Rev.2.7 oo

BATTRY PROTECTION IC

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

The S-8243A/B Series is a protection IC for lithium-ion rechargeable battery.
The S-8243A Series protects 3-series, the S-8243B Series protects 4-series cell
pack from the overcharge, overdischarge, overcurrent voltages. This IC has a
high-accuracy battery protection circuit and a battery monitor amplifier, and also
a voltage regulator which operates the microcomputer or gas gauge IC.
Combining this IC and a microcomputer or a gas gauge IC allows to display
the amount of charge remained in a battery.

B Features

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

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

2.0V 10 3.0V (100 mV step) Accuracy +80 mV
¢ Hysteresis voltage n (n = 1 to 4) of overdischarge detection
0.15Vt00.70Vor0V (50 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

e Overcurrent detection voltage 1 0.05V 10 0.3V (50 mV step) Accuracy +25 mV
¢ Overcurrent detection voltage 2 0.5V Accuracy 100 mV
¢ Overcurrent detection voltage 3 Voo !/ 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 = VgatTery 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 6Vio18V
(9) Wide operating temperature range: —40°C to +85°C
(10) Low current consumption
¢ Operation mode 120 puA max.
¢ Power down mode 0.1 uA 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

B Package

Drawing Code

Package Name

Package | Tape | Reel
16-Pin TSSOP FTO016-A | FT016-A | FT016-A
Seiko Instruments Inc. 1
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B Block Diagrams

1. S-8243A Series
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Remark1. Diodes in the figure are parasitic diodes.
2. Numerical values are typical values.

Figure 1
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2. S-8243B Series
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Remark1. Diodes in the figure are parasitic diodes.
2. Numerical values are typical values.
Figure 2
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B Product Name Structure

1. Product Name

S$-8243 X XX FT - TB - G

|— IC direction in tape specifications*1

Package code
FT : 16-Pin TSSOP

2

Serial code
Sequentially set from AA to ZZ

Product series name
A : 3-cell
B : 4-cell

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

2. Product Name List
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 voltage1| charging
[Veul Vil Vol [Vio] Viovi] function
S-8243AACFT-TB-G 4.350 £0.025 V -0.15+0.05V 240+0.08V 0.20£0.10V 0.200.025V | Available
S-8243AADFT-TB-G 4.350 £0.025 V -0.350.05V 2.40£0.08V oV 0.20 £0.025 V 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 / Item | detection voltage | overcharge detection | detection voltage | overdischarge detection |detection voltage1| charging
Veul Vil [Voul Vol Viovi] function
S-8243BADFT-TB-G 4.350 £0.025 V -0.25+0.05V 2.40£0.08 V ov 0.25+0.025V | Available
S-8243BAEFT-TB-G 4.350 £0.025 V -0.150.05V 2.40+40.08V 0.20+0.10V 0.20 £0.025V | Available
S-8243BAFFT-TB-G 4.250 £0.025 V -0.25+0.05V 240+0.08V ov 0.204£0.025V | Available
S-8243BAHFT-TB-G 4.31510.025 V -0.20+0.05V 2.00£0.08 V 0.15+0.10 V 0.20 £0.025V | Available

Note Change in the detection voltage is available in products other than listed above. Contact our sales office.

4 Seiko Instruments Inc.
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S-8243A/B Series

B Pin Configuration

16-Pin TSSOP
Top view

VDD 1 16 VREG
DOP ZO 15 CTLA1
COP 3 14 CTL2
VMP 4 13 CTL3
VC1 5 12 CTL4
VC2 6 11 VBATOUT
VC3 7 10 CCT
VSS 8 9 CDT

Figure 3

Table 3 Pin description (S-8243A Series)

Pin No.| Symbol Description
1 VDD Input pin for positive power supply, Connection pin for battery 1’s positive voltage
2 DOP Connection pin for discharge control FET gate (CMOS output)
3 COP Connection pin for charge control FET gate (Nch open drain output)
4 VMP Pin for voltage detection between VDD-VMP pin (Pin for overcurrent detection)
5 VC1 No connection
6 VC2 Connection pin for battery 1’s negative voltage, for battery 2’s positive voltage
7 VC3 Connection pin for battery 2's negative voltage, for battery 3's positive voltage
8 VSS Input pin for negative power supply, Connection pin for battery 3’s negative voltage
9 CDT Connection pin to capacitor for overdischarge detection delay, for overcurrent detection delay 1
10 CCT Connection pin to capacitor for overcharge detection delay
11 VBATOUT |Output pin for battery voltage and offset voltage
12 CTL4 Pin for selecting output from VBATOUT pin
13 CTL3 Pin for selecting output from VBATOUT pin
14 CTL2 Control pin for charge / discharge FET
15 CTL1 Control pin for charge / discharge FET
16 VREG Output pin for voltage regulator (3.3 V)
Table 4 Pin description (S-8243B Series)
Pin No.|  Symbol Description
1 VDD Input pin for positive power supply, Connection pin for battery 1’s positive voltage
2 DOP Connection pin for discharge control FET gate (CMOS output)
3 COP Connection pin for charge control FET gate (Nch open drain output)
4 VMP Pin for voltage detection between VDD-VMP pin (Pin for overcurrent detection)
5 VC1 Connection pin for battery 1’s negative voltage, for battery 2’s positive voltage
6 VC2 Connection pin for battery 2's negative voltage, for battery 3’s positive voltage
7 VC3 Connection pin for battery 3's negative voltage, for battery 4’s positive voltage
8 VSS Input pin for negative power supply, Connection pin for battery 4’s negative voltage
9 CDT Connection pin to capacitor for overdischarge detection delay, for overcurrent detection delay 1
10 CCT Connection pin to capacitor for overcharge detection delay
11 VBATOUT |Output pin for battery voltage and offset voltage
12 CTL4 Pin for selecting output from VBATOUT pin
13 CTL3 Pin for selecting output from VBATOUT pin
14 CTL2 Control pin for charge / discharge FET
15 CTL1 Control pin for charge / discharge FET
16 VREG Output pin for voltage regulator (3.3 V)

