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The S-8245A/C Series is a protection IC for 3-serial to 5-serial cell lithium-ion rechargeable batteries, which includes
high-accuracy voltage detection circuits and delay circuits. It is suitable for protecting 3-serial to 5-serial cell lithium-ion
rechargeable battery packs from overcharge, overdischarge, and overcurrent. Cascade connection using the S-8245A/C
Series realizes protecting 6-serial or more cells lithium-ion rechargeable battery packs.

Connecting an NTC, it allows for the temperature detection at four different points: high temperature detection during
charging, low temperature detection during charging, high temperature detection during discharging, and low temperature
detection during discharging.

B Features
e High-accuracy voltage detection for each cell
Overcharge detection voltage n (n = 1 to 5): 3.550 V t0 4.600 V (50 mV step) Accuracy +20 mV
Overcharge release voltage n (n = 1 to 5): 3.150 V to 4.600 V' Accuracy +50 mV
Overdischarge detection voltage n (n = 1 to 5): 2.000 V to 3.200 V (100 mV step) Accuracy +80 mV
Overdischarge release voltage n (n = 1 to 5): 2.000 V to 3.400 V2 Accuracy +100 mV
e Three-level discharge overcurrent detection:
Discharge overcurrent 1 detection voltage: 0.020 V t0 0.300 V (10 mV step) Accuracy +10 mV
Discharge overcurrent 2 detection voltage: 0.040 V to 0.500 V (20 mV step) Accuracy +15 mV
Load short-circuiting detection voltage: 0.100 V to 1.000 V (25 mV step) Accuracy +50 mV
e Charge overcurrent detection:
Charge overcurrent detection voltage: —0.300 V to —0.020 V (10 mV step) Accuracy +10 mV

e Each delay time is settable by an external capacitor
(Load short-circuiting detection delay time and temperature detection delay time are internally fixed)
¢ Independent control of charge inhibition, discharge inhibition, and power-saving by each control pin

e 0V battery charge function is selectable: Available, unavailable
¢ Power-down function is selectable: Available, unavailable
e CIT pin internal resistance value is selectable: 831 kQ typ., 8.31 MQ typ.

e CO and DO pin output voltage is limited to 15 V max. respectively

e Switching control for 3-serial to 5-serial cell is possible by inputting voltage to the SEL1 pin and the SEL2 pin

¢ Protection of 6-serial or more cells is possible by cascade connection

o Temperature detection is possible at four different points by connecting an NTC
High temperature detection ratio during charging / discharging: 0.600 to 0.900 (0.005 step)  Accuracy +0.005
Low temperature detection ratio during charging / discharging:  0.030 to 0.400 (0.005 step)  Accuracy +0.005

¢ High-withstand voltage: Absolute maximum rating 28 V

¢ Wide operation voltage range: 5Vto24V

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

e Low current consumption
During operation: 20 uA max. (Ta = +25°C)
During power-down: 0.5 pA max. (Ta = +25°C)
During power-saving: 0.1 pA max. (Ta = +25°C)

e Lead-free (Sn 100%), halogen-free

*1. Overcharge release voltage = Overcharge detection voltage — Overcharge hysteresis voltage
(Overcharge hysteresis voltage n (n = 1 to 5) is selectable in 0 V to 0.4 V in 50 mV step)

*2. Overdischarge release voltage = Overdischarge detection voltage + Overdischarge hysteresis voltage
(Overdischarge hysteresis voltage n (n = 1 to 5) is selectable in 0 V to 0.7 V in 100 mV step)

B Application

¢ Lithium-ion rechargeable battery pack

B Package

e 24-Pin SSOP
ABLIC Inc. 1
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B Block Diagram
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Remark Diodes in the figure are parasitic diodes.
Figure 1
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B Product Name Structure

1. Product name

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

Package abbreviation and IC packing specifications*1
FGT1: 24-Pin SSOP, Tape

Serial code™
Sequentially set from AAto ZZ

Product type
A: For application circuit with an integrated charge and discharge path
C: For application circuit with separate charge and discharge paths

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

2. Package
Table 1 Package Drawing Code
Package Name Dimension Tape Reel
24-Pin SSOP FS024-B-P-SD FS024-B-C-SD FS024-B-R-SD

ABLIC Inc.
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3. Product name list
3.1 S-8245A Series
Table 2 (1/2)
. . Disch Disch L h
Overcharge | Overcharge [Overdischarge | Overdischarge Ischarge ischarge qad " Charge
. . Overcurrent [ Overcurrent [ Short-circuiting | Overcurrent
Detection Release Detection Release . . : .
Product Name 1 Detection | 2 Detection Detection Detection
Voltage Voltage Voltage Voltage
Veul Vol Vol Voul Voltage Voltage Voltage Voltage
v c o i [Vbiovi] [Vbiovz] [VshorT] [Veciov]
S-8245AAA-FGT1U | 4.100V 4.050 V 2.600 V 2.700V 0.020 V 0.040 V 0.100 vV -0.020 V
S-8245AAB-FGT1U | 4.350V 4.150 V 2.400V 2.700V 0.150 VvV 0.300 V 0.500 V -0.150 VvV
S-8245AAC-FGT1U | 4.250V 4.150 V 2.500 V 3.000 V 0.100 V 0.200 V 0.500 V -0.100 V
Table 2 (2/2)
CIT Pin |High Temperature| Low Temperature [High Temperature| Low Temperature
0V Battery | Power- Internal | Detection Ratio | Detection Ratio | Detection Ratio | Detection Ratio
Product Name Charge down Resistance during during during during
Function™ | Function? | Value™ Charging Charging Discharging Discharging
[Rei] [rTHcH] [rTHcL] [rTHDH] [rTHDL]
S-8245AAA-FGT1U | Available | Available | 831 kQ 0.670 0.270 0.795 0.190
S-8245AAB-FGT1U |Unavailable| Available | 831 kQ 0.850 0.150 0.900 0.100
S-8245AAC-FGT1U |Unavailable| Available | 831 kO 0.670 0.270 0.795 0.190
*1. 0V battery charge function "available" / "unavailable" is selectable.
*2. Power-down function "available" / "unavailable" is selectable.
*3. CIT pin internal resistance value 831 kQ typ. / 8.31 MQ typ. is selectable.
Remark Please contact our sales office for products other than those specified above.
3.2 $S-8245C Series
Table 3 (1/2)
Overcharge | Overcharge [Overdischarge | Overdischarge Discharge | Discharge and " Charge
. . Overcurrent [ Overcurrent [ Short-circuiting | Overcurrent
Detection Release Detection Release . . : .
Product Name 1 Detection | 2 Detection Detection Detection
Voltage Voltage Voltage Voltage
Voul Vol Vol Voul Voltage Voltage Voltage Voltage
v ct - oY [Vbiovi] [Vbiovz] [VshorT] [Vciov]
S-8245CAA-FGT1U | 4.100V 4.050 V 2.600 V 2.700V 0.020 V 0.040 V 0.100 V -0.020 V
S-8245CAB-FGT1U | 4.250V 4.150 V 2.500 V 3.000 V 0.100 V 0.200 V 0.500 V —0.100 V
Table 3 (2/2)
CIT Pin |High Temperature| Low Temperature [High Temperature| Low Temperature
0V Battery | Power- Internal | Detection Ratio | Detection Ratio | Detection Ratio | Detection Ratio
Product Name Charge down Resistance during during during during
Function™ | Function? | Value™ Charging Charging Discharging Discharging
[Rei] [rTHcH] [rTHcL] [rTHDH] [rTHDL]
S-8245CAA-FGT1U |Unavailable| Available | 831 kQ 0.670 0.270 0.795 0.190
S-8245CAB-FGT1U |Unavailable| Available | 831 kQ 0.670 0.270 0.795 0.190

*1.

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

*2. Power-down function "available" / "unavailable" is selectable.
*3. CIT pin internal resistance value 831 kQ typ. / 8.31 MQ typ. is selectable.

Remark Please contact our sales office for products other than those specified above.

