Rev.2.4 oo

BATTRY PROTECTION IC _
FOR 3-SERIAL OR 4-SERIAL CELL PACK S-8243A/B Series

The S-8243A/B is a series of lithium-ion rechargeable
battery protection ICs incorporating high-accuracy
battery protection circuits, a battery monitor amp and a
voltage regulator which drives microcomputer and gas
gauge IC. Combining microcomputer or gas gauge IC
facilitates displaying a remaining amount of battery.
The S-8243A/B is suitable for protection of 3-serial or
4-serial cell lithium-ion battery packs from
overcharge, overdischarge and overcurrent.

B Features

(1) High-accuracy voltage detection for each cell
e Overcharge detection voltage n (n=1 to 4)

3.9Vto4.4V (50 mV step) Accuracy 25 mV
e Hysteresis voltage n (n=1 to 4) of overcharge detection
-0.10 Vto -0.40 V (50 mV step) or 0 V Accuracy +50 mV

(Overcharge release voltage n (=Overcharge detection voltage n + Hysteresis voltage n) can be
selected within the range 3.8 Vto 4.4 V.)
e Overdischarge detection voltage n (n=1 to 4)

2.0V to 3.0V (100 mV step) Accuracy +80 mV
e Hysteresis voltage n (n=1 to 4) of overdischarge detection
0.20V1t00.70Vor0V (100 mV step) Accuracy £100 mV

(Overdischarge release voltage n (=Overdischarge detection voltage n + Hysteresis voltage n) can
be selected within the range 2.0 Vto 3.4 V.)
(2) Three-level overcurrent protection including protection for short-circuiting
¢ Overcurrent detection voltage 1 0.05V to 0.3V (50 mV step) Accuracy 25 mV
¢ Overcurrent detection voltage 2 05V Accuracy £100 mV
e Overcurrent detection voltage 3 Vpp/2 Accuracy +15 %
(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) Chargel/discharge operation can be controlled through the control pins.
(5) High-accuracy battery monitor amp GAMP = Vgartery x 0.2 £1.0%

(6) Voltage regulator Vour =3.3V 2.4 % (3 mA max.)
(7) High input-voltage device Absolute maximum rating: 26 V
(8) Wide operating voltage range 6Vto1l8V
(9) Wide operating temperature range: -40°C to +85 °C
(10) Low current consumption

Operation mode 120 pA max.

Power down mode 0.1 pA max.
(11) Small package 16-Pin TSSOP package

(12) Lead-free products

B Applications

e Lithium-ion rechargeable battery packs
e Lithium polymer rechargeable battery packs
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BATTERY PROTECTION IC FOR 3-SERIAL OR 4-SERIAL CELL PACK

S-8243A/B Series Rev.2.4 oo
B Package
Package Name Drawing Code
Package : Tape : Reel
16-Pin TSSOP FTO016-A | FTO016-A | FTO016-A
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BATTERY PROTECTION IC FOR 3-SERIAL OR 4-SERIAL CELL PACK
Rev.2.4 oo S-8243A/B Series

B Block Diagrams
S-8243A Series

Battery protection

I |
[ |
| IJ;_
| |
o ) VREG
| I 3 |
DOP,COP, | | r |
RveMRVSM | || by I
control I | Voltage :E |
<7771 |
I | Iregulator - |
| |- e e == 1
I I
: Delay : 200 nA
|
| 1 \ 1 - {)CTLl
| - — Delay | i
I ' y I
! Q ' Del ! VREG
| - elay |
I? iieeo kQ - I ;
| o I 1.4MQ
| e Lad Delay I ) ’)CTLZ
I $440kQ | \
vMP( b j————— 3 1.4MQ
| <
I $ec0k | >
I b L] : VREG
| “\e 3 | = — -
: i 4 > : 3 ! Battery [ ! Lamo
< < N o— (
I $ 3 olp ! :selectlon“\ : ¢ Qcms
I? r : | o' 1.4 MQ
| s 1| |
| < _/ | Ol
veiO— y 009 | VREG
| 2 mb I I
I i s : I | 1.4 MQ
| | 1 . (
| $ % L | ii OcrL4
I 4 _ o | 1.4 MQ
| ? P 1| |
I $ = | Dol | oo —— ————
4 Battery monitor am
ve20— y - l_oo:o-« i Y e p:
: i 3 R P I : 5 MQ I
(. . W—e—|> |
! 3 3 o |l P > —QvBaToUT
< | H—AN—
I¥ i / : | : : 5MQ :
I $ L o I 1MQ
I $T L [2 I I
vesQ—+ - Lo;o—m | I |
| :: 1 | | |\ - |
| * ol |
: & 4 P! |
S T o ! |
[ F ¥ P | )ccT
! < |l 1
| s ] |
s |
| I I
! (I I
! I I
: I | )coT
- 1| o | |
vssQ—y ,,t ! - v !

Remark1. Diodes in the figure are parasitic diodes.
2. Numerical values are typical values.
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S-8243B Series
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2. Numerical values are typical values.
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BATTERY PROTECTION IC FOR 3-SERIAL OR 4-SERIAL CELL PACK
S-8243A/B Series

B Product Name Structure

1. Product Name

S-8243

X XX

FT TB

G

FT

Package code

1 16-Pin TSSOP

Serial code

I IC direction in tape specifications™

Sequentially set from AA to ZZ

Product

A
B:

*1. Refer to the taping specifications at the end of this book.
*2. Refer to the “2. Product Name List”.

2. Product Name List

series name
3-cell
4-cell

Table 1 S-8243A Series (For 3-Serial Cell)

Overcharge | Hysteresis voltage for| Overdischarge | Hysteresis voltage for |  Overcurrent | 0V battery
Product name/ltem | detection voltage | overcharge detection | detection voltage |overdischarge detection|detection voltagel| charging
[Veu] [Viic] Vo] [Vio] [Viovi] function
S-8243AACFT-TB-G | 4.35+0.025V -0.15+0.05V 2.40 +0.08 V 0.20+0.10V 0.20+0.025V | Available
S-8243AADFT-TB-G | 4.35+0.025V -0.354+0.05V 2.40 +0.08 V oV 0.20+0.025V | Available
Note Change in the detection voltage is available in products other than listed above. Contact our sales office.
Table 2 S-8243B Series (For 4-Serial Cell)
Overcharge | Hysteresis voltage for | Overdischarge | Hysteresis voltage for Overcurrent | 0V battery
Product name/ltem | detection voltage | overcharge detection | detection voltage |overdischarge detection|detection voltagel| charging
[Veu] [Vic] Vol [Vio] [Viovi function
S-8243BADFT-TB-G | 4.35+0.025V -0.25+0.05V 2.40+0.08 V oV 0.25+0.025V | Available
S-8243BAEFT-TB-G | 4.35+0.025V -0.15+0.05V 2.40+0.08 V 0.20+0.10 V 0.20+0.025V | Available
S-8243BAFFT-TB-G | 4.25+0.025V -0.25+0.05V 2.40 +0.08 V oV 0.20£0.025V | Available
Note Change in the detection voltage is available in products other than listed above. Contact our sales office.
Seiko Instruments Inc. 5




BATTERY PROTECTION IC FOR 3-SERIAL OR 4-SERIAL CELL PACK
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B Pin Configuration