Seiko Instruments Inc.
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B Absolute Maximum Ratings

Table 5
(Ta = 25°C unless otherwise specified)
ltem Symbol Applied Pins Absolute Maximum Ratings Unit
Input voltage VDD Vps — Vss—0.3 to Vss+26 V
Input voltage ViN ver, VCé,D\{rC& ceT, Vgs—0.3 to Vpp+0.3 Vv
VMP pin Input voltage Ve VMP Vgs—0.3 to Vgs+26 V
DOP pin output voltage Vpop DOP Vgs—0.3 to Vpp+0.3 V
COP pin output voltage Veop COP Vgs—0.3 to Vgs+26 vV
VVREG pin output voltage Vout VREG Vss—0.3 to Vpp+0.3 V
CTLA1 pin input voltage Verid CTL1 Vss—0.3 to Vpp+0.3 V
CTL2 to CTL4 pin input voltage Verin CTL2, CTL3, CTL4 Vss5—0.3 to Vour+0.3 V
Cell voltage output voltage VeaTouT VBATOUT Vss—0.3 to Vour+0.3 V
o - 300 (When not mounted on board) mwW
Power dissipation Po g
— 1100 mW
Operation ambient temperature Toor — —40 to +85 °C
Storage temperature Tstg — —40 to +125 °C

*1.  When mounted on board
[Mounted board]
(1) Board size :
(2) Board name :

114.3 mm x 76.2 mm x t1.6 mm
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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B Electrical Characteristics
1. S-8243A Series

Table 6 (1/2)
(Ta = 25°C unless otherwise specified)

I ltem | Symbol | Conditions | Min. | Typ. | Max. | Unit | Test circuit

[BATTERY PROTECTION

Overcharge detection voltage n Veun Veun

1=1.2.3 Veun 39Vto4.4V,50mV Step 0,025 Veun 10,025 v 4

Hysteresis voltage n of overcharge v v

detection Vien  |[-0.10Vt0-0.40V, and 0V Hon Vien Hn v 4
-0.05 +0.05

n=1,23

Overdischarge detection voltage Voin Vorn

n=123 VDLH 20V t03.0 vV, 100 mV Step ~0.08 VDLn 1+0.08 V 4

Hysteresis voltage n of v v

Overdischarge detection Vipa  [0.15V1t00.70V,and 0V HDn Viion HDn v 4
-0.10 +0.10

n=1,23

, 0.05V1t0 0.3V, 50 mV Step Viovt Viovt

Overcurrent detection voltage 1 Viovt VM voltage based on Voo 0,025 Viovs 10,025 v 4

Overcurrent detection voltage 2 Viovo VM voltage based on Vpp 0.40 0.50 0.60 V 4

Overcurrent detection voltage 3 Viovs - Vppx0.425 | Vppx0.5 | Vppx0.575 V 4

Temperature coefficient for o o' o

detection and release volta\gti1 I i 10 0 10 mvre 4

Temperature coefficient for Teors  |Ta= -5°C to455°C* 05 0 05 mveC 4

overcurrent detection voltage 2

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

0V battery charge starting charger

voltage Vocua |0V battery charging available - 0.8 15 Vv 7
0V'battery charge inhibition battery \,\ 0V battery charging unavailable 0.4 07 1.1 v 7
voltage

|INTERNAL RESISTANCE

Internal resistance between IS

VMP and VDD Rvom V1=V2=V3=35V 500 1100 2400 kQ 8
Internal resistance between ;o

VMP and VSS Rvswm V1=V2=V3=18V 300 700 1500 kQ 8
VOLTAGE REGULATOR

Output voltage Vour Vop =14V, lour = 3 mA 3.221 3.300 3.379 V 2
Line regulation AVourt |Vop =6 V=18V, loyr =3 mA - 5 15 mV 2
Load regulation AVourz  |Vop =14V, loyr =5 pA53 mA - 15 30 mV 2
|BATTERY MONITOR AMP