A
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BATTERY PROTECTION IC FOR 3-SERIAL TO 5-SERIAL CELL PACK

Rev.1.4 oo S-8245A/C Series
B Pin Configuration
1. 24-Pin SSOP
] Table 4
Top view Pin No. | Symbol Description
1 24 1 TH Input pin for temperature detection
=fe : st
3 5 2 VDD Input plr.1 for poS|t|ve pgyver supply,
4 21 connection pin for positive voltage of battery 1
5 20 3 VC1 Connection pin for positive voltage of battery 1
6 19 Connection pin for negative voltage of battery 1,
7 18 4 VC2 . . "
8 17 connection pin for positive voltage of battery 2
9 16 5 VC3 Connection pin for negative voltage of battery 2,
1]? 1‘51 connection pin for positive voltage of battery 3
12 13 6 VCa Connection pin for negative voltage of battery 3,
connection pin for positive voltage of battery 4
Figure 2 Connection pin for negative voltage of battery 4,
7 VC5 . . o
connection pin for positive voltage of battery 5
Input pin for negative power supply,
8 VSS . . .
connection pin for negative voltage of battery 5
9 VINI Voltage detection pin between VSS pin and VINI pin
Switching pins for number of cells in series
10 | SEL1 [SEL1, SEL2] =['L","L"]:  5-serial cell
[SEL1, SEL2] =["L", "H"] : 4-serial cell
11 SEL2 [SEL1, SEL2] = ["H", "L"] : 3-serial cell
[SEL1, SEL2] =["H", "H"] : _ Setting inhibited
12 cIcT Capacitor connection pin for c.ielay
for charge overcurrent detection
13 cCT Capacitor connectlon.pln for delay
for overcharge detection voltage
14 cDT Capamtor connection p|r? for delay
for overdischarge detection voltage
Capacitor connection pin for delay
15 CIT . .
for discharge overcurrent 1 detection
16 CIT2 Capacitor connection pin for delay
for discharge overcurrent 2 detection
17 PSO Output pin for power-saving signal (CMOS output)
18 DO Connection pin of discharge control FET gate (CMOS output)
Connection pin of charge control FET gate
19 CoO .
(Pch open-drain output)
20 VM Voltage detection pin between VSS pin and VM pin
21 CTLC Control pin for CO pin output
22 CTLD Control pin for DO pin output
23 PSI Control pin for Power-saving
24 VREG Voltage output pin for temperature detection

ABLIC Inc.
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B Absolute Maximum Ratings

Table 5
(Ta = +25°C unless otherwise specified)
ltem Symbol Applied Pin Absolute Maximum Rating | Unit

Input voltage between VDD pin and VSS pin [Vps VDD Vss— 0.3 to Vss + 28 \%

VC1, VC2, VC3, VC4, VC5,
Input pin voltage 1 VNt CCT, CDT, CIT, CIT2, CICT, Vss— 0.3to Vpp+ 0.3 \Y

SEL1, SEL2, TH
Input pin voltage 2 Vin2 VM, VINI, PSI Vop— 28 to Vpp + 0.3 V
Input pin voltage 3 VN3 CTLC, CTLD Vss— 0.3 to Vss + 28 V
Output pin voltage 1 Vout1 DO, PSO, VREG Vss— 0.3to Vpp + 0.3 \%
Qutput pin voltage 2 Vour? CcO Vpp— 28 to Vpp + 0.3 V
Operation ambient temperature Topr — —40 to +85 °C
Storage temperature Tstg — —40 to +125 °C

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.

B Thermal Resistance Value

Table 6
ltem Symbol Condition Min. Typ. Max. Unit
Board A — 70 - °C/W
Board B — 60 - °C/W
Junction-to-ambient thermal resistance” 04a 24-Pin SSOP Board C — - - °C/W
Board D — — — °C/W
Board E — — — °C/W

*1. Test environment: compliance with JEDEC STANDARD JESD51-2A

Remark Refer to "l Power Dissipation” and "Test Board" for details.

ABLIC Inc.



BATTERY PROTECTION IC FOR 3-SERIAL TO 5-SERIAL CELL PACK
Rev.1.4 oo S-8245A/C Series

B Electrical Characteristics

Table 7 (1/3)
(V1=V2=V3=V4=V5=3.5V, Ta=+25°C unless otherwise specified)

- . .| Test
Item Symbol Condition Min. Typ. Max. Unit Circuit
Detection Voltage
Overcharge detection voltage n v V1=V2=V3=V4=V5= Veun — v Veun + Y 1
(n = 1to 5) e Veyn — 0.050 V 0.020 °n 1 0.020
Overcharge release voltage n v B Vein — v Vein + v 1
(n = 1to 5) cLn 0.050 cn | 0,050
Overdischarge detection voltage n Voin 3 Voin — Voin Vbin + v 1
(n=1t05) 0.080 0.080
Overdischarge release voltage n Voun 3 Vbun — Voun Vbun + v 1
(n=1t05) 0.100 0.100
Discharge overcurrent 1 Voo B Vbiov1 — Voiov: Vbiov1 + v 1
detection voltage 0.010 0.010
Discharge overcurrent 2 Voous B Vbiovz — Vbiovz Vbiovz + v 1
detection voltage 0.015 0.015
Load short-circuiting detection Verorr _ VSHORT — Vsrorr VsHORT + Vv 1
voltage 0.050 0.050
Charge overcurrent detection Veior _ Vciov — Veior Vciov + Vv 1
voltage 0.010 0.010
Delay Time Function™
CCT pin internal resistance Rcer V1 =Vgy +0.025 6.15 8.31 10.20 |MQ| 1
CDT pin internal resistance Reor V1 =Vp_ —0.085 615 831 1020 kQ 1
CIT pin internal resistance Reir R = 831 k2 615 831 1020 k2 1
Rcir = 8.31 MQ 6.15 8.31 10.20 |MQ| 1
CIT2 pin internal resistance Rcir2 — 123 166 204 kQ 1
CICT pin internal resistance Reict — 123 166 204 kQ 1
CCT pin detection voltage Voer  |[V1=Vou+0.025 \gf’;g \(/)D; OX \SD; 2X v o1
CDT pin detection voltage Veor V1 =Vp_-0.085 \gDZSX \(/)D;OX \(/)D;; \% 1
. . Vbs x Vbs x Vbs x
CIT pin detection voltage Verr - 068 070 0.72 \% 1
. . Vbs x Vbs x Vbs x
CIT2 pin detection voltage Vairz - 068 070 0.72 \% 1
. . Vbs x Vbs x Vbs x
CICT pin detection voltage Veicr - 068 070 0.72 \% 1
Load short-circuiting detection tsiorr |Internally fixed delay time 100 300 600 |us| 1
delay time
Input Voltage
Operation voltage between Vosop Fixed output voltage of DO pin 5 B o4 Vv B
VDD pin and VSS pin and CO pin

*1. Referto"6. Delay time setting" in "l Operation" for details of the delay time function.

ABLIC Inc. 7
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Table 7 (2 / 3)
(V1=V2=V3=V4=V5=3.5V, Ta =+25°C unless otherwise specified)

Test
I I iti Min. Typ. Max. it ..
tem Symbo Condition in yp ax Unit Circuit
Input Current
Current consumption during
. loPE - - 10 20 pA | 1
operation
Current consumption during oon V1=V2=V3=V4=V5=15V B B 05 vA 1
power-down
Current co.nsumptlon during sy _ _ B 01 WA |1
power-saving
VVC1 pin current lvci — — 0.25 0.50 pAl 1
\VC2 pin current lvco — -0.8 0.0 0.8 pAl 1
\VC3 pin current lvcs — -0.8 0.0 0.8 pAl 1
VC4 pin current lvca — -0.8 0.0 0.8 pAl 1
VC5 pin current lves — -0.8 0.0 0.8 pAl 1

Internal Resistance
Resistance between VM pin and

Rvmp V1=V2=V3=V4=V5=15V 1.35 2.70 5.40 MQ| 1

VDD pin

\Ijgzs;?nnce between VM pin and Ruuis _ 75 15.0 300 KO 1
Output Pin

CO pin voltage "H"" Veon Vo < Vbs 11.0 13.0 15.0 V| 1
DO pin voltage "H"?2 Voo |Voon < Vbs 11.0 13.0 15.0 V| 1
CO pin source current Icon — 10 - - pAl 1
CO pin leakage current lcoL V1=V2=V3=V4=V5=56V — - 0.1 pAl 1
DO pin source current IboH — 10 — — pAl 1
DO pin sink current IpoL — 10 — - pAl 1
PSO pin source current lpson — 10 - - pA 1
PSO pin sink current IpsoL V1=V2=V3=V4=V5=19V 10 - - pA 1

0 V Battery Charge Function

0 V battery charge function
VocHa  |"available", - 0.8 1.5 Vv 1
V1=V2=V3=V4=V5=0V
0 V battery charge inhibition v 0 V battery charge function
battery voltage n (n = 1 to 5) ONHY - lvynavailable”

0 V battery charge starting
charger voltage

1.0 1.3 1.5 \ 1

*1.  When Vcon 2 Vbs, Vcon = Vop
*2. When Vpon 2 Vbs, Vbon = Vop

Remark Vps: Input voltage between the VDD pin and VSS pin (V1 + V2 + V3 + V4 + V5)

8 ABLIC Inc.



BATTERY PROTECTION IC FOR 3-SERIAL TO 5-SERIAL CELL PACK
Rev.1.4 oo S-8245A/C Series

Table 7 (3/3)
(V1=V2=V3=V4=V5=3.5V, Ta =+25°C unless otherwise specified)