16-Pin TSSOP
Top view

VREG
CTL1
CTL2
CTL3
CTL4
VBATOUT
CCT

CDT

Figure 3

Table 3 Pin description (S-8243A Series)

Pin No.| Symbol Description
1 VDD Positive power input pin. Battery 1 positive voltage connection pin
2 DOP FET gate connection pin for discharge control (CMOS output)
3 COP FET gate connection pin for charge control (Nch open-drain output)
4 VMP Voltage detection pin between VDD and VMP (Over current detection pin)
5 VC1 No connection
6 VC2 Batteryl negative voltage and battery 2 positive voltage connection pin
7 VC3 Battery 2 negative voltage and battery 3 positive voltage connection pin
8 VSS Negative power input pin. Battery 3 negative voltage connection pin
9 CDT Capacitor connection pin for overdischarge detection delay time and over current detectionl delay time
10 CCT Capacitor connection pin for overcharge detection delay time
11 VBATOUT |Output pin for each battery voltage and offset
12 CTL4 Battery selection control signal input
13 CTL3 Battery selection control signal input
14 CTL2 Charge and discharge control signal input
15 CTL1 Charge and discharge control signal input
16 VREG 3.3 V voltage regulator output
Table 4 Pin description (S-8243B Series)
Pin No.| Symbol Description
1 VDD Positive power input pin. Battery 1 positive voltage connection pin
2 DOP FET gate connection pin for discharge control (CMOS output)
3 COP FET gate connection pin for charge control (Nch open-drain output)
4 VMP Voltage detection pin between VDD and VMP (Over current detection pin)
5 VC1 Batteryl negative voltage and battery 2 positive voltage connection pin
6 VC2 Battery 2 negative voltage and battery 3 positive voltage connection pin
7 VC3 Battery 3 negative voltage and battery 4 positive voltage connection pin
8 VSS Negative power input pin. Battery 4 negative voltage connection pin
9 CDT Capacitor connection pin for overdischarge detection delay time and over current detectionl delay time
10 CCT Capacitor connection pin for overcharge detection delay time
11 VBATOUT |Output pin for each battery voltage and offset
12 CTL4 Battery selection control signal input
13 CTL3 Battery selection control signal input
14 CTL2 Charge and discharge control signal input
15 CTL1 Charge and discharge control signal input
16 VREG 3.3 V voltage regulator output
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BATTERY PROTECTION IC FOR 3-SERIAL OR 4-SERIAL CELL PACK
Rev.2.4 oo S-8243A/B Series

B Absolute Maximum Ratings

Table 5
(Ta = 25°C unless otherwise specified)
ltem Symbol Applied Pins Rating Unit
Input voltage VDD Vps — Vss—0.3 to Vgs+26 V
Input voltage Vin VC1, VC2, VC3, Vss—0.3 to Vpp+0.3 V
CCT, CDT
VMP pin Input voltage Vvp VMP Vss—0.3 to Vss+26 V
DOP pin output voltage Vbop DOP Vss—0.3 to Vpp+0.3 \/
COP pin output voltage Vcop COP Vss—0.3 to Vss+26 V
VREG pin output voltage Vour VREG Vss—0.3 to Vpp+0.3 Vv
CTL1 pin input voltage Vet CTL1 Vss—0.3 to Vpp+0.3 \%
CTL2 to CTL4 pin input voltage Vern | CTL2, CTL3, CTLA Vss—0.3 to Voyur+0.3 V
Cell voltage output voltage VeaTouT VBATOUT Vss—0.3 to Vour+0.3 \%
Power dissipation P, — 300 (When not mOL*J:IL’]ted on board) | mW
— 1100 mw
Operation ambient temperature Topr — —40 to +85 °C
Storage temperature Tsig — —40 to +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.
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Figure 4 Power Dissipation of Package (When Mounted on Board)
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BATTERY PROTECTION IC FOR 3-SERIAL OR 4-SERIAL CELL PACK
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B Electrical Characteristics

(1) S-8243A Series
Table 6 (1/2)
(Ta = 25 °C unless otherwise specified)

Iltem | Symbol | Conditions | Min. | Typ. | Max. | Unit | Test circuit
BATTERY PROTECTION
Overcharge detection voltage n V. 39V 1044V 50 mV Ste Veun v Veun v 4
n=1,2, 3 oun |5 ol P | —0025 oun 10.025
Hysteresis voltage n of
X VHCn VHCn
overcharge detection Vhen |-0.10Vt0-0.40V,and 0V Vhen \% 4
-0.05 +0.05
n=1, 2,3
Overdischarge detection voltage v 20V 103.0V 100 mV Ste Voin Y Voin v 4
n=1,2,3 pu = e Pl —o.08 b 10.08
Hysteresis voltage n of
R . VHDn VHDn
Overdischarge detection Vipn |0.20Vt00.70V,and 0 V Vhpn \% 4
-0.10 +0.10
n=1, 2, 3
Overcurrent detection voltage 1 | V, 0.05Vto0 0.3V, 50 mV Ste Viows V Vigw \% 4
9 ov |7 =V Pl —0.025 rova 10.025
Overcurrent detection voltage 2 | Viov. — Vpp—0.60 | Vpp—0.50 Vpp—0.40 V 4
Overcurrent detection voltage 3 | Viovs — Vppx0.425 Vppx0.5 Vppx0.575 \ 4
Temperature coefficient for
. «a | Tcoer Ta=—5 °C to +55 °C -1.0 0 1.0 mV/°C 4
detection and release voltage
Temperature coefficient for
P ) o | Tcoez Ta=—5°C to +55 °C —-0.5 0 0.5 mV/°C 4
overcurrent detection voltage
0V BATTERY CHARGING FUNCTION
0 V battery charge starting ) )
Vocha |0V battery charging available — 0.8 15 \% 7
charger voltage
0 V battery charge inhibition ) )
Vonn |0V battery charging unavailable 0.4 0.7 1.1 \% 7
battery voltage
INTERNAL RESISTANCE
Internal resistance between
Rvom V1=V2=V3=3.5V 500 1100 2400 kQ 8
VMP and VDD
Internal resistance between
Rysm V1=Vv2=V3=1.8 V 300 700 1500 kQ 8
VMP and VSS
VOLTAGE REGULATOR
Qutput voltage Vour |Voo=14V, lour=3 mA 3.221 3.300 3.379 V
Line regulation AVout1 |Vop=6 V—>18 V, loyr=3 mA — 5 15 mV
Load regulation AVOUTZ VDD:l4 V, IOUT=5 HA—)3 mA — 15 30 mV
BATTERY MONITOR AMP
Input offset voltage n
Vorrn |V1=V2=V3=3.5V 60 165 270 mV 3
n=1, 2, 3
Voltage gain n
nel 2 3 GAMPnN |V1=V2=V3=3.5 V 0.2x0.99 0.2 0.2x1.01 — 3
INPUT VOLTAGE, OPERATING VOLTAGE
Operating voltage between V,
perating votiag 1 Vosop — 6 — 18 Y 4
and Vss
CTL1 input voltage for High Veriin — Vppx0.8 — — \Y
CTL1 input voltage for Low Vet — — — Vppx0.2 \Y
CTLn input voltage for High
Vernm - Vourx0.9 - Vour \ 3,6
n=2,3,4
CTLn input voltage for Low
ne2 3 4 Vet — — — Vourx0.1 \Y 3,6
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BATTERY PROTECTION IC FOR 3-SERIAL OR 4-SERIAL CELL PACK
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Table 6 (2/2)