L"E“f Ozﬁsset voltage n Vo [V1=V2=V3=35V 60 165 270 mv 3
:]/0:"?92 %a'” n GAMPn [V1=V2=V3=35V 0.2x0.99 0.2 02x1.01 | - 3

|INPUT VOLTAGE, OPERATING VOLTAGE

Operating voltage between

Voo and Vg Vosop - 6 - 18 v 4
CTL1 input voltage for High Vet - Vppx0.8 - - V 6
CTL1 input voltage for Low Ve - - - Vppx0.2 V 6
CTLn input voltage for High
L P olage ortie Verum - V09 | - Var | V| 386
n=2134
CTLn input voltage for Low
n=2 3Yp4 g Vet - - - Vourx0.1 Vv 3,6
Seiko Instruments Inc. 7
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Table 6 (2/2)

ltem | Symbol | Remarks | Min. Typ. Max. | Unit | Test circuit
INPUT CURRENT
Current consumption at not e ;o _
monitoring Vasrour lope V1=V2=V3=35V,Vyp=Vpp 65 120 HA 1
Current consumption at power down |lppy V1=V2=V3=15V, Vyp =Vss - - 0.1 uA 1
Current for VCn at not monitoring o VI=\V2=V3=35V 03 0 03 uA 3
Veatour (=2, 3)
Current for VC2 at monitoring of s VI=\V2=V3=35V ~ 20 79 uA 3
VBATOUT
Current for VC3 at monitoring of s Vi=\V2=V3=35V ~ 10 40 uA 3
VBATOUT
Current for CTL1 at Low leqe [V1=V2=V3=35V, Ve =0V -0.4 -0.2 - uA 5
Current for CTLn at High
n=234 : leTLm Verin = Vour - 25 5 HA 9
Current for CTLn at Low
n=234 leTiaL Vern =0V -5 -2.5 - uA 9
OUTPUT CURRENT
Leak current COP lcon Veop =24V - - 0.1 uA 9
Sink current COP leor Veop = Vsgt0.5 V 10 - - uA 9
Source current DOP looH Vpop = Vpp-0.5V 10 - - A 9
Sink current DOP loor Vpop = Vsst0.5V 10 - - |.lA 9
Source current Veatout lygaTH Veatout = Vop—-0.5V 100 - - |.1A 9
Sink current VBATOUT |VBATL VBATOUT = Vss+0.5 V 100 - - IJ.A 9

Applied to S-8243AACFT and S-8243AADFT

ltem | Symbol | Conditions Min. Typ. Max. | Unit | Test circuit
DELAY TIME
Overcharge detection delay time |ty Cer=0.1pF 0.5 1.0 1.5 S 5
Overdischarge detection delay time tp. Cor=0.1pF 50 100 150 ms 5
Overcurrent detection delay time 1 [tiovq Cpr=0.1puF 5 10 15 ms 5
Overcurrent detection delay time 2 |tiov, - 1.5 25 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.

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

8 Seiko Instruments Inc.
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2. S-8243B Series

Table 7 (1/2)
(Ta = 25°C unless otherwise specified)

I ltem | Symbol | Conditions | Min. | Typ. | Max. | Unit | Test circuit
[DETECTION VOLTAGE
Overcharge detection voltage n Veun Veun Veun
n=1.2.3.4 Veun 3.9Vto4.4V,50mV Step 0,025 10,025 v 4
Hysteresis voltage n of overcharge N N
detection Vien  |-0.10V10-0.40V, and OV Hen Vi Hen Vv 4
-0.05 +0.05
n=1,234
Overdischarge detection voltage Voun Voun
n=1.2.3.4 Voin 20Vt03.0V, 100 mV Step 0,08 Voin 10,08 v 4
Hysteresis voltage n of
. . VHDn VHDn
overdischarge detection Vion 0.15Vt00.70V,and 0V Vipn vV 4
-0.10 +0.10
n=1234
) 0.05Vt0 0.3V, 50 mV Step Viovt Viovt
Overcurrent detection voltage 1 Viovt VM voltage based on Vop 0,025 Viovt 10,025 Vv 4
Overcurrent detection voltage 2 Viovo VM voltage based on Vpp 0.40 0.50 0.60 V 4
. VDD VDD VDD
Overcurrent detection voltage 3 Viovs - 20,425 05 0575 Vv 4
Temperature coefficient for . '3 o
detection and release voltage " Teoer  |Ta=-5Cl0+55°C 10 0 10 mvIC 4
Temperalure coeffient or Teoe  |Ta=-57Cto+55°C" 05 0 05 |mvec | 4

overcurrent detection voltage 2

0 V 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.)

0V battery charge starting charger

Voltage Vocha |0V battery charging allowed - 0.8 15 v 7
0V battery charge inhbition battery \, 1 battery charging inhibited 0.4 07 11 v 7
voltage

|INTERNAL RESISTANCE

Internal resistance between

VMP and VDD Ryow [VI1=V2=V3=V4=35V 500 1100 2400 kQ 8
Internal resistance between A\t s