" . .| Test

Item Symbol Condition Min. Typ. Max. Unit Circuit
Control Pin
SEL1 pin voltage "H" VsEL1H — Vps x 0.95 — — V —
SEL2 pin voltage "H" VsEL2H — Vps x 0.95 — — V —
SEL1 pin voltage "L" VseL1L — — - Vps x 0.05| V —
SEL2 pin voltage "L" VseLoL — — - Vps x 0.05| V —
CTLC pin reverse voltage Verie — 0.1 0.7 2.0 V 1
CTLD pin reverse voltage Vero — 0.1 0.7 2.0 \ 1
PSI pin reverse voltage Vpsi — 0.1 4.0 8.0 V 1
CTLC pin response delay time tetic — 0.275 0.500 0.725 ms| 1
CTLD pin response delay time tcrio — 0.275 0.500 0.725 ms 1
PSI pin response delay time tpsi — 0.3 0.9 3.0 ms 1
CTLC pin curent "H" lcTicH - 0.1 0.0 0.1 pAl 1
CTLC pin curent "L" leTicL - -0.45 -0.20 —0.05 pAl 1
CTLD pin curent "H" lcTLoH — —0.1 0.0 0.1 pAl 1
CTLD pin curent "L" lcTioL — —0.45 —0.20 —0.05 pAl 1
PSI pin curent "H" IpsiH — 0.0 0.2 0.4 pAl 1
PSI pin curent "L" IpsiL — —0.1 0.0 0.1 pAl 1
CTLC pin reverse voltage during Verle o 5.1 MQ resistance connected to Vps + Vps + Vps + v 3
communication -~ |the CTLC pin 0.2 0.7 1.3
CTLD pin reverse voltage during Verlp o 5.1 MQ resistance connected to Vps + Vps + Vps + v 3
communication -~ |the CTLD pin 0.2 0.7 1.3
PSI pin reverse voltage during Ves| 5.1 MQ resistance connected to Vss — Vss — Vss — Vv 3
communication - the PSI pin 1.9 1.0 0.3
Temperature Detection Function
Output voltage for temperature Voltage between VDD pin and
detepction ’ i Vres VRE(g pin i 4.0 50 6.0 v 2
:L?;;e(r;;;?;:;re detection ratio rticH  |FrHeH = (VRe — VTH) / VReg r(;Hgg5— FTHCH r(T)Hg(H); -1 2
;S:rn??l:):rzii;ugre detection ratio rruct  [rrHoL = (VReG — VTH) / VRrea r(;Hgss_ ITHCL r(;Hg(L); - 2
High temperature detection ratio o rrvom = (Vee — Vin) / Vees FTHDH — _ ITHDH + B 2
during discharging 0.005 0.005
Pl R S v Il Rl Il B
Charge-discharge discriminating Vere a 003 0.02 0.01 v 2
voltage
Temperature detection delay time  |try — 1.0 2.0 3.0 S 2

ABLIC Inc. 9
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H Test Circuits

V1
V2
V3
va
V5

10

Unless otherwise specified, for the CO pin output voltage (Vco), DO pin output voltage (Vpo), and PSO pin output voltage
(Vpso), "L" or "H" is judged as follows.

L: [Vco, Vbo, Vpso] < Vps x 0.1V
H: [Vco, Vbo, Vpso] > Vbs x 0.1V

Remark Vps: Input voltage between the VDD pin and VSS pin (V1 + V2 + V3 + V4 + V5)

1. Test circuit 1

10 kQ

—\\W\—o

iFeif-eiFeilod]

iinﬁﬁﬁﬁﬁﬁng

j,_sw1

4

1TH
2VDD
3VC1
4VC2
5VC3

8 VSS
9 VINI

C4 C
S-8245A/C
5

10 SEL1
11 SEL2
12 CICT

VREG 24
PSI 23
CTLD 22
CTLC 21
VM 20
019
0O 18
PSO 17
CIT2 16
CIT 15
CDT 14
CCT 13

10 kQ

~ 0.1 uF

Ive Iw Mo [V14 [V15 (V16 [ V17 [v18
Figure 3 Test Circuit 1
This section provides explanations of Test items using Test circuit 1.
Perform each test after setting as shown in Table 8.
Table 8 Initial Setting of Test Circuit 1 (1/2)
V1 V2 V3 V4 V5 V6 V7 V8 V9 V10 V11 V12 V13 V14
35V | 35V | 35V |35V |35V | 0V — — - — — - — —
Table 8 Initial Setting of Test Circuit 1 (2/2)
V15 V16 V17 V18 | SW1 | SW2 | SW3 | SW4 | SW5 | SW6 | SW7 | SW8 | SW9
oV oV oV Vps OFF | OFF | OFF | OFF | OFF | OFF | OFF ON OFF

ABLIC Inc.
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1.

1

1

1

1 Overcharge detection voltage n (Vcun), overcharge release voltage n (Vcin)

When the voltage V1 is gradually increased after setting V1 = V2 = V3 = V4 = V5 = Vcyn — 0.05 V and Vco
changes from "H" to "L", V1 is defined as the overcharge detection voltage 1 (Vcu1). When the voltage V1 is then
gradually decreased after setting V2 = V3 =V4 =V5 =35V and V15 = -5 mV and V¢o changes from "L" to "H",
V1 is defined as the overcharge release voltage 1 (Vci1).

Overcharge detection voltage n (Vcun) and overcharge release voltage n (Vcin) (n = 2 to 5) can be determined in
the same way as whenn = 1.

2 Overdischarge detection voltage n (VpLn), overdischarge release voltage n (Vpun)

When the voltage V1 is gradually decreased and Vpo changes from "H" to "L", V1 is defined as the overdischarge
detection voltage 1 (Vor1). When the voltage V1 is then gradually increased after setting V15 = 0.1 V and Vpo
changes from "L" to "H", V1 is defined as the overdischarge release voltage 1 (Vpu1).

Overdischarge detection voltage n (Vp.n) and overdischarge release voltage n (Vpun) (n = 2 to 5) can be
determined in the same way as when n = 1.

3 Discharge overcurrent 1 detection voltage (Vpiov1)
When the voltage V6 is gradually increased and Vpo changes from "H" to "L", V6 is defined as the discharge
overcurrent 1 detection voltage (Vpiov1).

4 Discharge overcurrent 2 detection voltage (Vpiov2)
When the voltage V6 is gradually increased after setting V10 = 0 V and SW4 to ON and Vpo changes from "H" to
"L", V6 is defined as the discharge overcurrent 2 detection voltage (Vpiovz).

5 Load short-circuiting detection voltage (VsHorr)

When the voltage V6 is gradually increased after setting V10 = V11 = 0 V and SW4 and SW5 to ON and Vpo
changes from "H" to "L", V6 is defined as the load short-circuiting detection voltage (Vshorr).

. 6 Charge overcurrent detection voltage (Vciov)

When the voltage V6 is gradually decreased and Vco changes from "H" to "L", V6 is defined as the charge
overcurrent detection voltage (Vciov).

7 CCT pin internal resistance (Rcct), CCT pin detection voltage (Vcer)

The CCT pin internal resistance (Rccr) is defined by Rccr = Vps / lcct under the set conditions of V1 = Vcyt +
0.025 V after setting V8 = 0 V and setting SW2 to ON. When the voltage V8 is then gradually increased and Vco
changes from "H" to "L", V8 is defined as the CCT pin detection voltage (Vccr).

8 CDT pin internal resistance (Rcpr), CDT pin detection voltage (Vcor)

The CDT pin internal resistance (Rcpr) is defined by Rcpr = Vps / lcpr under the set conditions of V1 = Vp1 —
0.085 V after setting V9 = 0 V and setting SW3 to ON. When the voltage V9 is then gradually increased and Vpo
changes from "H" to "L", V9 is defined as the CDT pin detection voltage (Vcpr).

.9 CIT pin internal resistance (Rcit), CIT pin detection voltage (Vcir)

The CIT pin internal resistance (Rcit) is defined by Reit = Vps / lcir under the set conditions of V6 = Vpjoy1 + 0.015
V after setting V10 = 0 V and setting SW4 to ON. When the voltage V10 is then gradually increased and Vpo
changes from "H" to "L", V10 is defined as the CIT pin detection voltage (Vcir).

10 CIT2 pin internal resistance (Rcit2), CIT2 pin detection voltage (Vcir2)

The CIT2 pin internal resistance (Rcit2) is defined by Rcit2 = Vps / lcir2 under the set conditions of V6 = Vpjov2 +
0.020 V after setting V10 = V11 = 0 V and setting SW4 and SW5 to ON. When the voltage V11 is then gradually
increased and Vpo changes from "H" to "L", V11 is defined as the CIT2 pin detection voltage (Vcirz).

ABLIC Inc. 11
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1.11 CICT pin internal resistance (Rcict), CICT pin detection voltage (Vcicr)

The CICT pin internal resistance (Rcicr) is defined by Recict = Vps / lcict under the set conditions of V6 = V¢iov —
0.015 V after setting V7 = 0 V and setting SW1 to ON. When the voltage V7 is then gradually increased and Vco
changes from "H" to "L", V7 is defined as the CICT pin detection voltage (Vcict).

1.12 Load short-circuiting detection delay time (tsnorrt)

The load short-circuiting detection delay time (tsnort) is the time period from when the voltage V6 changes to V6 =
Vshort + 0.055 V until when Vpo changes from "H" to "L" after setting V10 = V11 = 0 V and setting SW4 and SW5
to ON.

1.13 Current consumption during operation (lope)

The current consumption during operation (lopg) is lvss when SW8 is OFF.

1.14 Current consumption during power-down (lppn)
The current consumption during power-down (lppn) is lvss when V1 =V2 =V3 =V4 =V5 =15V, V15 = Vps and
SW8 is OFF.

1.15 Current consumption during power-saving (lpsv)

The current consumption during power-saving (lpsv) is lvss when V18 = 0 V and SW8 is OFF.