Item | Symbol | Remarks | Min. | Typ. Max. | Unit | Test circuit
INPUT CURRENT
Current consumption at not
o lope  |V1=V2=V3=3.5V, Vyp=Vp — 65 120 pA 1

monitoring Veatour
Current consumption at power

leon  |V1=V2=V3=1.5V, Vyp=Vss — — 0.1 pA 1
down
Current for VCN at not

. Ivenn V1=V2=V3=3.5V -0.3 0 0.3 pA 3

monitoring Vearour (N=2, 3)
Current for VC2 at monitoring of

Ivca V1=V2=V3=3.5V — 2.0 7.2 pA 3
VBATOUT
Current for VC3 at monitoring of

Ives V1=V2=V3=3.5V — 1.0 4.0 pA 3
VBATOUT
Current for CTL1 at Low leria [V1=V2=V3=3.5V, Vcr.:=0 V -0.4 -0.2 — A 5
Current for CTLn at High | Veri V. 25 5 A 9
n=2,3.4 CTLnH cTLn=VouT . L
Current for CTLn at Low | Ver a0 V 5 25 A 9
n=23.4 CTLnL CTLn= . L
OUTPUT CURRENT
Leak current COP lcon  |Vcor=24 V — — 0.1 pA 9
Sink current COP ICOL Vcop:VSS+O.5 V 10 — — ]J,A 9
Source current DOP loon  |Voor=Vpp—0.5V 10 — — pA 9
Sink current DOP IDOL VDop:VSS+O.5 V 10 — — ]J,A 9
Source current Vgarour lvgatn | VeaTour=Vpp—0.5 V 100 — — pA 9
Sink current VeaToUuT lveaTL VB_ATOUT=VS_S+O-5 Vv 100 — — ]J.A 9

Applied to S-8243AACFT and S-8243AADFT

Item | Symbol | Conditions Min. Typ. Max. | Unit | Test circuit

DELAY TIME

Overcharge detection delay time tcu Ccr=0.1 pF 0.5 1.0 15 S 5
Overdischarge detection delay

time toL Cpr=0.1 uF 50 100 150 ms 5
Overcurrent detection delay time 1 tiov1 Cpr=0.1 pF 5 10 15 ms 5
Overcurrent detection delay time 2 tiovz — 15 2.5 4.0 ms 4
Overcurrent detection delay time 3 tiovs — 100 300 600 us 4

*1. Temperature coefficient for detection and release voltage is applied to overcharge detection voltage n, overcharge release voltage n
overdischarge detection voltage n, and overdischarge release voltage n.

*2. Temperature coefficient for overcurrent detection voltage is applied to over current detection voltage 1 and 2.

Seiko Instruments Inc. 9
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S-8243A/B Series Rev.2.4 oo

(2) S-8243B Series
Table 7 (1/2)
(Ta = 25°C unless otherwise specified)

Item | Symbol | Conditions | Min. | Typ. | Max. | Unit | Test circuit
DETECTION VOLTAGE
Overcharge detection voltage n V V vV
d g Veun  [3.9V104.4V, 50 mV Step cun cun cun Y 4
n=1,2 34 —0.025 +0.025
Hysteresis voltage n of overcharge
. VHCn VHCn
detection Vihen |-0.10Vto-0.40V,and OV Vhen \ 4
—-0.05 +0.05
n=1,2 3,4
Overdischarge detection voltage Vbin Votin
Vo  |2.0 V1o 3.0 V, 100 mV Step Vbin \ 4
n=1,2, 3,4 —0.08 +0.08
Hysteresis voltage n of
. . VHDn VHDrl
overdischarge detection Vhpn 0.20t0 0.70, and O Vhpn \% 4
-0.10 +0.10
n=1,2 34
. Viovi Viovi
Overcurrent detection voltage 1 Viov1 | 0.05Vt0 0.3V, 50 mV Step Viovi \% 4
—0.025 +0.025
Overcurrent detection voltage 2 Viovz — Vpp—0.60 | Vpp—0.50 [ Vpp—0.40 \ 4
V V vV
Overcurrent detection voltage 3 Viovs — eo oo eP \ 4
x0.425 x0.5 x0.575
Temperature coefficient for
. “ Tcoer Ta=-5°C to +55°C -1.0 0 1.0 mV/°C 4
detection and release voltage
Temperature coefficient for
Tcoe2 Ta=-5°C to +55°C -0.5 0 0.5 mV/°C 4

overcurrent detection voltage

0V BATTERY CHARGING FUNCTION (The 0 V battery function is either "0 V battery charging is allowed." or "0 V battery charging is
inhibited." depending upon the product type.)

0 V battery charge starting charger

Vocua |0 V battery charging allowed — 0.8 15 \% 7
voltage
0V battery charge inhibition battery L

Vonu |0V battery charging inhibited 0.4 0.7 11 \% 7
voltage
INTERNAL RESISTANCE
Internal resistance between VMP

Rvom V1=V2=V3=V4=3.5V 500 1100 2400 kQ 8
and VDD
Internal resistance between VMP

Rvsm V1=V2=V3=V4=1.8V 300 700 1500 kQ 8
and VSS
VOLTAGE REGULATOR
Output voltage Vour Vpp=14V, loyr=3 mA 3.221 3.300 3.379 \
Line regulation AVour: | Vop=6 V18V, loyr=3 mA — 5 15 mV
Load regulation AVour2 | Vop=14V, loyr=5 pA—>3 mA — 15 30 mV
BATTERY MONITOR AMP
Input offset voltage n

Voren V1=V2=V3=V4=3.5V 60 165 270 mV 3
n=1,2 34
Voltage gain n
1234 GAMPN V1=V2=V3=V4=3.5V 0.2x0.99 0.2 0.2x1.01 — 3

INPUT VOLTAGE, OPERATING VOLTAGE

Operating voltage between Vpp

V — 6 — 18 \% 4
and Vss DSOP
CTL1 input voltage for High Verian — Vppx0.8 — — \
CTL1 input voltage for Low Veri — — — Vppx0.2 V
CTLn input voltage for High
Verinm — Vourx0.9 — Vour \ 3,6
n=2,3,4
CTLn input voltage for Low
ne2 3.4 Verin — — — Vourx0.1 \ 3,6

10 Seiko Instruments Inc.



BATTERY PROTECTION IC FOR 3-SERIAL OR 4-SERIAL CELL PACK
S-8243A/B Series

Rev.2.4 oo

Table 7 (2/2)