VMP and VSS Rysm V1=V2=V3=V4=18V 300 700 1500 kQ 8
VOLTAGE REGULATOR

Output voltage Vour Vpp =14V, loyr =3 mA 3.221 3.300 3.379 V 2
Line regulation AVourt [Vop =6 V18V, loyr =3 mA - 5 15 mV

Load regulation AVOUTQ VDD =14V, |OUT =5 },lA—)3 mA - 15 30 mV 2
|BATTERY MONITOR AMP

Input offset voltage n Vorn  [V1=V2=V3=V4=35V 60 165 270 mv 3
n=1,2234

:]/oz't?gg 933'2 n GAMPn [V1=V2=V3=V4=35V 0.2x0.99 02 02401 | — 3

|INPUT VOLTAGE, OPERATING VOLTAGE

Operating voltage between

Vop and Vs Vbsop - 6 - 18 v 4
CTL1 input voltage for High Vet - Vppx0.8 - - V 6
CTL1 input voltage for Low Ve - - - Vppx0.2 V 6
CTLn input voltage for High

_ P 9 9 Vet - Vourx0.9 - Vour v 3,6
n=234
CTLn input voltage for Low
A Vorun : - = | Voot | V| 36

Seiko Instruments Inc. 9
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Table 7 (2/2)

ltem | Symbol | Remarks | Min. Typ. Max. | Unit | Test circuit
INPUT CURRENT
Current consumption at not IR _
monitoring Vasrour lope V1=V2=V3=V4=35V,Vyp=Vpp 65 120 HA 1
Current consumption at power down |lppy V1=V2=V3=V4=15V, Vyp = Vgs - - 0.1 A 1
Current for VCn at not monitoring o VI=\V2=V3=V4=35V 03 0 03 uA 3
Veatour (=2, 3)
Current for VC1 at monitoring of e VI=\V2=V3=Va=35Y ~ 32 104 uA 3
VBATOUT
Current for VC2 at monitoring of s VI=\V2=V3=Va=35Y ~ 20 79 uA 3
VBATOUT
Current for VC3 at monitoring of e V1=V2=V3=VA=35V, Vers =0V ~ 10 40 uA 3
VBATOUT
Current for CTL1 at Low leTia V1=V2=V3=V4=35YV, Verg = oV -0.4 -0.2 - I,lA 5
Current for CTLn at High
n=234 g letn |Verin = Vour - 25 5 HA 9
Current for CTLn at Low
n=234 leTn Vern =0V -5 -2.5 - HA 9
OUTPUT CURRENT
Leak current COP lcon Veop =24V - - 0.1 uA 9
Sink current COP lco Veop = Vgs+0.5 V 10 - - I,lA 9
Source current DOP looH Vpop = Vpp—0.5V 10 - - A 9
Sink current DOP loor Vpop = Vsst0.5 V 10 - - |.lA 9
Source current Veatout lygaTH Veatout = VDD_O-S V 100 - - HA 9
Sink current Vaarour lveaL Vearout = Vsst0.5 V 100 - - ',LA 9

Applied to S-8243BAEFT, S-8243BAFFT, S-8243BAHFT

ltem | Symbol | Conditions Min. Typ. Max. | Unit | Test circuit
DELAY TIME
Overcharge detection delay time |ty Cer=0.1pF 0.5 1.0 15 S 5
Overdischarge detection delay time tp. Cpr=0.1pF 50 100 150 ms 5
Overcurrent detection delay time 1 [tiovs Cor=0.1pF 5 10 15 ms 5
Overcurrent detection delay time 2 [tiov2 - 1.5 2.5 4.0 ms 4
Overcurrent detection delay time 3 |tioys - 100 300 600 s 4

Applied to S-8243BADFT

ltem | Symbol | Conditions Min. Typ. Max. | Unit | Test circuit
DELAY TIME
Overcharge detection delay time tou Cer=0.1pF 0.5 1.0 15 S 5
Overdischarge detection delay time |ty Cor=0.1pF 55.5 111 222 ms 5
Overcurrent detection delay time 1 [tiovs Cpr=0.1pF 3.31 6.62 13.2 ms 5
Overcurrent detection delay time 2 |tov, - 1.5 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.

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

10 Seiko Instruments Inc.

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/6143672/s-8243bahft-tb-g.html

BATTERY PROTECTION IC FOR 3-SERIAL OR 4-SERIAL CELL PACK
Rev.2.7 oo S-8243A/B Series

B Test Circuits

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 Veatour, lope, is @ current measured at the VSS pin when V1 =V2 =V3 =V4 =
3.5V and Vyp = Vpp. Current consumption at power down, Ippy, is a current measured at the VSS pin when V1 =V2 =
V3=V4 =15V and VMP = Vss.

