay Time Power-Voltage Characteristics (Ta= 25%C)
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