Item | Symbol | Remarks | Min. Typ. Max. Unit | Test circuit
INPUT CURRENT
Current consumption at not
o lope V1=V2=V3=V4=3.5V, Vyp=Vpp — 65 120 pA 1
monitoring Veatour
Current consumption at power
lpon V1=V2=V3=V4=1.5V, Vyp=Vss — — 0.1 pA 1
down
Current for VCn at not monitoring
Ivenn V1=V2=V3=V4=3.5V -0.3 0 0.3 pA 3
Veatour (N=1, 2, 3)
Current for VC1 at monitoring of
Iver V1=V2=V3=V4=3.5V — 3.2 104 pA 3
VBATOUT
Current for VC2 at monitoring of
Ivea V1=V2=V3=V4=3.5V — 2.0 7.2 pA 3
VBATOUT
Current for VC3 at monitoring of
lves  |V1=V2=V3=V4=3.5V, V=0 V — 1.0 4.0 pA 3
VeaTout
Current for CTL1 at Low Il [V1=V2=V3=V4=3.5V, V=0 V -0.4 -0.2 — pA 5
Current for CTLn at High | Ver 2V, 25 5 A 9
n=2,3, 4 CTLnH CTLn=VouT — . H
Current for CTLn at Low | V oV 5 25 A 9
N2 3. 4 CTLnL cTLn= . - R
OUTPUT CURRENT
Leak current COP lcon Vcop=24 V — — 0.1 HA 9
Sink current COP lcoL Vcop=Vss+0.5 Vv 10 — — ],J.A 9
Source current DOP Ipon Vpor=Vpp—0.5 V 10 — — pA 9
Sink current DOP looL Vpop=Vsst+0.5 V 10 — — HA 9
Source current Vgatout lveaTH Veatour=Vpp—0.5 V 100 — — HA 9
Sink current Vgarour lveatL Veatout=Vss+0.5 V 100 — — HA 9
Applied to S-8243BAEFT and S-8243BAFFT
Iltem | Symbol | Conditions Min. Typ. Max. Unit | Test circuit
DELAY TIME
Overcharge detection delay time tcu Ccr=0.1 uF 0.5 1.0 1.5 S 5
Overdischarge detection delay
. toL CDTZO.l ]J.F 50 100 150 ms 5
time
Overcurrent detection delay time 1|  tov: Cpr=0.1 pF 5 10 15 ms 5
Overcurrent detection delay time 2|  tov, — 1.5 2.5 4.0 ms
Overcurrent detection delay time 3|  tiovs — 100 300 600 us 4
Applied to S-8243BADFT
Item | Symbol | Conditions Min. Typ. Max. Unit | Test circuit
DELAY TIME
Overcharge detection delay time tcu Ccr=0.1 pF 0.5 1.0 1.5 S 5
Overdischarge detection delay
. toL CDT=0-1 }J,F 55.5 111 222 ms 5
time
Overcurrent detection delay time 1|  tov1 Cpr=0.1 uF 3.31 6.62 13.2 ms 5
Overcurrent detection delay time 2|  tov. — 15 2.5 4.0 ms 4
Overcurrent detection delay time 3|  tiovs — 100 300 600 us 4

*1. Temperature coefficient for detection and release voltage is applied to overcharge detection voltage n, overcharge release voltage n
overdischarge detection voltage n, and overdischarge release voltage n.

*2. Temperature coefficient for overcurrent detection voltage is applied to over current detection voltage 1 and 2.

Seiko Instruments Inc.

11



BATTERY PROTECTION IC FOR 3-SERIAL OR 4-SERIAL CELL PACK
S-8243A/B Series Rev.2.4 oo

B Test Circuits

12

In this chapter test methods are explained for the case of S-8243B series, which is designed for 4-serial cell
pack. For the case of S-8243A series, which is designed for 3-serial cell, voltage source V2 should be
shorted, V3 should be read as V2, and V4 as V3.

1. Current consumption (Test circuit 1)

Current consumption at not monitoring Veatout, lope , iS @ current measured at the VSS pin when V1 =V2
=V3=V4=35V and Vyp =Vpp. Current consumption at power down, lppy, is a current measured at the
VSS pinwhenV1=V2=V3=V4=15V and Vyp = Vss.

2. Voltage regulator (Test circuit 2)

Output voltage of the regulator Voyr is a voltage measured at the VREG pin when Vpp = Vyp = 14 V and
IOUT = 3 maA.

Line regulation of the voltage regulator AVoyr; is defined by the equation AVoyr: = Vout2—Vourt: Where
Vour1 IS the output voltage when Vpp = Ve = 6 V and loyr = 3 mA, and Voyur. is the output voltage when
VDD = VMp = 18 V and IOUT = 3 mA

Load regulation of the regulator is defined by the equation AVoyr2 = Vouts—Vout Where Vours is the output
voltage when Vpp = Ve = 14 V and loyt =5 pA.

3. Battery monitor amp and pin current for VC1 to VC3 (Test circuit 3)

Voltage gain of the battery monitor amp for each cell is defined by the input offset voltage and the
measurement result provided from the VBATOUT pin for the combination of the CTL3 pin and CTL4 pin
expressed by the following table at the condition where V1 =V2 =V3=V4 =3.5V. Pin current for VC1 to
VC3, lyc, and Iy, are at the same time measured.

Table 8
CTL3 pin status | CTL4 pin status | VBATOUT pin output | VCn (n=1, 2, 3) pin current
VeTian min. \s min. Vorr1 lyci at VC1 pln
Verign min. Open Vear1 —
Verian min. Veriar Max. Vore2 lyco at VC2 pln
Open Verian mMin. Veat2 —
Open Open Voers lycz at VC3 pin
Open Veria max. Vears —
VTl Max. VerLan Min. Vorra lvenn @t VCn pin (n=1, 2, 3)
Ve Max. Open VBaT4 —

Voltage gain of the battery monitor amp for each cell is calculated by the equation
GAMPn = (VBATn —Voppn) / Vn (n = 1 to 4)

4. Overcharge detection voltages, overcharge detection hysteresis, overdischarge detection
voltages, overdischarge detection hysteresis, and overcurrent detection voltages (Test circuit 4)

{(Overcharge detection voltages, hysteresis voltages, and overdischarge detection voltages))

In the following Vyp = Vpp and the CDT pin is open.

The COP pin and the DOP pin should provide “Low”, which is a voltage equal to Vpp x 0.1 V or lower,
in the condition that V1 =V2=V3=V4=35V.

The overcharge detection voltage Vcy; is defined by the voltage at which COP pin voltage becomes
“High”, which is a voltage equal to VDD x 0.9 V or higher, when the voltage V1 is gradually increased
from the starting condition V1 = 3.5 V. The overcharge release voltage V. is defined by the voltage
at which COP pin voltage becomes “Low” when the voltage V1 is gradually decreased. The
hysteresis voltage of the overcharge detection V¢, is then defined by the difference between the
overcharge detection voltage V¢y; and the overcharge release voltage V¢i;.

Seiko Instruments Inc.



BATTERY PROTECTION IC FOR 3-SERIAL OR 4-SERIAL CELL PACK
Rev.2.4 oo S-8243A/B Series

The overdischarge detection voltage Vp.; is defined by the voltage at which DOP pin voltage
becomes “High” when the voltage V1 is gradually decreased from the starting condition V1 = 3.5 V.
The overdischarge release voltage Vpy; is defined by the voltage at which DOP pin voltage becomes
“Low” when the voltage V1 is gradually increased. The hysteresis of the overdischarge detection
voltage Vyp; is then defined by the difference between the overdischarge release voltage Vpy; and
the overdischarge detection voltage Vp,;.

Other overcharge detection voltage Vcun, hysteresis voltage of overcharge detection Vycn,
overdischarge detection voltage Vp.,, and hysteresis of the overdischarge detection voltage Vypn
(for n =2 to 4) are defined in the same manner as in the case forn = 1.