2. Voltage regulator (Test circuit 2)

Output voltage of the regulator Voyr is a voltage measured at the VREG pin when Vpp = Ve = 14 V and loyt = 3 mA.
Line regulation of the voltage regulator AVoyr4 is defined by the equation AVoyt1 = Vouto—Vout1 Where Voyrq is the
output voltage when Vpp = Vyp = 6 V and loyt = 3 mA, and Vgyr2 is the output voltage when Vpp = Vyp = 18 V and loyt
=3 mA.

Load regulation of the regulator is defined by the equation AVoyt2 = Vouts—Vout Where Voyrs is the output voltage when
VDD = VMp =14V and IOUT =5 HA

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 lyc,n are at the same time

measured.
Table 8
CTL3 pin status CTL4 pin status VBATOUT pin output VCn (n =1, 2, 3) pin current
Veriay min. Verian Min. VorE1 lyc1 at VC1 pin
Veriay min. Open VBat1 -
Verisy min. Veria max. Vorr2 lvco at VC2 pin
Open Vetian min. Vear2 -
Open Open VorE3 lycz at VC3 pin
Open Veria max. VBat3 -
Veria max. Verian min. Vorrs lveny @t VCn pin (n=1, 2, 3)
Ve max. Open Veat4 -

Voltage gain of the battery monitor amp for each cell is calculated by the equation
GAMPnh = (VBATn_VOFFn) /'Vn (n =1to 4)

Seiko Instruments Inc. 11
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4. Overcharge detection voltages, overcharge detection hysteresis, overdischarge detection
voltages, overdischarge detection hysteresis, and overcurrent detection voltages (Test circuit 4)

4.1 Overcharge detection voltages, hysteresis voltages, and overdischarge detection voltages

In the following Ve = 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
thatV1=V2=V3=V4=35V.

The overcharge detection voltage V¢y 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¢4 is then defined
by the difference between the overcharge detection voltage V¢y1 and the overcharge release voltage Ve, ;.

The overdischarge detection voltage Vp, 1 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
Vpu 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 Vyps is then defined by the difference between the
overdischarge release voltage Vpy1 and the overdischarge detection voltage Vp, 4.

Other overcharge detection voltage Vyn, hysteresis voltage of overcharge detection Vy¢c,, overdischarge detection
voltage Vp.,, and hysteresis of the overdischarge detection voltage Vyp, ( for n = 2 to 4) are defined in the same
manner as in the case forn = 1.

4. 2 Overcurrent detection voltages

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

The overcurrent detection voltage 1, VIOV1 is defined by the voltage difference VDD — VMP 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 3is V1 =V2=V3=V4 =35V, Vyp = Vpp
and the CDT pin voltage Vcpr = Vss . The DOP pin voltage thus provides “Low”.

The overcurrent detection voltage 2, V oy, 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, t,oy» is a time needed for the DOP pin to become “High” from “Low” when the
VM pin voltage is changed quickly to Vo2, min.—0.2 V from the starting condition Viyp = Vpp.

The overcurrent detection voltage 3, V\ov3 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, t,ov3 is a time needed for the DOP pin to become “High” from “Low” when the
VM pin voltage is changed quickly to V|oy3 min.—0.2 V from the starting condition Viyp = Vpp.

12 Seiko Instruments Inc.
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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 =3.5V and Vyp = Vpp.
Current that flows between the CTL1 pin and Vgg is the CTL1 pin current Ict 1.

The overcharge detection delay time tcy is a time needed for the COP pin voltage to change from “Low” to “High” just
after the V1 voltage is rapidly increased from 3.5V t04.5V.

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—0.35V when V1 =3.5V.

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 V¢4 = Ve min. and CTL2 is OPEN.

Pin voltages of the COP and the DOP should be “Low” when V1 = Verq max. and CTL2 is OPEN.

Pin voltage of the COP is “High” and the pin voltage of the DOP is “Low” when V¢4 = Ve max. and Vero = Verion
min.

Pin voltage of the COP is “Low” and the pin voltage of the DOP is “High” when V¢4 = Ve max. and Vero = Vool
max.

7. 0 V 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 =0V for a product in which 0 V battery charging is available.
The COP pin voltage should be lower than Vycya max.—1 V when the VMP pin voltage Ve = Vocna Mmax.

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

Seiko Instruments Inc. 13
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8. Internal resistance (Test circuit 8)

The resistance between VDD and VMP is Rypy and is calculated by the equation Rypy = Vpp / lvpm Where lypy is a VMP
pin current after Vyp is changed to Vgss from the starting condition V1 =V2=V3=V4 =3.5V and Vyp = Vpp.