1.16 Resistance between VM pin and VDD pin (Rvmp)

The resistance between VM pin and VDD pin (Rvwmp) is defined by Rymp = Vps / lvm when setting V1 = V2 = V3 =
V4=V5=15V.

1.17 Resistance between VM pin and VSS pin (Ryus)

The resistance between VM pin and VSS pin (Ryws) is defined by Ryms = V15 / lym when setting V6 = Vpiov1 +
0.015Vand V15=2.0 V.

1.18 CO pin source current (lcon)

The CO pin source current (lcon) is Ico when V14 = Vcon — 0.5 V, SW8 is OFF, and SW9 is ON.

1.19 CO pin leakage current (lcoL)

The CO pin leakage current (IcoL) is lcowhen V1 =V2=V3=V4=V5=56V,V14 =0V, SW8 is OFF, and SW9
is ON.

1.20 DO pin source current (Ipon)

The DO pin source current (lpon) is Ipo when V13 = Vpon — 0.5 V and SW7 is ON.

1.21 DO pin sink current (lpo.)
The DO pin sink current (IpoL) is loo when V1 =V2=V3=V4=V5=19V,V13=0.5V, and SW7 is ON.

1.22 PSO pin source current (lpson)

The PSO pin source current (Ipson) is lpso when V18 = 0V, V12 = Vps — 0.5V, and SW6 is ON.

1.23 PSO pin sink current (lpsoL)
The PSO pin sink current (lpsoL) is Irso when V12 = 0.5V and SW6 is ON.
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1.24 0V battery charge starting charger voltage (Vocua) (0 V battery charge function "available™)
When the voltage V15 is gradually decreased after setting V1 = V2 =V3 =V4 =V5 =0V and Vo is "H", the
absolute value of V15 is defined as the 0 V battery charge starting charger voltage (Vocha).

1.25 0V battery charge inhibition battery voltage n (Voinun) (0 V battery charge function "unavailable™)
When the voltage V1 is gradually decreased and Vco changes from "H" to "L", V1 is defined as the 0 V battery
charge inhibition battery voltage 1 (Voinu1)-
0 V battery charge inhibition battery voltage n (Voinun) (n = 2 to 5) can be determined in the same way as when n =
1.

1.26 CTLC pin reverse voltage (Vcric)
When the voltage V16 is gradually increased and Vco changes from "H" to "L", V16 is defined as the CTLC pin
reverse voltage (Vcric).

1.27 CTLD pin reverse voltage (VcrLp)
When the voltage V17 is gradually increased and Vpo changes from "H" to "L", V17 is defined as the CTLD pin
reverse voltage (Vcrip).

1.28 PSI pin reverse voltage (Ves))
When the voltage V18 is gradually decreased and Vpso changes from "L" to "H", V18 is defined as the PSI pin
reverse voltage (Vps)).

1.29 CTLC pin response delay time (tctic)
The CTLC pin response delay time (tcric) is the time period from when the voltage V16 changes to V16 = Vps until
when Vco changes from "H" to "L".

1.30 CTLD pin response delay time (tctip)
The CTLD pin response delay time (tcrip) is the time period from when the voltage V17 changes to V17 = Vps until
when Vpo changes from "H" to "L".

1.31 PSI pin response delay time (tps))
The PSI pin response delay time (tps) is the time period from when the voltage V18 changes to V18 = 0 V until
when Vpgo changes from "L" to "H".

1.32 CTLC pin current "H" (Ictcnh), CTLC pin current "L" (IcticL)
The CTLC pin current "H" (IctLch) is letic when V16 = Vps.
The CTLC pin current "L" (Icticr) is letic when V16 =0 V.

1.33 CTLD pin current "H" (IctLpn), CTLD pin current "L" (IctioL)
The CTLD pin current "H" (IctLon) is lctio when V17 = Vps.
The CTLD pin current "L" (IctipL) is lctio when V17 =0 V.

1. 34 PSI pin current "H" (lpsi), PSI pin current "L" (lpsi)

The PSI pin current "H" (Ipsin) is lpsi when V18 = Vps.
The PSI pin current "L" (lpsiL) is lpsi when V18 = 0 V.

ABLIC Inc. 13
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2. Test circuit 2
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Figure 4 Test Circuit 2

This section provides explanations of Test items using Test circuit 2.
Perform each test after setting as shown in Table 9.

Table 9 Initial Setting of Test Circuit 2

V1 V2 V3 V4 V5 V6 V7!
35V 35V 35V 3.5V 35V oV 25V
*4. V7 is an absolute value.

2.1 Output voltage for temperature detection (Vrec)
The maximum voltage between the VDD pin and VREG pin is defined as the output voltage for temperature
detection (Vrea).

2.2 High temperature detection ratio during charging (rrucn)

When the voltage V7 is gradually decreased after setting V6 = —0.03 V and V¢o changes from "H" to "L" and Vpo
changes from "H" to "L", the high temperature detection ratio during charging (rrucn) is defined by (Vreg — V7) /
VREG.

2.3 Low temperature detection ratio during charging (rruc)
When the voltage V7 is gradually increased after setting V6 = —0.03 V and V¢o changes from "H" to "L" and Vpo
changes from "H" to "L", the low temperature detection ratio during charging (rrucL) is defined by (Vreg — V7) /
VREG.

2.4 High temperature detection ratio during discharging (rrupn)
When the voltage V7 is gradually decreased and Vco changes from "H" to "L" and Vpo changes from "H" to "L", the
high temperature detection ratio during discharging (rrxpn) is defined by (Vreg — V7) / Vree.

2.5 Low temperature detection ratio during discharging (rrhpL)

When the voltage V7 is gradually increased and Vco changes from "H" to "L" and Vpo changes from "H" to "L", the
low temperature detection ratio during discharging (rrupL) is defined by (Vreg — V7) / Vree.
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2.6 Charge-discharge discriminating voltage (Vchc)

When the voltage V6 is gradually decreased after setting (1 — rripH) x VrReg < V7 < (1 = rrHeH) X VRee and Veo
changes from "H" to "L" and Vpo changes from "H" to "L", V6 is defined as the charge-discharge discriminating
voltage (Vcre).

2.7 Temperature detection delay time (ttu)

The temperature detection delay time (try) is the time period from when the voltage V7 changes to 0 V until when
Vco changes from "H" to "L" and Vpo changes from "H" to "L".

3. Testcircuit 3

10 kﬂ%
= 0.1 uF
10 kQ
L —17TH VREG 24
[]2vDD Psl 231 M\
5.1 MQ
[—]3vct CTLD 227 A\
V1 = 5.1 MQ
T —4vc2 cTLc 213 AW
V2 - 5.1 MQ
rs []5vcs VM 20
V3 1
P —]svcs co 19|
va 1 S-8245A/C
s []7vcs DO 18 1——
Vs =
[]8vVvss PSO 17—
—  19vINI ciT2 161
—1— 10 SEL1 CIT 151
— ] 11 SEL2 CDT 141 q
] 12cicT ccT 131
V) - = =
1MQ 1-\/6 Iw V8

Figure 5 Test Circuit 3

This section provides explanations of Test items using Test circuit 3.
Perform each test after setting as shown in Table 10.

Table 10 Initial Setting of Test Circuit 3

V1 V2 V3 V4 V5 V6 V7 V8
3.5V 3.5V 3.5V 3.5V 3.5V Vps+2.0V | Vps+2.0V —2.0V

3.1 CTLC pin reverse voltage during communication (Vcric _c)
When the voltage V6 is gradually decreased and Vco changes from "H" to "L", V6 is defined as the CTLC pin
reverse voltage during communication (Vcric c).

3.2 CTLD pin reverse voltage during communication (Vcrip_c)
When the voltage V7 is gradually decreased and Vpo changes from "H" to "L", V7 is defined as the CTLD pin
reverse voltage during communication (Vcrio_c).

3.3 PSI pin reverse voltage during communication (Vps|_c)

When the voltage V8 is gradually increased and Vpso changes from "L" to "H", V8 is defined as the PSI pin reverse
voltage during communication (Vpsi_c).
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Remark Refer to "W Connection Examples of Battery Protection IC".

1. Normal status

The status when the CO pin output voltage (Vco) = "H", DO pin output voltage (Vpo) = "H", and PSO pin output
voltage (Vpso) = "L" is the normal status.
All the conditions mentioned below should be satisfied for returning to the normal status.

e The voltage of each of the batteries is in the range from the overcharge detection voltage n (Vcun) to
overdischarge detection voltage n (Vprn)-

e The VINI pin voltage is in the range of the charge overcurrent detection voltage (Vciov) to discharge overcurrent 1
detection voltage (Vpiov1)-

e The CTLC pin voltage and CTLD pin voltage are lower than the CTLC pin reverse voltage (Vcric) and CTLD pin
reverse voltage (Vcrup), respectively, and the PSI pin voltage is higher than the PSI pin reverse voltage (Vps)).

o Either (1) or (2) below is satisfied for the TH pin voltage (V1h).