{(Overcurrent detection voltages))

Starting condition is V1 =V2 =V3=V4 =3.5V, Vyp = Vpp, and the CDT pin is open. The DOP pin
voltage thus provides “Low”

The overcurrent detection voltage 1, Viov: is defined by the voltage difference Vpp — Ve at which the
DOP pin voltage becomes “High” when the voltage of VMP pin is decreased.

Starting condition for measuring the overcurrent detection voltage 2 and 3isV1=V2=V3=V4 =35
V, Vuwp = Vpp and the CDT pin voltage Vcpr = Vss . The DOP pin voltage thus provides “Low”.

The overcurrent detection voltage 2, Vo is defined by the voltage difference Vpp—Vyp at which the
DOP pin voltage becomes “High” when the voltage of VMP pin is decreased.

The overcurrent detection delay time 2, tov; is a time needed for the DOP pin to become “High” from
“Low” when the VM pin voltage is changed quickly to V oy, min.—0.2 V from the starting condition Vyp
= Vpp.

The overcurrent detection voltage 3, V|oys is defined by the voltage of the VM pin at which the DOP
pin voltage becomes “High” when the voltage of VMP pin is decreased at the speed 10 V / ms.

The overcurrent detection delay time 3, tovs is a time needed for the DOP pin to become “High” from
“Low” when the VM pin voltage is changed quickly to Vo3 min.—0.2 V from the starting condition Vyp
= VDD.

5. CTL1 pin current, overcharge detection delay, overdischarge detection delay, and overcurrent
detection delay 1 (Test circuit 5)

Starting condition is V1 =V2 =V3=V4 =35V and Vyp = Vpp.
Current that flows between the CTL1 pin and Vss is the CTL1 pin current lcrpy,.

The overcharge detection delay time tey is a time needed for the COP pin voltage to change from “Low” to
“High” just after the V1 voltage is rapidly increased from 3.5 Vto 4.5 V.

The overdischarge detection delay time tp, is a time needed for the DOP pin voltage to change from
“Low” to “High” just after the V1 voltage is rapidly decreased from 3.5V to 1.5 V.

The overcurrent detection delay time 1 is a time needed for the DOP pin voltage to change from “Low” to
“High” just after the VMP pin voltage is decreased from Vpp to Vpp—0.35 V when V1 =3.5 V.

6. Input voltages for CTL1 and CTL2 (Test circuit 6)

Starting condition is V1=V2-=V3=V4=-35V.

Pin voltages of the COP and the DOP should be “High” when Vi1 = Vet min. and CTL2 is OPEN.
Pin voltages of the COP and the DOP should be “Low” when V¢rp1 = Vet max. and CTL2 is OPEN.
Pin voltage of the COP is “High” and the pin voltage of the DOP is “Low” when Vcr.1 = Ve max. and
Verie = Verion min.

Pin voltage of the COP is “Low” and the pin voltage of the DOP is “High” when Vcr.1 = Ve max. and
Ve = Vet Mmax.
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7.0V battery charge starting charger voltage and 0 V battery charge inhibition battery voltage (Test
circuit 7)

One of the 0 V battery charge starting charger voltage and 0 V battery charge inhibition battery voltage is
applied to each product according to the OV battery charging function.

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 Vocha max.—1 V when the VMP pin voltage Vyp = Vocya max.

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 Vyr—1 V when the VMP pin voltage Vyp = 24 V.

8. Internal resistance (Test circuit 8)

The resistance between VDD and VMP is Rypy and is calculated by the equation Rypy = Vpp / lvpm Where
lvom IS @ VMP pin current after Vyp is changed to Vss from the starting condition V1=V2-V3=V4-35V
and Vve = Vop.

The resistance between VSS and VMP is Rysy and is calculated by the equation Rysy = Vpp / lvsm Where
lvsm IS @ VMP pin current at the condition V1 =V2-=V3=V4=1.8V and Vyp = Vpp.

9. Pin current for CTL2 to CTL4, COP, DOP, VBATOUT (Test circuit 9)

14

Starting condition is V1=V2-=V3=V4-=35V.

Pin current for CTL2 at “High” is lct o4 and is obtained by setting Vcrio = Vour.

Pin current for CTL2 at “Low” is Ictio. and is obtained by setting Verio = Vss.

Pin current for CTL3 and CTL4 can be obtained in the same manner as in the CTL2.

Pin current for COP at “High” is Icon and is obtained by setting V1 =V2=V3=V4=6V, Vyp = Vpp, and
Vcor = Vop. And pin current for COP at “Low” is Ico. and is obtained by settingV1=V2-=V3=V4-=-35V,
Vwve = Vb, and Vcop=0.5V.

Pin current for DOP at “Low” is Ipo. and is obtained by setting V1 =V2 =V3=V4 =35V, Vyp = Vpp, and
Vpor = 0.5 V. And pin current for COP at “High” is Icon and is obtained by setting V1 =V2 =V3 =V4 =35
V, Ve = Vopo—1 V, and Vpep = Vpp—0.5 V.

Pin current for VBATOUT at “High” is lygath @nd is obtained by setting CTL3 and CTL4 are open and
Veatout = Vorrs—0.5 V. And pin current for VBATOUT at “Low” is lyga. and is obtained by setting Veatout
= Vo|:|:3+0.5 V.

s—————{ 11VDD VREG 16[ 3F——— ———I]1vDD VREG 16
2 bor CTL1 15— —|2popr CTL1 15—
—{3cor cr214 3 cop cTL2 143
———J4VMP cTL3 133 +———CJavmpP cTL313[3
—Vi
k!: 5VC1 cTLa12 3 1 svct cTL412 3
B«: 6VC2  VBATOUT11 evcz  vBATOUT 11|93
v3 )
F———dves ccT0f3 =7ves ccT0[
va ®
T@—C 8VSS cpT 93 ¢——1]8vVvss coT 9P 1 \
al (1 1]
”L- Cl=1uF 77 CI=1pF  lour
Test circuit 1 Test circuit 2
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B Operation

16

1.

Battery protection circuit

Battery protection protects batteries from overcharge and overdischarge, and also protects external
FETs from overcurrent.

1-1 Normal condition
When all of the battery voltages are in the range from Vp,, to Vcy, and the discharge current is lower
than a specified value (the VMP pin voltage is lower than V,qy1), the charging and discharging FETs
are turned on.

1-2 Overcharge condition
When any one of the battery voltages becomes higher than V¢, and the state continues for tcy or
longer, the COP pin becomes high impedance and is pulled up to EB+ pin voltage by an external
resistor, and the charging FET is turned off to stop charging. The overcharge condition is released
when one of the following two conditions holds.
a) All battery voltages become lower than Vcyn + Vien.
b) Voo—Vuwr>Viov: (A load is connected, and discharging starts.)

1-3 Overdischarge condition
When any one of the battery voltages 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. After discharging is stopped due to overdischarge condition, the S-8243 enters power
down condition.