The resistance between VSS and VMP is Rysy and is calculated by the equation Rysy = Vpp / lvsm Where lygy is a 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)

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

Pin current for CTL2 at “High” is Ict 24 @and is obtained by setting Ver2 = Vour-

Pin current for CTL2 at “Low” is Icti o, and is obtained by setting Vcrio = 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 V¢op = Vpp. And
pin current for COP at “Low” is I¢o. and is obtained by setting V1 =V2=V3=V4 =35V, Vyp = Vpp, and Vcop = 0.5 V.
Pin current for DOP at “Low” is Ipo. and is obtained by setting V1 =V2=V3=V4 =3.5V, Vyp = Vpp, and Vpop = 0.5 V.
And pin current for COP at “High” is Icon and is obtained by setting V1 =V2=V3 =V4 =35V, Vyp = Vpp—1 V, and Vpop
= VDD_O-S V.

Pin current for VBATOUT at “High” is lygatn and is obtained by setting CTL3 and CTL4 are open and Vgatout =
Vorr3—0.5 V. And pin current for VBATOUT at “Low” is lyga. @nd is obtained by setting Veatoutr = Vorrs+0.5 V.
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1. Battery protection circuit

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

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

1.1 Normal status

When all of the battery voltages are in the range from Vp,, to Vcu, and the discharge current is lower than a specified
value (the VMP pin voltage is lower than V|oy4), the charging and discharging FETs are turned on.

1.2 Overcharge status

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 status is released when one of the following two conditions holds.

(a) All battery voltages become lower than Vcy, + Vicn.

(b) Vop—Vme>Viov1 (A load is connected, and discharging starts.)

1. 3 Overdischarge status

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. This is the overdischarge
status.

1.4 Power down status

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

(a) COP High-Z  (Charging FET is turned off)

(b) DOP Voo (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 status 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 VDD / 2 or higher. (A charger is
connected.)

1.5 Overcurrent status

The S-8243 has three overcurrent detection levels (Viov1, Viov2 and Vioys) and three overcurrent detection delay
times (tovs, tiov2 and tovz) 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 Vigy¢) and the state
continues for t,oy4 or longer, the S-8243 enters the overcurrent status in which the DOP pin voltage becomes Vpp
level to turn off the discharging FET to stop discharging, the COP pin becomes high impedance and is pulled up to
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 (Vo2 and V| oy3) and
overcurrent detection delay times (tov2 and toy3) is the same as that for Vioy4 and tioys.

The overcurrent status is released when the following condition holds.

(@) 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. )

Seiko Instruments Inc.
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1.6 0V 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) 0V battery charging is allowed (0 V battery charging is available)
When a charger voltage is higher than Vycpa, 0 V battery can be charged.
(b) 0V battery charging is forbidden (0 V battery charging is impossible)
When one of the battery voltages is lower than Vo, 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 (tcys to tcys) 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 (t,ov1) are determined by the
external capacitor at CDT pin. Overcurrent detection delay time 2,3 (tiov2, tiovs) are fixed internally.

S-8243AAC, S-8243AAD, S-8243BAE, S-8243BAF, S-8243BAH
min. typ. max.
tou[s] = Delay factor ( 5 10 15 ) x Ccr[uF]
toL [ms] = Delay factor ( 500 1000 1500 )x Cpr[uF]
tiovs [ms] = Delay factor ( 50 100 150 ) x Cpr[uF]

S-8243BAD
min. typ. max.
teu [s] = Delay factor ( 5 10 15 ) x Cer [UF]
tor [ms] = Delay factor ( 555 1110 2220 )x Cpr [uF]
tiov1 [ms] = Delay factor (  33.1 66.2 132 ) x Cpr [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 status 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) Vatn = GAMPN X Vpatteryn + Vorrn Where GAMPN is the n-th voltage gain of the amp, Vgarteryn is the n-th
battery voltage, and Voer, is the n-th offset voltage of the amp.

(b) N-th offset voltage Voren
Each battery voltage Veatteryn (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 ps is needed for the battery monitor
amp to become stable.

Caution In the power down status the battery monitor amp output is the Vsg level.

Seiko Instruments Inc. 17
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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 Vpatout (A series) Veatout (B series)
High High V1 Offset V1 Offset
High Open V1 x 0.2 + V1 Offset V1 x 0.2 + V1 Offset
High Low Don't use. V2 Offset
Open High Don’t use. V2 x 0.2 + V2 Offset
Open” Open’” V2 Offset V3 Offset
Open Low V2 x 0.2 + V2 Offset V3 x 0.2 + V3 Offset
Low High V3 Offset V4 Offset
Low Open V3 x 0.2 + V3 Offset V4 x 0.2 + 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) aMSS is generated through the external filter (Ryss and Cyss) as a result of input
voltage fluctuations.
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B Timing Charts

1. Overcharge detection, Over discharge detection
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*1. State depends on CTL3 and CTL4 input levels. Refer to Figure 9.

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

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

Figure 6
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2. Overcurrent detection

*1. Vreturn = Voo / 6 (typ.)

*2. State depends on CTL3 and CTL4 input levels. Refer to Figure 9.