(1) When Vym < Vena: (1 = rrHeH) x VRee < VTH < (1 = rtHeL) % VReG
(2) When Vym > Vena: (1 = rrrpn) x Vree < Vi < (1 = rrrpL) x VRee

Caution After a battery is connected, there may be cases when discharging cannot be performed. In this
case, the S-8245A/C Series returns to the normal status when any of the following conditions is
satisfied.

(1) Connecting a charger
(2) Shorting between the VM pin and the VSS pin
(3) Changing the PSI pin voltage to be Vps - 0V — Vpg

Remark Vym: VM pin voltage
Vche:  Charge-discharge discriminating voltage
rruce:  High temperature detection ratio during charging
FTHCL: Low temperature detection ratio during charging
rruon: High temperature detection ratio during discharging
FTHDL: Low temperature detection ratio during discharging
Vrec:  Output voltage for temperature detection
Vps: Input voltage between the VDD pin and VSS pin (V1 + V2 + V3 + V4 + V5)

2. Overcharge status

When the voltage of any of the batteries exceeds the overcharge detection voltage n (Vcun) and the status continues
for the overcharge detection delay time (tcu)' or longer, the CO pin changes to high impedance. This is the
overcharge status. The CO pin is pulled down to EB- by an external resistor so that the charge control FET is turned
off to stop charging.

The overcharge status is released if either condition mentioned below is satisfied.

(1) Vum < Vps / 100, and voltage of battery < Vcin
(2) Vvm = Vps / 100, and voltage of all batteries < Vcun

*1. Referto"6. Delay time setting" for details.
Remark Vyu: VM pin voltage
Vps: Input voltage between the VDD pin and VSS pin (V1 + V2 + V3 + V4 + V5)

Veun: Overcharge detection voltage n (n = 1 to 5)
Vein: Overcharge release voltage n (n = 1 to 5)

ABLIC Inc.



BATTERY PROTECTION IC FOR 3-SERIAL TO 5-SERIAL CELL PACK
Rev.1.4 oo S-8245A/C Series

3. Overdischarge status

When the voltage of any of the batteries falls below the overdischarge detection voltage n (VoLn) and the status
continues for the overdischarge detection delay time (tD|_)1 or longer, the DO pin changes to the Vss level. This is the
overdischarge status. The discharge control FET is turned off to stop discharging.

The overdischarge status is released if either condition mentioned below is satisfied.

(1) Vvm < Vene, and voltage of all batteries > Vpin
(2) Vym > Vche, and voltage of battery > Vpun

*1. Referto"6. Delay time setting" for details.

Remark Vyu: VM pin voltage
Vche:  Charge-discharge discriminating voltage
VpLin: Overdischarge detection voltage n (n = 1 to 5)
Vbun: Overdischarge release voltage n (n = 1 to 5)

3.1 With power-down function

When S-8245A/C Series reaches the overdischarge status, the VM pin is pulled up to the Vpp level by a resistance
between VM pin and VDD pin (Rywmp). If the voltage difference between the VDD pin and the VM pin decreases to
1.0 V typ. or lower, the power-down function starts to operate and most operations in the S-8245A/C Series halt. In
this case, the CO pin changes to high impedance, and the PSO pin changes to the Vpp level.
The power-down function is released when the VM pin voltage changes to 0.7 V typ. or lower.

4. Discharge overcurrent status

When the discharge current increases to a certain value or more, the VINI pin voltage increases to the level of
discharge overcurrent 1 detection voltage (Vpiov1) or higher. If the status continues for the discharge overcurrent 1
detection delay time (tpiov1 )*1 or longer, the DO pin changes to the Vss level. This is the discharge overcurrent status.
The discharge control FET is turned off to stop discharging. The VM pin is pulled down to the Vss level by resistance
between VM pin and VSS pin (Rywms)-

Discharge overcurrent is detected at the following three levels: Vpiovi, Vpiov2, and Vsuort. When discharge
overcurrent 2 detection voltage (Vpiov2) and load short-circuiting detection voltage (Vswort) are detected, the same
operations as Vpjov1 detection are performed.

The discharge overcurrent status is released if the following conditions are satisfied.

o S-8245A Series: Vym < Vps / 4 typ.
e S-8245C Series: Vym < Vps/ 5 typ.

*1. Referto"6. Delay time setting" for details.

Remark Vyu: VM pin voltage
Vps: Input voltage between the VDD pin and VSS pin (V1 + V2 + V3 + V4 + V5)

5. Charge overcurrent status

When the charge current increases to a certain value or more, the VINI pin voltage decreases to the level of charge
overcurrent detection voltage (Vciov) or lower. If the status continues for the charge overcurrent detection delay time
(taov)*1 or longer, the CO pin changes to high impedance. This is the charge overcurrent status. The charge control
FET is turned off to stop charging.

The charge overcurrent status is released if Vym > Vps / 100 typ.
*1. Referto"6. Delay time setting" for details.

Remark Vym: VM pin voltage
Vps: Input voltage between the VDD pin and VSS pin (V1 + V2 + V3 + V4 + V5)
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6. Delay time setting

Users are able to set delay time for the period from when the S-8245A/C Series detects change in the voltage of any
of the batteries or the VINI pin until when it outputs to the CO pin or DO pin. Each delay time is determined by a
resistor in the S-8245A/C Series and an external capacitor.

In the overchage detection, when the voltage of any of the batteries exceeds overcharge detection voltage n (Vcun),
the S-8245A/C Series starts charging to the CCT pin's capacitor (Cccr) via the CCT pin internal resistance (Recr).
After a certain period, the CO pin changes to high impedance when the CCT pin reaches the CCT pin detection
voltage (Vccr). This period is overcharge detection delay time (tcu).

tcu is calculated using the following equation.

tcu [s] =-In (1 = Vcer / Vps) x Ceer [UF] X Reer [MQ]
=—In (1 -0.7 typ.) x Cccr [uF] x 8.31 [MQ] typ.
=10.0 [MQ] typ. x Cccr [1F]

Overdischarge detection delay time (tp.), discharge overcurrent 1 detection delay time (tpiov1), discharge overcurrent 2
detection delay time (tpiov2) and charge overcurrent detection delay time (iciov) are calculated using the following
equations as well.

toL [ms] =—-In (1 — VCDT / VDS) X CCDT [MF] X RCDT [kQ]
toiov1 [ms] = —In (1 = Veir / Vos) x Cair [1F] x Raeir [kQ]
toiov2 [ms] = —In (1 = V2 / Vbs) x Cerra [UF] x Rerz [KQ]
tciov [ms] = —In (1 — Vcicr / Vos) x Ceicr [uF] x Reier [kQ]

When Ccct = Ccpr = Ceir = Ceit2 = Ceict = 0.1 [uF], each delay time is calculated as follows.

tcu [s] = 10.0 [MQ] typ. x 0.1 [uF] = 1.0 [s] typ.

tpL [ms] = 1000 [kQ] typ. x 0.1 [uF] = 100 [ms] typ.

tpiovt [ms] = 1000 [kQ] typ. x 0.1 [uF] = 100 [ms] typ. (when Rcitr = 831 kQ typ.)
tpiovt [ms] = 10.0 [MQ] typ. x 0.1 [uF] = 1.0 [s] typ. (when R¢ir = 8.31 MQ typ.)
tpiovz [ms] = 200 [kQ] typ. x 0.1 [uF] = 20 [ms] typ.

tciov [ms] = 200 [kQ] typ. x 0.1 [uF] = 20 [ms] typ.

Load short-circuiting detection delay time (tsnorr) is fixed internally.
Remark Vps: Input voltage between the VDD pin and VSS pin (V1 + V2 + V3 + V4 + V5)

0 V Battery charge function

Regarding how to charge a self-discharged battery (0 V battery), users are able to select either function mentioned
below.

(1) 0V battery charge function "available"
A 0V battery is charged when charger voltage is higher than Vocpa.
(2) 0V battery charge function "unavailable"
A 0 V battery is not charged when the voltage of any of the batteries is Voinnn Or lower.

Caution When the VDD pin voltage is lower than the minimum value of operation voltage between the VDD
pin and VSS pin (Vbsor), the S-8245A/C Series' operation is not assured.

Remark Vocha: 0V battery charge starting charger voltage
Vonnn: 0V battery charge inhibition battery voltage n (n = 1 to 5)
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8. SEL1 pin and SEL2 pin

Switching control for 3-serial to 5-serial cell is possible by inputting voltage to the SEL1 pin and the SEL2 pin.
Be sure to use the SEL1 pin and the SEL2 pin at the "H" or "L" level.

Table 11 Settings of SEL1 Pin and SEL2 Pin

SEL1 Pin SEL2 Pin Setting
"L "L 5-serial cell
"L "H" 4-serial cell
"H" "L 3-serial cell
"H" "H" Setting inhibited

Remark "H" is the status when Vsg 1 > VseL1H, Vser2 = Vserzn, and "L" is the status when Vsg 1 <
VseLiL, VseL2 < VseLaL.

Vseuw:  SEL1 pin voltage "H"
Vsezn:  SEL2 pin voltage "H"
Vsewi:  SEL1 pin voltage "L"
Vseo:  SEL2 pin voltage "L"

9. CTLC pin and CTLD pin

The CTLC pin controls the CO pin, and the CTLD pin controls the DO pin. Thus it is possible for users to control the
CO pin and the DO pin respectively. These controls precede the battery protection circuit.