1-4 Power down condition
After stopping discharging due to overdischarge condition, the S-8243 enters power down condition.
In this condition, almost all circuits of the S-8243 are stopped to save current consumption. The
current consumption becomes lower than lppy. In the power down condition, the VMP pin is pulled
down to Vss level by the internal Rygy resistor. In power down condition, output pin voltages are fixed
at the following levels.

a) COP Vss (Charging FET is turned on)
b) DOP Vpp (Discharging FET is turned off)
c) VREG Vss (Voltage regulator circuit is off)

d) VBATOUT Vss (Battery voltage monitor amp circuit is off)
The power down condition is released when the following condition holds.
a) Vup>Viovs (A charger is connected, and charging starts.)
The overdischarging status is released when the following condition holds.
a) All of the battery voltages are Vp,, or higher, and the VMP pin voltage is Vpp/2 or higher. (A
charger is connected.)

1-5 Overcurrent condition
The S-8243 has three overcurrent detection levels (Viov1, Viov2 @and Vioyz) and three overcurrent
detection delay times (tov1, tiov2 and tioyz) corresponding to each overcurrent detection levels. When
the discharging current becomes higher than a specified value (the voltage between Vpp and Vyp is
greater than V|oy1) and the state continues for toy, or longer, the S-8243 enters the overcurrent
condition 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 EB+ pin voltage by an
external resistor to turn off the charging FET to stop charging, and the VMP pin is pulled up to Vpp
voltage by the internal resistor Rypy. Operation of two other overcurrent detection levels (Vov. and
V\ovs) and overcurrent detection delay times (tov. and tiovs) is the same as that for V,oy; and tioys.
The overcurrent condition is released when the following condition holds.
a) Vup>{Viova/ (1-Viovs) x 3/5-2/ 5} x Rypm
(A load is released, and the impedance between the EB- and EB+ pin becomes higher.)
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1-6 0 V battery charging function
Regarding the charging of a self-discharged battery (0 V battery) the S-8243 has two functions from
which one should be selected.
a) 0 V battery charging is allowed (0 V battery charging is available)
When a charger voltage is higher than Vocua, 0 V battery can be charged.
b) 0 V battery charging is forbidden (0 V battery charging is impossible)
When one of the battery voltages is lower than Vg, 0 V battery can not be charged.

Caution When the VDD pin voltage is lower than minimum of Vpsop, the operation of S-8243
series is not guaranteed.

1-7 Delay time setting
Overcharge detection delay times (tcy; to tcus) are determined by the external capacitor at the CCT
pin. Overdischarge detection delay times (tp ;1 to tp 4) and overcurrent detection delay time 1 (tov1)
are determined by the external capacitor at CDT pin. Overcurrent detection delay time 2,3 (tiov2,
tiovs) are fixed internally.

S-8243AAC, AAD, BAE, BAF
min.  typ. max.
tcu[s] = Delay factor ( 5 10 15 )xCcr[uF]
to [ms] = Delay factor ( 500 1000 1500 )xCpr[uF]
tiovi[ms] =Delay factor (50 100 150 )xCpr[uF]

S-8243BAD
min.  typ. max.
teu [S] = Delay factor ( 5 10 15 )xCcr [uF]
to [ms] =Delay factor ( 555 1110 2220 )xCpr [uF]
tiovi [ms] = Delay factor ( 33.1 66.2 132 )xCpr [uF]

2. Voltage regulator circuit

Built-in voltage regulator can be used to drive a micro computer, etc. The voltage regulator supplies
voltage of 3.3 V (3 mA maximum) and an external capacitor is needed.

Caution In the power down condition the voltage regulator output is pulled down to the Vss level
by an internal resistor.

3. Battery monitor amp circuit

Battery monitor amp sends information of the batteries to a microcomputer. The battery monitor amp
output is controlled and selected by CTL3 and CTL4 pins to give the following two voltages.
a) Veatn = GAMPN x VeattERYn + Voren Where GAMPN is the n-th voltage gain of the amp, V gatrervn IS
the n-th battery voltage, and Vorr, is the n-th offset voltage of the amp.
b) N-th offset voltage Voren
Each battery voltage Vearreryn (N = 1 to 4) is thus calculated by following equation.
Vearteryn = {(Veatn — Vorrn} / GAMPN (n=1,2,3,4)
After the state of CTL3 and CTL4 are changed, a time between 25 us and 250 us is needed for the battery
monitor amp to become stable.

Caution In the power down condition the battery monitor amp output is the Vsg level.
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4. CTL pins

The S-8243 has four control pins. The CTL1 and CTL2 pins are used to control the COP and DOP pin
output voltages. CTL1 takes precedence over CTL2. CTL2 takes precedence over the battery protection
circuit. The CTL3 and CTL4 pins are used to control the VBATOUT pin output voltage.

Table 9 CTL1 and CTL2 Mode

Input Output
CTL1 pin CTL2 pin | External discharging FET | External charging FET
High High OFF OFF
High Open OFF OFF
High Low OFF OFF
Open High OFF OFF
Open Open OFF OFF
Open Low OFF OFF
Low High Normal ™ OFF*
Low Open Normal™* Normal™
Low Low OFF Normal ™

*1. States are controlled by voltage detection circuit.
*2. Off state is brought after the overcharge detection delay time tcy.

Table 10 CTL3 and CTL4 Mode

Input Output
CTL3 pin CTL4 pin Veatout (A series) Veatout (B series)
High High V1 Offset V1 Offset
High Open V1x0.2 + V1 Offset V1x0.2 + V1 Offset
High Low Don't use. V2 Offset
Open High Don't use. V2x0.2 + V2 Offset
Open" Open" V2 Offset V3 Offset
Open Low V2x0.2 + V2 Offset V3x0.2 + V3 Offset
Low High V3 Offset V4 Offset
Low Open V3x0.2 + V3 Offset V4x0.2 + V4 Offset
Low Low Don't use. Don't use.

*1. CTL3 and CTL4 pins should be open when a microcomputer is not used.

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 (Ryss
and Cyss) as aresult of input voltage fluctuations.
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*1. State depends on CTL3 and CTL4 input levels. Refer to Figure 9.

*2. <1>: Normal mode, <2>: Overcharge mode, <3>: Overdischarge mode

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

charger.
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2. Overcurrent detection
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Remark The charger is assumed to charge with a constant current. Vgg+ indicates the open voltage of the
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charger.
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*2. State depends on CTL3 and CTL4 input levels. Refer to Figure 8.
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Figure 9
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BATTERY PROTECTION IC FOR 3-SERIAL OR 4-SERIAL CELL PACK
4. CTL3, TL4 pin voltage

S-8243A/B Series
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*1. State depends on CTL1 and CTL2 and each battery voltage and the VMP pin voltage. Refer to
Figure 6 to 8.
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BATTERY PROTECTION IC FOR 3-SERIAL OR 4-SERIAL CELL PACK
S-8243A/B Series

B Battery Protection IC Connection Example
1. S-8243A Series

Discharging FET

T Ll
P ] =0
T  Rcor < Rvmp —‘ ’
CTL1
Ropop [
<
—11voD VREG 16 [} aS -
{—] 2 DOP CTL1 15 }+—W— CvreG
Rerua
] 3cop cm2 4 3F—wwWw————1
Reriz
—] 4VMmP CTL3 13 T F—W—7—1"]
- S-8243A Rens
svcl CTu4 12 O F—wW—7—1]
:vacz Rerie
WW ] 6vc2 VBATOUT 11 CF—W—7—1]
—_ Rvcz :1:Cvca Rveat
A . —]7vcs CCT 10 :—_L
1T RVC3 _:CVSS CCCT
— W —]svss cor 9 F—
Rvss
=i
EBQ
Figure 10