*3. <1>: Normal status, <2>: Overcurrent status

Remark The charger is assumed to charge with a constant current. Vgg+ indicates the open voltage of the charger.
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3. CTL1, CTL2 pin voltage

Rev.2.7 oo
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*{. State depends on each battery voltage and the VMP pin voltage.
*2. State depends on CTL3 and CTL4 input levels. Refer to Figure 9.
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4. CTL3, TL4 pin voltage

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

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
Rev.2.7 oo S-8243A/B Series

B Battery Protection IC Connection Example

1. S-8243A Series

Discharging FET Charging FET

@ »
T Ll
Sl I =
T T Rcor <2 Ruwe —O
CTL1
Roop EE
—]1voD VREG 16 }——
[—] 2 DOP CTL1 15 F—wW\V— Cvrec
Rerut
—]3cop cTL2 14 F——WW——
Reriz Microcomputer
14 VMP CTL3 13 —WW—
pp— S-8243A Rers
—]5vcr CTL4 12 [ ——W——
:l:Cvcz Rcria
— W —]svc2 VBATOUT 11 [ }——WA———
- Rvez :l:Cvcs Rvear
y —7vcs ceTi0 f—rp
p— Rves ZZcyes Ceor
W [—]8VSS CDT 9
Rvss
=

EB-
Figure 10

Table 11 Constants for External Components

No. Part Typ. Range Unit
1 Rvez 1 0.51t01" kQ
2 Rvcs 1 051t01" kQ
3 Rvss 10 2.2t010" Q
4 Roop 5.1 21t0 10 kQ
5 Reop 1 0.1t0 1 MQ
6 Rump 5.1 1t0 10 kQ
7 Reris 1 1t0 100 kQ
8 Rerio 1 1to 10 kQ
9 Retis 1 110 10 kQ
10 Reris 1 1to 10 kQ
11 RVBAT 0 0to 100 kQ
12 Cycz 0.047 0.047 t0 0.22" uF
13 Cvecs 0.047 0.047 t0 0.22" uF
14 Cuss 4.7 2.2t0 10" uF
15 Cecer 0.1 More than 0.01 uF
16 Cept 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 uF ¢ Q and to be
Rvcz X Cycz = Ryes X Cyes = Ryss X Cyss.

Caution1. 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. 23
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2. S-8243B Series

Discharging FET ~ Charging FET
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Figure 11
Table 12 Constants for External Components
No. Part Typ. Range Unit
1 Ryc 1 051t01" kQ
2 Rvez 1 0.51t01" kQ
3 Rves 1 0.51t0 1" kQ
4 Ryss 10 2.2t010" Q
5 Rpop 5.1 2to 10 kQ
6 Rcop 1 0.1to 1 MQ
7 Ry 5.1 110 10 kQ
8 Recrid 1 1to 100 kQ
9 RCTL2 1 11010 kQ
10 RCTL3 1 1to 10 kQ
11 Recria 1 1t0 10 kQ
12 RVBAT 0 0to 100 kQ
13 Cvct 0.047 0.047 to 0.22™ uF
14 Cvcz 0.047 0.047 to 0.22" uF
15 Cves 0.047 0.047 to 0.22" uF
16 Cuss 4.7 2.2t010" uF
17 Cecer 0.1 More than 0.01 uF
18 Cecor 0.1 More than 0.02 uF
19 CVREG 4.7 0.68 to 10 LLF

*1. Please set up a filter constant to be Ryss x Cyss = 22 uF ¢ Q and to be
Rvct X Cver = Rycz X Cycz = Ryes X Cyes = Ryss X Cyss.

Caution1.
2.
3.
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No resistance should be inserted in the power supply pin VDD.

The above constants are subject to change without prior notice.
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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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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B The Example of Application Circuit

1. S-8243A Series

PAN & i
] »
EB-/Q
T VREG
cTL1
< REG LED1[—wWW—e—¢
LED2[F—W—e—¢
1VDD VREG 16 VCC LED3
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Figure 12
2. S-8243B Series
o e >
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Figure 13

Caution The above connection example will not guarantee successful operation. Perform thorough evaluation
using the actual application.
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B Characteristics (Typical Data)