Table 12 Status Set by CTLC Pin

CTLC Pin CO Pin
Vss level < CTLC pin voltage < Vcric "H"
Verie < CTLC pin voltage < Vpp level High impedance
Vpp level < CTLC pin voltage < Vcric ¢ High impedance
Vcric ¢ < CTLC pin voltage "H"

Remark The CTLC pin is at the Vpp level or higher in cascade connection.
Connect a resistor of 5.1 MQ to the CTLC pin in this case.

Verie:  CTLC pin reverse voltage
Vcric ¢: CTLC pin reverse voltage during communication

Table 13 Status Set by CTLD Pin

CTLD Pin DO Pin
Vss level < CTLD pin voltage < Vet "H"
Vcrp < CTLD pin voltage < Vpp level Vss level
Vpp level < CTLD pin voltage < Vcrip ¢ Vss level
Vcrip ¢ < CTLD pin voltage "H"

Remark The CTLD pin is at the Vpp level or higher in cascade connection.
Connect a resistor of 5.1 MQ to the CTLD pin in this case.

Vcerp:  CTLD pin reverse voltage

Verp c: CTLD pin reverse voltage during communication

After the DO pin reaches the Vss level due to CTLD pin control, if the voltage difference between the VDD pin and the
VM pin decreases to 1.0 V typ. or lower, the power-down function starts to operate.
The power-down function is released if either condition mentioned below is satisfied.

(1) Vwm £0.7 V typ. (Refer to "3. 1 With power-down function")
(2) Changing the PSI pin voltage to be Vps — 0 V — Vps (Refer to "10. PSI pin")

Remark Vyu: VM pin voltage
Vps: Input voltage between the VDD pin and VSS pin (V1 + V2 + V3 + V4 + V5)
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10. PSI pin

When the PSI pin is activated, the power-saving function starts to operate, and most operations halt. In this case, the
CO pin changes to high impedance, DO pin changes to the Vss level, and the PSO pin changes to the Vpp level.

Table 14 Status Set by PSI Pin

PSI Pin CO Pin DO Pin PSO Pin
Vpgi < PSI pin voltage < Vpp level "H" "H" Vss level
Vss level < PSI pin voltage < Vpg; High impedance Vss level Voo level
Vpsi ¢ < PSI pin voltage < Vss level High impedance Vss level Voo level
PSI pin voltage < Vps ¢ "H" "H" Vss level

Remark The PSI pin is at the Vss level or lower in cascade connection.
Connect a resistor of 5.1 MQ to the PSI pin in this case.

Vpsi: PSI pin reverse voltage
Vpsi_c:  PSI pin reverse voltage during communication

The S-8245A/C Series is initialized and the power-saving function is released by deactivating the PSI pin. As a result,
each detection operation is carried out after returning to the normal status.

Temperature detection

Serially connect an NTC and a low temperature-dependent resistor (Rtu) between the VDD pin and the VREG pin,
and then connect their middle point to the TH pin. It allows for temperature detection at four different points: high
temperature detection during charging, low temperature detection during charging, high temperature detection during
discharging, low temperature detection during discharging.

When the temperature rises, according to the NTC temperature characteristics, the resistance (Rntc) decreases, and
the ratio between Rnrc and Rty changes, and then the TH pin voltage (V1) increases.

When the temperature falls, according to the NTC temperature characteristics, the resistance (Rntc) increases, and
the ratio between Rnrc and Rty changes, and then the TH pin voltage (V1) decreases.

The temperature detection during charging and temperature detection during discharging switch by comparing the VM
pin voltage (Vvm) and charge-discharge discriminating voltage (Vchg).

If the relation between Rntc, Rth, and Vyw satisfies the itemized condition in Table 15 in each temperature detection,
and each status continues for the temperature detection delay time (try) or longer, the CO pin changes to high
impedance, and the DO pin changes to the Vss level. This is the temperature protection status.

If the itemized condition in Table 15 is not satisfied in each temperature detection, and each status continues for try or
longer, the temperature protection status is released.

Table 15 Conditions for Each Temperature Detection

ltem TH Pin VM Pin CO Pin DO Pin
High temperature detection during charging rricH < Rrn / (Rnte + Rti) | Vwm £ Vehe
Low temperature detection during charging rrict > Rrn / (Rnte + Rte) | Vwm £ Vene L
- . . . - High impedance |Vss level
High temperature detection during discharging | rripn < Rti / (Rnte + RtH) | Vwm > Vehe
Low temperature detection during discharging | rrupL > Ryu / (Rntc + Ri) | Vwm > Vene

Remark rrych: High temperature detection ratio during charging

20

ITHCL: Low temperature detection ratio during charging
[THDH: High temperature detection ratio during discharging
ITHDL: Low temperature detection ratio during discharging
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The detection temperature can be set according to the NTC and Ry characteristics.

For example, if Rnre ' and Ry (10 k) are connected to the S-8245AAA, each detection temperature is as follows.

during discharging

Table 16

ltem Temperature Detection Ratio Rntc Detection Temperature
Terpperaturg for high temperature detection Frcn = 0.670 4.9 kO 45°C
during charging
Ter'nperature. for low temperature detection FeL = 0.270 27 0 kQ 0°C
during charging
Ter'npera.xture for high temperature detection Fron = 0.795 26 kO 65°C
during discharging
Temperature for low temperature detection FoL = 0.190 42 6 kO _10°C

*1. The calculation method for Rytc is as follows.

rricL = Ry / (Rntc + RtH)
Rnte = Rru / rrreL — Rrw
=10kQ/0.270 - 10 kQ

=27.0kQ

When low temperature during charging is detected, Rntc = 27.0 kQ, so detection temperature = 0°C according to
the Rnrc characteristics shown in Figure 6.
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Rntc = 10 kQ, Ta = 25°C, B constant (25 / 85°C) = 3434K
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Figure 6 Example of Rytc Characteristics

Remark Temperature detection is carried out intermittently for 512 ms typ. per cycle, of which 1 ms typ. is the
detection operation period.
The VREG pin voltage is output only during detection operation. During other periods, the VREG pin is at

the Vpp level.

Regarding details of intermittent operation, refer to "4. Temperature detection (High temperature
detection during charging)" in "B Timing Charts".
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Figure 7
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(2) : Overcharge status
(3) : Overdischarge status
(4) : Power-down status

(1) : Normal status

*1.
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S-8245A/C Series

Rev.1.4 oo

2. Discharge overcurrent detection

Ht
i 1
]

VCLn e Y

Battery voltage

DO pin voltage

CO pin voltage

| AP

a-

fommmmmmmmm———eo

A

v
'
'
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'

-

demmmmm———————

1

VM pin voltage

VSS

Vpp [---------

VsHORT |---------

DIOV2 |~===""= = =777 T T

VDIOV1

VINI pin voltage V

Vss

g

cdemcccmmem e ———

Load short-circuitin
detection delay time (tsporT)

[ g g P

Discharge overcurrent 2
detection delay time (tpiov2)

Y S

Discharge overcurrent 1
detection delay time (tpiov1)

Load connection---------

Status™

*1. (1) : Normal status

(2) : Discharge overcurrent status

Figure 8
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S-8245A/C Series
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3. Charge overcurrent detection
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BATTERY PROTECTION IC FOR 3-SERIAL TO 5-SERIAL CELL PACK

4. Temperature detection (High temperature detection during charging)

Rev.1.4 oo
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Normal status
(3) : Temperature detection awake time

(2) : Temperature detection sleep time
(4) : Temperature protection status

1. (1) :



BATTERY PROTECTION IC FOR 3-SERIAL TO 5-SERIAL CELL PACK

S-8245A/C Series Rev.1.4 oo
B Connection Examples of Battery Protection IC
1. S-8245A Series (10-serial cell with an integrated charge and discharge path)
TS EB+
NTC1 é
== Crh1
RrH1
L —1TH VREG 24
[ []2vDD PsI 231
Rvop1  ==Cypps
— W\ 9 ] 3vct CTLD 22 -W\—
—L— Rven T Cvort Rerio
_-h{'w” . []4vec2 CTLC 21 [ 1-W\——9
vC21 —-=C R
T—w Al ] 5vcs VM 203 e
Rvcsi ECVC:H
H o ] 6vca co 191
Rvca —LCveat S-8245A
<+ []7vcs DO 18|
L Rvcs1 Cvcs
T T 8vss Pso 171
—[19VINI CIT2 16—
L ] 10 SEL1 CIT15 L
Rvm1 =
L[] 11 SEL2 CDT 14 ) <
——112cicT CCT 13
= Res
% Cceti T 1— -[
RseL11 Rset21Reicr - Rvini Ccor1Reir Reimz Crsic
Retip ¢ RCTLCﬁCﬁ Resi ¢
NTCZé I
Rth2 Crz
L —1TH VREG 24
— ] 2vDbD PSI 23 Te
w2 =G Rpsi  Cecrbc | =&
— W\ g ] 3 vct CTLD 22 =
— Rveiz ——Cvc12 Cericc
H\, . []4vec2 CTLC 211 L
Rvczz T Cvca2
W > —]5vc3 VM 20
Rvcs2 - CXC32 — 6 vcs o Rymz FET1
E Rucaz L cves S-8245A
ERJW\, - []7vcs DO 18
p— VG52 Cvc
Tt 8 vss Pso 173
] 9VINI CIT2 16
¥ D1
] 10 SEL1 cIT154
-1 11 SEL2 CcDT 141
——1 12 cicT CCT13:|1 <
: = Rbo Rco
L Rvini2 CCCT2I 1_ 1_ —|—CCIT2
RSEL12 RSEL22 RSENSE