Charging FET

Microcomputer

Table 11 Constants for External Components

No. Part Typ. Range Unit
1 Rvcs 1 051to1" kQ
2 Rvcs 1 051to 1" kQ
3 Rvss 10 2.2t010" Q
4 Rpop 5.1 20 10 kQ
5 Rcop 1 0.1to1l MQ
6 Rymp 5.1 1to 10 kQ
7 Retia 1 1to 100 kQ
8 Reriz 1 1to 10 kQ
9 Reris 1 1to 10 kQ
10 Reria 1 1to 10 kQ
11 Ryeat 0 0to 100 kQ
12 Cvc2 0.047 0.047 t0 0.22™ uF
13 Cvcs 0.047 0.047 to 0.22™ uF
14 Cyss 4.7 2.2t010™ uF
15 Ccer 0.1 More than 0.01 uF
16 Ccor 0.1 More than 0.02 uF
17 Cvrec 4.7 0.68 to 10 uF

*1. Please set up a filter constant to be Ryss x Cyss > 22 puF o Q and to be

Rvez %X Cvez = Ryes x Cyves = Ryss x Cyss.

Cautionl. No resistance should be inserted in the power supply pin VDD.

2. The above constants are subject to change without prior notice.

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 will not guarantee successful
operation. Perform thorough evaluation using the actual application to set the constant.

Seiko Instruments Inc.
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2. S-8243B Series

Discharging FET ~ Charging FET
ld »l

T Ll
11 1] ] =0
T Rcop > Ruwp —O
CTL1
Roop [
>
—]1voD VREG 16 }——
] 2DoP CTL1 15 EO——WW— Cvrec
Reria
—13cop cTL2 14 F——WW—o
Reriz Microcomputer
Ly 4vmp CTL3 13— WW—o
— o S-8243B R
bv‘ [js5vc1 CTL4 12 I }F——MW——
Rvei :l:CVCZ Reria
ENJ‘ —16vc2 VBATOUT 11 e ——WW—]
Rvez “—Cves Rvgat
H"A 1 —]7vcs cerT 10 F—
— Rves ::Cvss Ceer
— —]svss coT 9
Rvss
o]

EB

Figure 11

Table 12 Constants for External Components

No. Part Typ. Range Unit
1 Rvct 1 0.51to 1" kQ
2 Rvca 1 051t01" kQ
3 Rvcs 1 0.51to 1" kQ
4 Rvss 10 2.2t010" Q
5 Roop 5.1 2to 10 kQ
6 Rcop 1 0.1to1 MQ
7 Ruwp 5.1 1to 10 kQ
8 Reru 1 1to 100 kQ
9 Rerie 1 1to 10 kQ
10 Reris 1 1to 10 kQ
11 Recria 1 1to 10 kQ
12 RvgaT 0 0 to 100 kQ
13 Cva1 0.047 0.047100.22"* uF
14 Cvce 0.047 0.047 t0 0.22"* uF
15 Cves 0.047 0.047100.22* uF
16 Cuss 4.7 2.21010" uF
17 Cecer 0.1 More than 0.01 uF
18 Ccor 0.1 More than 0.02 uF
19 | Cures 4.7 0.68 to 10 uF

*1. Please set up a filter constant to be Ryss x Cyss = 22 uF e Q and to be
Rvei x Cyer = Rvez X Cyez = Ryes X Cyes = Ryss x Cyss.

Cautionl. No resistance should be inserted in the power supply pin VDD.
2. The above constants are subject to change without prior notice.
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 will not guarantee successful
operation. Perform thorough evaluation using the actual application to set the constant.
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BATTERY PROTECTION IC FOR 3-SERIAL OR 4-SERIAL CELL PACK

Rev.2.4 oo S-8243A/B Series

B Precautions

¢ Pay attention to the operating conditions for input/output voltage and load current so that the power loss in
the IC does not exceed the package power dissipation.

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

¢ Seiko Instruments Inc. shall not be responsible for any patent infringement by products including the S-8243

series, the method of using the S-8243 series in such products, the product specifications or the country of
destination thereof.

Seiko Instruments Inc. 25
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Figure 13

S-8243A/B Series Rev.2.4 oo
B The Example of Application Circuit
1. S-8243A Series
L D e
T VREG
CTLT
OREG LEDI[F—WW—e—4
LED2[ —/MW—¢—¢
:] 1VDD VREG 16 vce LED3
S-8243A (—W—4— yRrEG
2 DOP CTL115 T Bq2063 | Epa— W —te—s
77
T—W—ie—
L] 3cop CTL2 14 CTL2 LEDS
DISP
4VMP CTL313 CTL3 VouTH vce AO
pp— % S-24C Al
5VC1 CTL4 12 CTL4 EscL—e—J—IscL A2
— WP
T j&
W 6VC2 VBATOUT 11 VREGJVCELLL  EScD SDA GND|
W 7vC3 CCT 10 SMBC
— — <—{]THON - g'
8Vss cDT 9
W\/Jr SMBD SMBus
VT g
HDQ]—NV‘%N\/‘—
YWW—p+|RB1 SRaH—
SR1[} —o—
’—Evss SRC :,‘—f—__%
' ' EB-
Figure 12
2. S-8243B Series
o >
IFITI =0
T VREGo—g
CTLT
< CJREG LEDI[T—W—iet—¢
LED2[F—/W—4¢—¢
j 1VDD VREG 16 vce LED3
S-8243B H—W—i4—¢ yreG
2 DOP CTL115 T Bg2063 | Epa—wW—te—+
LEDS[—/W—e—
{1]3cop CTL2 14 cTL2
DISP)
4 VMP CTL313 cTL3 vouTH vce AQ)
p— - % S-24C A1
__EW - 5VC1 CTL4 12 CTL4 ESCLY 1 IscL A2
- WP
W 6 VC2 VBATOUT 11 VREGLJVCELLL  ESCD| SDA GND)|
__E“Wi_ 7VvC3 CCT 10 SMBC
p— <—{|THON - i'
VWW—— 8Vss CcDT 9
SMBD)| SMBus
VT i’
;I: HDQ]—‘/\N‘f\N‘f
~W—HRB1 Srapd
SR1[} —o—
’—Evss SRC3 _r_____%
' EB-

Caution The above connection example will not guarantee successful operation. Perform thorough evaluation
using the actual application.
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Rev.2.4 oo S-8243A/B Series

B Characteristics (Typical Data)

1. Current consumption

S-8243BAF S-8243BAF
loPE - Vpp lope- Temp
120 120
100 100
~ 80 .80
< <
260 1 =60
w L
o o
5 40 S 40
20 20
0 0
0 4 8 12 16 20 24 -40 20 0 20 40 60 80
Voo (V) Ta (°C)
S-8243BAF S-8243BAF
Ipon - Vob lppn - TEeMp
0.10 0.10
0.08 0.08
< < 0.06
<§LO.06 f:;
£0.04 £0.04
a 2
0.02 0.02
0.00 0.00 =

0 4 8 12 16 20 24
Voo (V)

-40 -20 0 20 40 60 80

Ta (°C)

2. Overcharge detection/release voltage, overdischarge detection/release voltage, overcurrent
detection voltages, and delay times

