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The S-8204A Series is a protection IC for 3-series or 4-series cell lithium-ion rechargeable battery, and includes
high-accuracy voltage detection circuits and delay circuits. By using cascade connection, it is also possible to protect
6-series or more cells lithium-ion rechargeable battery pack.

In case of protecting 5-series cell lithium-ion rechargeable battery pack, contact our sales office.

This application note is a guideline of the typical connection examples for applications using the S-8204A Series, and
contains the components list.

Refer to the datasheet for details and spec of this IC.

It is possible to configure the following application by using the S-8204A Series.

e Protection circuit for multi-series cell of 3 cells or more

® Protection circuit for multi-series cell using S-8204A Series
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1. Protection circuit for multi-series cell using S-8204A Series (Cascade connection)

1.1 Protection circuit for 6-series cell (with discharge overcurrent protection function)

Charge FET Discharge FET
EB+ (O
%RZ 1 CoP CTLC 16 33—
% 2 VMP CTLD 15 F3—
R3 Riws 3 pDoP vDD 14 = .- —
C Rvei
4 VINI g VC1 133 V‘;T_T_ VW
VC2
5 CDT vc2 1223 Vcé?__ Rvyc\g\ni
6 CCT ves 113 - RVW
7 CIT vc4 102 ~AA—¢
8 SEL VSS 9 c
VSS1
RSEL‘1 R
VSS1
CEB+
]
% Rirp % Rirc
REB+
LC 1 COP CTLC 16 33—
]2 vmP CTLD 15 33—
—13 DOP VDD 14 = * T
| CvcsT
4 VNI |op VC1 133 -
Rviniz | Cves T
—IZCCDT2 5 CDT ve2 1233 e
6 CCT ves 113 VCT ¢
L |Cccr2 -
ZD1& T 7 CIT VC4 10—
CCIT2
8 SEL VSS 9
T RSELZ
*—0—0—©
Rero R
EB— O \/W CTLD CTLC
Rsense

Remark Referto"1.13 External components list" for constants of external components.

Figure 1

Caution 1. The above connection example may be changed without notice.

2. It has not been confirmed whether the operation is normal or not in circuits other than the above

example of connection. The example of connection shown above will not guarantee successful

operation.
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1.2 Protection circuit for 6-series cell
(with discharge overcurrent protection function and automatic recovery function)

VWA
Charge FET | Discharge FET Rar V3 R4
EB+ O—¢
R5
R2 coP CTLC 16 |FH—
VMP CTLD 153
R3 DOP vDD 14 = X
VINI a4 VC1 1303 VgT__
CDT ve2 123 Vcé?__
CCT vc3 11— vesTq
cIT vC4 102
SEL VSS 9:]
CEB+
]
% Riro % Rirc
REB+
LC 1 COP CTLC 16 3F—
]2 vvp CTLD 15—
— 13 popP vDD 143 -
4 VINI vcl 133 e
Rviniz IC2 Cves =
o {5 coT ve2 1233 g
CDT2
6 CCT vec3 1= VCT g
N 4 [Ccct2, | -
ZD1& T 7 cT vc4 103
8 SEL VSS 9
CC'Er RseL2
EB- O A Rerio Rerie
&l Rsense

Remark Referto".13 External components list" for constants of external components.

Figure 2

Caution 1. The above connection example may be changed without notice.

2. It has not been confirmed whether the operation is normal or not in circuits other than the above

example of connection. The example of connection shown above will not guarantee successful

operation.
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1. 3 Protection circuit for 6-series cell

(with discharge overcurrent protection function and charge overcurrent protection function)

Charge FET Discharge FET

EB+ O—4

COoP CTLC 16
VMP CTLD 15 Cvoi
DOP VvDD 14 <9—9—¢

VINI IC1 VC1 13
CDT VC2 12
CCT VC3 11
CIT VC4 10
SEL VSS 9

IRIRIRIN

CVC7_'T_ Rvcr
Rvcs

VC3 11

& ZD1 L 4 = |Cooz2 CIT VC4 10
R10 M4 —® M2 Conz SEL VSS 9 -
Cyss2
R1 RseL2
T RVSSZ

R R
EB- O A cTLb Retie

[1
13
Ree. Rirp % %Rch
M3 M1
M5 _“é _| 11 cop CTLC 16
¢ IL  { 2 vvp CTLD 15 Cucs
R9SR11 > :
% Rinvg  [Rinvi T3 pop vDD 14 : % Hvas
L 4 VINI VC1 13 P
M9 ? Rviniz IC2 : Cuco Ruce
————{15 CDT VC2 12 .
CCDT2 6 CCT :
; —
8

Rsense

Remark Referto "1.13 External components list" for constants of external components.

Figure 3

Caution 1. The above connection example may be changed without notice.

2. It has not been confirmed whether the operation is normal or not in circuits other than the above
example of connection. The example of connection shown above will not guarantee successful

operation.
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1. 4 Protection circuit for 6-series cell (with discharge overcurrent protection function,
automatic recovery function and charge overcurrent protection function)

VWA
Charge FET | Discharge FET Rar R4
M8
EB+ O
R5
1 COP CTLC 16
2 VMP CTLD 15
R3 Rinva —{3 DOP VvDD 14 :
4 VINI VC1 13
Ruviis IC1 :
D2 5 CDT VC2 12
CCDT1 :
c 6 CCT VC3 11 :
cCT1
R8 R 7 CIT VC4 10
‘T8 SEL VSS 9
RSEL1
CEB-*—
)
Res. Riro % ERch
M3 M1
ms AP L1 cop CTLC 16
~| 2 vvpP CTLD 15 Cucs
R9SR11 f °
§ Rawval  |Riws —]3 DOP VDD 14 - —9-
. R 4 VINE ey VO 13 CTA_
M9 —5 coT ve2 12 —
Ccor2 : Cvcr =
6 CCT VC3 11 ®
L |Cccr2 — :
A ZD1 _| _| T 37 CIT VC4 10
R10 M4 M2 8 SEL VSS 9 %%
R1 Cor| |$Rsewz
‘ A4 A d
R R
EB—O - Y CTLD ™CTLC
m M7 Rsense
Remark Referto"1.13 External components list" for constants of external components.
Figure 4
Caution 1. The above connection example may be changed without notice.