1. Current consumption

S-8243BAF S-8243BAF
lore — Vb lope — Temp
120 120
100 100
= 80 § 80
=60 —1 =60
g g
540 940
20 20
0 0
0 4 8 12 16 20 24 -40 -20 0 20 40 60 80
Vop [V] Ta[°C]
S-8243BAF S-8243BAF
lppn — Temp
lonn — Vi PDN
0.10 o 0.10
0.08 0.08
i 0.06 30.06
30.04 50.04
_Q_ —
0.02 0.02
0.00 0.00 =
0 4 8 12 16 20 24 40 20 0 20 40 60 80
Voo [V] Ta[C]
2. Overcharge detection/release voltage, overdischarge detection/release voltage, overcurrent
detection voltages, and delay times
S-8243BAF S-8243BAF S-8243BAF
Vou — Temp VoL — Temp Voy —Temp
4.275 4.05 2.500
4.270 2475
4.265 4.03 2.450
4.260 :
S 4.255 < 4.01 <2425
= 4.250 = L — ~ = 2.400
o) ~ J o}
O 4.245 /,/ ! 03.99 b~ <2375
4240 |/ 2.350
4.235 3.97 '
4230 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. — Tem Viov1 =V, V —Tem
048 DL p 0.225 10V1 DD 0.225 10v1 p
0.220 0.220
246 0.215 0.215
2-2‘2‘ 0.210 0.210
=2 < 0.205 S 0.205
= 240 | 1 =020 = 0.200 |
a 3 0.195 3 0.195
> 2.38 [l S
2.36 > 0.190 0.190
: 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 [°C] Voo [V] Ta[°C]
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S-8243BAF Viovz - Voo S-8243BAF Viovz — Temp S-8243BAF . .
Vpp Reference -
iy DD 0.40 Vpp Reference 0575 10v3 — VDD
0.550
-0.45 ~
— 048 8 0.525
= = >
& -0.50 §-0.50 “» 0.500
] o 3
> > < 0.475
-0.55 -0.55
0.450
-0.60 -0.60 0.425
10 12 14 16 —40-20 0 20 40 60 80 10 12 14 16
Voo [V] Ta[C] Voo [V]
S-8243BAF S-8243BAF S-8243BAF
v T ) c tcu — Temp
jovz — lemp cu— Cc -
0.575 15 - 25 Cer=0.1uF
) 0.550 20
8 0525 _10 yd s
m p— . P
~ 0.500 = / 2 N
3 2 P 31.0 T~
< 0475 5 - - o
0.450 / 0.5
0.425 0 0.0
—40-20 0 20 40 60 80 0 02 04 06 08 1.0 —40-20 0 20 40 60 80
Ta[°C] Ccr [UF] Ta[°C]
S-8243BAF S-8243BAF S-8243BAF
¢ o toL — Temp ¢ c
DL — VDT = I0V1 — DT
s 200 P
—1000 & 100
2 g 7150 INQ £ d
£ £ N = /
3 / 2100 g pd
= 500 - G T~ I < 50 7
yd 50 yd
0 0 0
0 02 04 06 08 10 4020 0 20 40 60 80 0 02 04 06 08 1.0
Cor [UF] Ta[°C] Cor [uF]
S-8243BAF S-8243BAF S-8243BAF
tiovs — Temp
= t —Tem t —Tem
25 Cpr=0.1uF 40 10V2 p 600 10V3 p
20 35 500
g 15 gs.o 2 400
- SN [\ g
g 10 ~—_ 325 5300
5 2.0 200
0 1.5 100

-40-20 0 20 40 60 80
Ta [°C]
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3. COP/ DOP pin current
S-8243BAF

ICOH_VCOP
0.10
0.08
< 0.06
I
8004
0.02
0.00
0 4 8 12 16 20 24
Veor [V]
S-8243BAF
IDOH_VDOP
0
-1
< /
g -2 4
> /
0-3
= /
4 L
-5
0 18 36 54 72
Voor [V]
4. Voltage regulator
S-8243BAF
Vour — Temp
36
35
—34
=
533 —
(@]
>32
3.1
3.0
—40-20 0 20 40 60 80
Ta [°C]
S-8243BAF
Vour = lour
4.0
»
3.0 o
S 85°C 7
£ 2.0 25°C
2
O
3 \
1.0 / Ta =-40°C
o yAan
0 20 40 60 80 100
lout [MA]
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40
35
30 -
g 25 e
=20
815 /
10
s |/
0
0 35 7.0 105 14.0
Veor [V]
S-8243BAF
IDOL_VDOP
40
35
30 -
% 25 -
= 20
815
[a)]
10 /
s |/
0
0 35 7.0 105 14.0
Voor [V]
S-8243BAF Vour - Voo
Vpp =024V, Ta=25°C
3.8 —
IOUT =5 HA
| L
S 3.3
% 100‘ HA
> 28 10 mA
/\ m
| 3‘mA
23
0 4 8 12 16 20 24
Voo [V]
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Vour = lout
0 V1=V2=V3=V4=Vgar
A Y
1 18 V-
10V
| 14V __|
) |
VDD=6V
0 20 40 60 80 100
lout [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 | |
e 178 0.201 GAMP3GANIP4
=170 Vorr2 Vore S170 |— Vore, . VorFF1 - \
g c OFF2 \ \ o ——
= 165 N — =165 —\ 20.200 [ —
5 __-—AC‘ L5 \:§\ —~—] o \ —
= 160 2160 — /§
e — 0.199 |- GAMP2 |/ T~
185 F—Vors — Vorra | 155 |— \‘/OFFS‘ Vorrs ‘ GAMP1
150 | | 150 — 0.198 | |
1 2 3 4 5 —40-20 0 20 40 60 80 1 2 3 4 5
Veat [V] Ta[°C] Vear [V]
S-8243BAF
GAMP - Temp
0.202
‘ ‘ B
GAMP4
0.201 |- GAMP3 ‘\
o
20.200
O
0199 ['GAMP2 “GAMP1
0.198 ‘ | ||
—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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