S-8243BAF S-8243BAF S-8243BAF
Vey - Temp Ve - Temp Voy - Temp
4.275 4.05 2.500
4.270
e 03 2475
4.260 ’
— — —~2.425
E 425 S %400
. - | — ~— 5 4
34.245 /,/ S $399 = £2375
4240 |/ 2350
4,235 3.97 '
4.230 2.325
4,225 3.95 2.300
-40 -20 0 20 40 60 80 -40 -20 0 20 40 60 80 -40 -20 0 20 40 60 80
Ta(°C) Ta (°C) Ta (°C)
S-8243BAF S-8243BAF S-8243BAF
Vp, - Temp Viovi- Voo Viovi- Temp
2.48 0.225 0.225
0.220 0.220
240 0.215 0.215
2.44 0.210 0.210
242 $0.205 $0.205
2240 $0.200 < 02200 |
o238 [ 1 00.195 30.195
=2 > 0.190 > 0.190
2.36 0.185 0.185
2.34 0.180 0.180
2.32 0.175 0.175
40 20 0 20 40 60 80 10 12 14 16 -40 -20 0 20 40 60 80
Ta. (oc) VDD (V) Ta (DC)

Seiko Instruments Inc.
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-40 -20 0 20 40 60 80
Ta (°C)

-40 -20 0 20 40 60 80
Ta (°C)
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S-8243A/B Series Rev.2.4 oo
S-8243BAF Viova- Voo S-8243BAF Viove- Temp S-8243BAF
Vpp Reference Vpp Reference Viovs- Voo
-0.40 -0.40 0.575
0.550
0.45 0.45 —
= _ L0525
< 050 Z 050 3 0.500
3 3 ®
> = 5 0.475
-0.55 -0.55 >
0.450
0.60 0.60 0.425
10 12 14 16 440 20 0 20 40 60 80 10 12 14 16
Voo (V) Ta (°C) Voo (V)
S-8243BAF S-8243BAF S-8243BAF tey - Temp
Viovs- Temp teu- Cer Ccr=0.1uF
0.575 15 2.5
0.550 20
T0.525 10 A -
3 @ / il N
£ 0.500 L » N
2 3 e 310 ~—
§0.475 =5 7 = ~——
=
0.450 / 0.5
0.425 0 0.0
440 -20 0 20 40 60 80 0 02 04 06 08 1 440 20 0 20 40 60 80
Ta (°C) Cer (uF) Ta (°C)
S-8243BAF S-8243BAF to.- Temp S-8243BAF
toL- Cor Cpr=0.1pF tiova- Cor
1500 250 150
A 200
1000 ,/ Q _100 //
’(;)\ /\150 N (2]
£ yd S N 5 yd
~ - \ =
3 500 ,/ £100 T 850 P
yd 50 /
0 0 0
0 02 04 06 08 1 440 20 0 20 40 60 80 0 02 04 06 08 1
Cor (uF) Ta (°C) Cor (uF)
S-8243BAF tovs- Temp S-8243BAF S-8243BAF
CDT=O.1|_,|,F t|ovz-Temp t|ov3'Temp
25 4.0 600
20 35 500
%15 % 3.0 @ 400
= ~ ™
§ 10 o~ i S 25 § 300
5 2.0 200
0 15 100

-40 -20 0 20 40 60 80
Ta (°C)



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

Rev.2.4 oo

S-8243A/B Series

3. COP/DOP pin current

4.

S-8243BAF
lcor - Veor
0.10

0.08

©
=
>

©
o
=

Icon (uA)

o
o
[N

0.00

0 4 8 12 16 20 24

VCOP (V)

S-8243BAF

IDOH - VDOP

, /

g /
T 3 /
o] /
=)
" _
|
5
0 18 36 54 72
Voor (V)
Voltage regulator
S-8243BAF
Vour - Temp
3.6
35
_34
33 u
S32
3.1
3.0
40 20 0 20 40 60 80
Ta (°C)
S-8243BAF
VOUT'IOUT
4.0
3.0 ‘
. 85°C
S
<20 25°C
: /
1.0 / Ta=-40°C

0 20 40 60
lour (MA)

80 100

S-8243BAF
IcoL- Veor
40
35
30 -
<25 /
£ 20
3 15
~ 10 /
s |/
0
0 35 7 105 14
Veor (V)
S-8243BAF
IooL- Vbop
40
35
30 —
<25 -
£ 20
5 15
10 /
: 1/
0 35 7 105 14
VDOP (V)
S-8243BAF Vour - Voo
Vpp=0-24V, Ta=25°C
3.8 T
lout = 5uA
.33 \
§ 100pA
3 \
=28 > 10mA
/SmA
2.3 |
0 4 8 12 16 20 24

Voo (V)

Seiko Instruments Inc.

S-8243BAF Vour- lour
V1=V22V3=VA4A=Vg,r
4.0
3.0 A\
/18 N
S
220 |
E /\ |
Z 1.0 v s6v / 1av
0.0 .

0 20 40 60 80 100

lour (MA)
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5. Battery monitor amp
S-8243BAF Vore - Vear S-8243BAF S-8243BAF GAMP - Vgar
V1=V2=V3=V4=Vpar Vorr- Temp V1=V2=V3=V4=Vgar
180 180 ‘ ‘ 0.202 |
175 175 Ty ‘ GAMP4
170 v Vorm 170 Vo,  OFF1 _0.201 |- GAMP3 N
E 165 e E \ \ - ]
£ A — £165 0 0.200 =< —
T ——c — o Ny :4\_ > — —
L1160 | == £ 160 — < /ﬁ
>155 7 7 > v g ~L—1 00.199 | GAMP2 /T
Vorrs Vorrs 155 ‘OFFT7V0FF4 ‘ GAMP1
150 L . 150 — 0.198 ‘
1 2 3 4 5 -40 -20 0 20 40 60 80 1 2 3 4
Vgar (V) Ta (°C) Veat (V)
S-8243BAF
GAMP- Temp
0.202 —
‘ ‘ GAMP4
T
o 0.200
>
3
0.199 |
G"A‘MP‘Z GAMP1
0.198 e

-40-20 0 20 40 60 80
Ta(°C)
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The information described herein is subject to change without notice.

Seiko Instruments Inc. is not responsible for any problems caused by circuits or diagrams described herein
whose related industrial properties, patents, or other rights belong to third parties. The application circuit
examples explain typical applications of the products, and do not guarantee the success of any specific
mass-production design.

When the products described herein are regulated products subject to the Wassenaar Arrangement or other
agreements, they may not be exported without authorization from the appropriate governmental authority.
Use of the information described herein for other purposes and/or reproduction or copying without the
express permission of Seiko Instruments Inc. is strictly prohibited.

The products described herein cannot be used as part of any device or equipment affecting the human
body, such as exercise equipment, medical equipment, security systems, gas equipment, or any apparatus
installed in airplanes and other vehicles, without prior written permission of Seiko Instruments Inc.

Although Seiko Instruments Inc. exerts the greatest possible effort to ensure high quality and reliability, the
failure or malfunction of semiconductor products may occur. The user of these products should therefore
give thorough consideration to safety design, including redundancy, fire-prevention measures, and
malfunction prevention, to prevent any accidents, fires, or community damage that may ensue.
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