Discharge control FET Charge control FET
Remark Regarding the recommended values for external components, refer to "Table 17 Constants for External
Components".
Figure 11
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BATTERY PROTECTION IC FOR 3-SERIAL TO 5-SERIAL CELL PACK

Rev.1.4_ oo S-8245A/C Series
2. S-8245C Series (10-serial cell with separate charge and discharge paths)
* EB+
NTC1
T Crmn
Rrh1
L[] 1TH VREG 24 :I—é
— W\ ] 2vbD PsI 231
Rvbp1  ==Cypps
‘E AV _?_ []3VvC1 CTLD 22 - W———
—— Rvent —Cuvert Rerio
_IT_—WV . ] 4vc2 CTLC 21 [ -AVW——9
Rvea1 —Cuvc21 L Rere
}va » ] 5vcs VM 20[]
VC31 _—C
] o[ 6VCs co 19|
Rvcat —Cvca1 S-8245C
N ¥ : 0O 18 :
—— Ruest Cves1
Py [18VSS PSO 17|
_5 9 VINI CIT216[ 13—
10 SEL1 CIT15 L
- Rvwwm1 =
11 SEL2 CDT 14} < T
12 CICT CCT 13
§ Res
1 i 17 I
RseL11 Rse21Reict - Rvinig Ccpr1 Reir Reirz Crsic
Rerio ¢ 7 RCTLQCﬁ Resi_c
NTCZé I
Rtz TH2
L {1TH VREG24
AL ] 2vDD PSI 23T c =
VDD2 —C PSI CTLD_C[ =
) 9 YoD2 — 3 vci CTLD 22 Lo
— Ruver :Tzcvc12 Cericc
HA' * ] 4vc2 CTLC 211 —
Rvczz T Cveze T
E RMAV ° [15vecs3 VM 201 AN
V32 —C R FET1
T 2 G o PV co 19/ e
RVC42 p— Cvc42 S-8245C
Hﬂv +——L7VeCs DO 18|
— RVCSZ Cvcsz
+—[]8vVss Pso 17—
—5 9 VINI CIT2 16
¥ D1
: 10 SEL1 CIT 15[
: 11 SEL2 CcDT 141
J_ 12 CICT CCT 13 :Il o
= § IT Ropo Rco
L Ccict | Rviniz CCCTZ—I 1_ 1_ —F:C'TZ
% Ccpr2 Corr ECB)_
Py M g. 5«{ 'Dj .
RseL12 Rsel22 Rsense
Discharge control FET | Charge control FET DIS

Remark Regarding the recommended values for external components, refer to "Table 17 Constants for External
Components".

Figure 12
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BATTERY PROTECTION IC FOR 3-SERIAL TO 5-SERIAL CELL PACK

S-8245A/C Series Rev.1.4 oo
Table 17 Constants for External Components

Symbol Min. Typ. Max. Unit
Rvop1 ', Rvopz 68 100 100 Q
Rvent, Rvenz (N =110 5)*1 0.68 1.00 1.00 kQ
RseL11, RseL12, RseL21, RseL22 1 1 - kQ
Rvinit, Rviniz 1.0 1.0 5.1 kQ
Reric, Retip, Resi 1.0 2.0 5.1 kQ
Rvmi1, Rymz 1.0 5.1 5.1 kQ
Reric ¢, Retip ¢, Resi ¢ 4.0 5.1 6.0 MQ
Roit, Roirz, Reier 1 1 - kQ
Rco 1.0 5.1 — MQ
Rbo 1.0 5.1 20.0 kQ
Res — 10 10 MQ
NTC1, NTC2 - 10 — kQ
Rrh1, RTh2 - 10 - kQ
Rsense - - - mQ
Cvop1, Cvopz ' 0.68 1.00 10.00 uF
Cvent, Cvenz (N =110 5)" 0.068 0.100 1.000 uF
Ccric ¢, Cenp ¢, Crsic 470 470 - pF
Ccct1, Ceete 0.01 0.10 - pF
Ccot1, Cept2 0.01 0.10 - pF
Car 0.01 0.10 — uF
Cairz 0.01 0.10 — uF
Ceict 0.01 0.10 - uF
Crnit, Crho 0.1 0.1 0.1 uF
D1 - - - _

*1.  Rvop1 x Cvbpt = Rvppz x Cvppz = 100 },lF e Q) is recommended.
Set filter constants to satisfy Rvect x Cve1 = Rvez x Cvez = Rves x Cves = Rves x Cves = Rves x Cves = Rvop1 x Cyppr.

Caution 1.
2.

28

The above constants may be changed without notice.

Sufficient evaluation of transient power supply fluctuation and overcurrent protection function with
the actual application is needed to determine the proper constants when setting the filter constants
between the VDD pin and VSS pin. Contact our sales office if setting the constants between the
VDD pin and VSS pin to anything other than the recommended values.

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

ABLIC Inc.



BATTERY PROTECTION IC FOR 3-SERIAL TO 5-SERIAL CELL PACK
Rev.1.4 oo S-8245A/C Series

B Precautions

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

o Batteries can be connected in any order; however, there may be cases when discharging cannot be performed after a
battery is connected. In this case, the S-8245A/C Series returns to the normal status when any of the following
conditions is satisfied.

(1) Connecting a charger

(2) Shorting between the VM pin and the VSS pin

(3) Changing the PSI pin voltage to be Vps - 0V — Vps

Remark Vps: Input voltage between the VDD pin and the VSS pin (V1 + V2 + V3 + V4 + V5)

o If an overcharged battery and an overdischarged battery intermix, the S-8245A/C Series will change to the overcharge
and overdischarge statuses. Therefore, in this case, both charging and discharging are impossible.

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

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

ABLIC Inc. 29



BATTERY PROTECTION IC FOR 3-SERIAL TO 5-SERIAL CELL PACK

S-8245A/C Series Rev.1.4 oo
B Characteristics (Typical Data)
1. Current consumption
1.1 |opE VS. VDs 1.2 |opE vs. Ta
Ta=+25°C Vps =175V
40 40
30 30
< <
3 =1
w = w
E / E
10 T 10
0 0
0 5 10 15 20 25 30 -40 -25 0 25 50 75 85
Vbs [V] Ta PC]
1.3 |pDN VS. VDs 1.4 |pDN vs. Ta
Ta = +25°C Vps=7.5V
1.0 1.0
0.8 0.8
< 08 < o6
5 04 é 0.4
0.2 0.2
0.0 0.0
0 5 10 15 20 25 30 -40 -25 0 25 50 75 85
Vbs [V] Ta [C]
1.5 IPSV VS. VDS 1.6 IPSV vs. Ta
Ta=+25°C Vps =175V
0.5 0.5
0.4 0.4
3 03 < 03
z 02 g 02
0.1 0.1
0.0 0.0
0 5 10 15 20 25 30 -40 -25 0 25 50 75 85
Vbs [V] Ta PC]

30
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BATTERY PROTECTION IC FOR 3-SERIAL TO 5-SERIAL CELL PACK

Rev.1.4 oo

S-8245A/C Series

2. Detection voltage, release voltage

2.1 Vcyvs.Ta

2.2 VcLvs.Ta

S-8245AAA S-8245AAA
412 4.100
4.11 4.075
= =
3 410 T —_ S 4.050 |—p—r
4.09 4.025
4.08 4.000
-40 -25 0 25 50 75 85 -40 -25 0 25 50 75 85
Ta [°C] Ta [°C]
2.3 Vp_Lvs.Ta 2.4 Vpyvs.Ta
S-8245AAA S-8245AAA
2.68 2.80
2.64 2.75
= >
— 260 3 270
= S
2.56 2.65
2.52 2.60
-40 -25 0 25 50 75 85 -40 -25 0 25 50 7585
Ta [°C] Ta PC]
2.5 VDIOV1 vs. Ta 2.6 Vmovz vs. Ta
S-8245AAA Vps=17.5V S-8245AAA Vps =175V
0.030 0.055
0.050
0.025
S S10.045
é 0.020 % 0.040
(=} (=]
0.035
= 0.015 >
0.030
0.010 0.025
-40 -25 0 25 50 75 85 -40 -25 0 25 50 75 85
Ta [°C] Ta [°C]
2.7 VSHORT vs. Ta 2.8 Vc|ov vs. Ta
S-8245AAA Vps=17.5V S-8245AAA Vps=17.5V
0.150 -0.010
—.0.125 -0.015
> >
& 0.100 2 -0.020
5 2
= 0.075 ~0.025
0.050 -0.030
-40 -25 0 25 50 75 85 -40 -25 0 25 50 75 85

Ta [°C]

ABLIC Inc.

Ta [°C]
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BATTERY PROTECTION IC FOR 3-SERIAL TO 5-SERIAL CELL PACK

S-8245A/C Series Rev.1.4 oo
3. Delay time function
3.1 Rcc-r vs. Ta 3.2 Vcc-r vs. Ta
VD5=19V VDS=19V
16 14.0
12 g 13.5
c —
g 125
0 12.0
-40 -25 0 25 50 75 85 -40 -25 25 50 75 85
Ta PC] Ta [’C]
3.3 RCDT vs. Ta 3.4 VCDT vs. Ta
Vps =155V Vps =155V
1500 12
1250
_ ~—_ 11
= 1000 ~——] <
= =
= 750 T £ 10
=~ o
© 500 ps .
250
0 8
-40 -25 0 25 50 75 85 -40 -25 25 50 75 85
Ta PC] Ta PC]
3.5 RCIT vs. Ta 3.6 VCIT vs. Ta
VDS= 175V VDS= 175V
1500 14
1250
S~ 13
= 1000 ~—— ~
= 750 —~— T 12
(3} — o
@ 500 >
11
250
0 10
-40 -25 0 25 50 75 85 -40 -25 25 50 75 85
Ta PPC] Ta PC]
3.7 chz vs. Ta 3.8 VCITZ vs. Ta
VDS= 175V VDS= 175V
300 14
250
— \\ 13
= 200 — =
~ 150 — g2
(3} = o
o 100 >
11
50
0 10
-40 -25 0 25 50 75 85 -40 -25 25 50 75 85
Ta [PC] Ta PC]
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Rev.1.4 oo

S-8245A/C Series

3.9 Rc|c-r vs. Ta

Rcict [kQ]

3.10 Vc|c1' vs. Ta

VDS =175V

300
250

200 S~

150

100

Veict [V]

50

0

-40 -25 0

3.11 tSHORT vs. Ta

tsHORT [us]

25 50 75 85
Ta PC]

Vps = 17,5V
340
320 \\\
300
280 B
260

40-25 0 25 50 7585

Ta [C]

ABLIC Inc.

14

13

12

11

10

VDs =175V

-40 -25

0

25
Ta PC]

50

75 85
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BATTERY PROTECTION IC FOR 3-SERIAL TO 5-SERIAL CELL PACK

S-8245A/C Series Rev.1.4 oo
4. Output pin
4.1 ICOH VS. VDS 4.2 |co|_ VS. VDS
Ta=+25°C Ta=+25°C
1600 0.10
/ 0.08
_ 1200 /
< < 0.06
T 800 =
§ _8 0.04
400 0.02
0 0.00
0 5 10 15 20 25 30 0 5 10 15 20 25 30
Vs [V] Vbs [V]
4.3 |DOH VS. VDs 4.4 |DOL VS. VDs
Ta=+25°C Ta=+25°C
6000 2500
// m—
5000 / 2000
= 4000 4 <
= S 1500
T 3000 =
e} o]
2 2000 8 1000
1000 500
0 — 0
0 5 10 15 20 25 30 0 5 10 15 20 25 30
Vbs [V] Vbs [V]
4.5 |PSOH VS. VDs 4.6 |pso|_ VS. VDs
Ta =+25°C Ta = +25°C
120 300
-
100 /,/ 250 ——
< 80 - < 200 |
3 v E /
I 60 2 150
3 ?
£ 40 £ 100
20 50
0 0
0 5 10 15 20 25 30 0 5 10 15 20 25 30
Vs [V] Vos [V]
4.7 VCOH vs. Ta 4.8 VDQH vs. Ta
Vps =175V Vps =175V
15 15
14 14
— [~ —
3 13 5 13
§ \ >D \
12 =~ 12
1M 1
-40 -25 0 25 50 75 85 -40 -25 0 25 50 75 85
Ta [°C]

34
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BATTERY PROTECTION IC FOR 3-SERIAL TO 5-SERIAL CELL PACK
S-8245A/C Series

1.4 o0

5.
5.

THCH

I'THDH

VReG [V]

(3]

ttH [s]

Temperature detection function

1 I'THCH VS. Ta

1.0

VDS =175V

0.8

0.6

0.4

0.2

0.0
-40 -25 0 25

Ta PC]

3 I'THDH VS. Ta

1.0

50 75 85

Vps =175V

0.8

0.6

0.4

0.2

0.0
-40 -25 0 25

Ta [C]

5 VREG vs. Ta

6.0

50 75 85

VDS =175V

5.5

5.0

4.5

4.0

4025 0 25
Ta [°C]

.7 tryvs.Ta

3.0

50 75 85

Vps =175V

25

[~ —

1.5

1.0

40 25 0 25
Ta [°C]

50 75 85

5.2 ITHcL VS. Ta

1.0

VDs =175V

0.8

0.6

ITHCL

0.4

0.2

0.0
-40 -25

5.4 I'THDL VS. Ta

1.0

25
Ta PC]

50 75 85

Vps =175V

0.8

0.6

I'THDL

0.4

0.2

0.0
-40 -25

5.6 VCHG vs. Ta

-0.010

25
Ta [C]

50 75 85

VDS =175V

-0.015

-0.020

Vche [V]

-0.025

-0.030

-40 -25

ABLIC Inc.
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Ta [°C]

50 75 85
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BATTERY PROTECTION IC FOR 3-SERIAL TO 5-SERIAL CELL PACK
S-8245A/C Series Rev.1.4 oo

B Power Dissipation

24-Pin SSOP

Ti = +125°C max.
2.0

15
A \
A\

\

Z/

Power dissipation (Pp) [W]

4
3
AN
S
<
A

0 25 50 75 100 125 150 175

0.0

Ambient temperature (Ta) [°C]

Board Power Dissipation (Pp)
A 143 W
B 1.67 W
C -
D -
E —
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(1) Board A

(2) Board B

24-Pin SSOP

Test Board

-

Item Specification
Size [mm] 114.3x76.2x11.6
Material FR-4
Number of copper foil layer |2
1 |Land pattern and wiring for testing: t0.070
Copper foil layer [mm] 2 _
4 |74.2x74.2 x10.070
Thermal via -
Item Specification
Size [mm] 114.3x76.2 xt1.6
Material FR-4
Number of copper foil layer |4
1 |Land pattern and wiring for testing: t0.070
. 2 |74.2x74.2 x10.035
Copper foil layer [mm]
3 |74.2x74.2 x10.035
4 |74.2x74.2x10.070
Thermal via -

No. SSOP24-A-Board-SD-1.0

ABLIC Inc.
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No. FS024-B-P-SD-1.0

TITLE | SSOP24-B-PKG Dimensions
No. FS024-B-P-SD-1.0
ANGLE | @7
UNIT mm
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Feed direction

No. FS024-B-C-SD-1.0

TITLE

SSOP24-B-Carrier Tape

No.

FS024-B-C-SD-1.0

ANGLE

UNIT

mm
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Enlarged drawing in the central part
2+0.5
2210.8 Bl
! 213+0.2
No. FS024-B-R-SD-1.0
TITLE SSOP24-B-Reel
No. FS024-B-R-SD-1.0
ANGLE QTY. 3000
UNIT mm
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Disclaimers (Handling Precautions)

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

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

3. ABLIC Inc. is not liable for any losses, damages, claims or demands caused by the incorrect information described
herein.

4. Be careful to use the products within their ranges described herein. Pay special attention for use to the absolute
maximum ratings, operation voltage range and electrical characteristics, etc.
ABLIC Inc. is not liable for any losses, damages, claims or demands caused by failures and / or accidents, etc. due to
the use of the products outside their specified ranges.

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

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

7. The products are strictly prohibited from using, providing or exporting for the purposes of the development of
weapons of mass destruction or military use. ABLIC Inc. is not liable for any losses, damages, claims or demands
caused by any provision or export to the person or entity who intends to develop, manufacture, use or store nuclear,
biological or chemical weapons or missiles, or use any other military purposes.

8. The products are not designed to be used as part of any device or equipment that may affect the human body, human
life, or assets (such as medical equipment, disaster prevention systems, security systems, combustion control
systems, infrastructure control systems, vehicle equipment, traffic systems, in-vehicle equipment, aviation equipment,
aerospace equipment, and nuclear-related equipment), excluding when specified for in-vehicle use or other uses by
ABLIC, Inc. Do not apply the products to the above listed devices and equipments.

ABLIC Inc. is not liable for any losses, damages, claims or demands caused by unauthorized or unspecified use of
the products.

9. In general, semiconductor products may fail or malfunction with some probability. The user of the products should
therefore take responsibility to give thorough consideration to safety design including redundancy, fire spread
prevention measures, and malfunction prevention to prevent accidents causing injury or death, fires and social
damage, etc. that may ensue from the products' failure or malfunction.

The entire system in which the products are used must be sufficiently evaluated and judged whether the products are
allowed to apply for the system on customer's own responsibility.

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

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

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

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

14. For more details on the information described herein or any other questions, please contact ABLIC Inc.'s sales
representative.

15. This Disclaimers have been delivered in a text using the Japanese language, which text, despite any translations into
the English language and the Chinese language, shall be controlling.
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