2. It has not been confirmed whether the operation is normal or not in circuits other than the above
example of connection. The example of connection shown above will not guarantee successful
operation.
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1.5 Protection circuit for 7-series cell (with discharge overcurrent protection function)

EB+ (O—

Charge FET

Discharge FET

1 COP CTLC 16 FH—
2 VMP CTLD 15—
3 DOP vDD 14 =3 XTI R
VC1
4 VINI |oq VC1 133 V(C;T_,_ RVJC\QV\_—?—
5 CDT ve2 123 VCS?__ RJW\—_T,_
VC3
6 CCT ves 113 ARV
7 CIT vca 103 Vel §-
8 SEL VSS 9 ::C
VSS1
RSEL‘]
i Ryss1
CEB+
RIFD i RIFC
Rea] M3 M1
M5 —| 1 COP CTLC 16 33—
o 2 vmp CTLD 153
! &
Rinvz)  [Rinvi — 3 pop vDD 141 CVC5l
) 4 VINI |op VC1 1303 -
Rviniz = CVCG:1:
—:C 5 CDT vC2 12 = |
CDT2
6 CCT ves 13 .
N L |Cccr2 -
D1 & _| _| T c 7 CIT VC4 10
M4 M2 ‘B8 sEL VSS 9
R1 T RseLz
L oo ] *—o
EB- O A Rero Retie
RSENSE
Remark Referto "1.13 External components list" for constants of external components.
Figure 5
Caution 1. The above connection example may be changed without notice.

2,

It has not been confirmed whether the operation is normal or not in circuits other than the above
example of connection. The example of connection shown above will not guarantee successful

operation.
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1.6 Protection circuit for 7-series cell
(with discharge overcurrent protection function and automatic recovery function)

VWA
Charge FET | Discharge FET Rar " R4
£8+ O . @%;
Rcop R5
DCOP RDOP
o M6
—]1 coP CTLC 16 |FH—
2 vmP CTLD 153
] 9 9o
%RS Rinva —{3 pop VDD 14 Cvc1l
4 VINI |oq VC1 1303 S
— Cve
5 CDT ve2 123 -
6 CCT ves 13 VCST__
7 CIT vca 103 ves §
8 SEL VSS 9
RSEL'I
CEB+
FI
L% Rirp % Rirc
Reg,| M3 L M1
M5 1 COP CTLC 16 |3F—
4 I ]2 vmpP CTLD 15—
q L ]
.. L 2 ]
Rawvzl | Riwvi 3 DOP vDD 14 CvcslT_._‘ Rues —
’ 4 VINI oo VC1 1313 e W
RVINI2 ey CVCGT
T: 5 CDT vc2 123 c
6 CCT ve3 11 =2 VOT g
N 4 [Cccr2, -
ZD1'% E L T =7 cT vca 103
M4 M2 8 SEL VSS 9
R1 Comz RseL2
*—& L 4
Rerio R
EB_ O __M7 R\/\N CTLD CTLC
m SENSE

Remark Referto"1.13 External components list" for constants of external components.
Figure 6
Caution 1. The above connection example may be changed without notice.
2. It has not been confirmed whether the operation is normal or not in circuits other than the above

example of connection. The example of connection shown above will not guarantee successful
operation.
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1.7 Protection circuit for 7-series cell
(with discharge overcurrent protection function and charge overcurrent protection function)

Charge FET Discharge FET

EB+ O—4

1 COP CTLC 16
2 VMP CTLD 15 Cver
3 DOP VDD 14 : 999
RVC1 r—
=
4 VINEygq VO1 13 o RS
5 CDT VC2 12: = Rwi
6 CCT vC3 11 — — e
7 CIT VC4 10
8 SEL VSS 9
RSEL1
I :
13
Ree. RIFD% %Rch
M3 M1
ws 2 L1 cop CTLC 16
¢ IL  { 2 vvp CTLD 15 Cucs
R9SR11 b :
% Rinvg  [Rinvi T3 DoP vDD 14 : % Hvas
o R 4 VINI |op VC1 13 Py
M9 VINI2 : Cucom= Ruce
—':c 5 CDT VC2 12 e
CDT2 : Cver==|Rver
6 CCT VC3 11 ¢
L |Cecrz : Rvcs
A ZD1 _| _| T Coms 7 CIT VC4 10
R10 M4T M2 8 SEL VSS 9 -
VSS2
R1 T RSEL2 R
VSS2

R R
EB- O A cto Rerie
Rsense

Remark Referto"1.13 External components list" for constants of external components.
Figure 7
Caution 1. The above connection example may be changed without notice.
2. It has not been confirmed whether the operation is normal or not in circuits other than the above

example of connection. The example of connection shown above will not guarantee successful
operation.

ABLIC Inc. 9
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1. 8 Protection circuit for 7-series cell (with discharge overcurrent protection function,
automatic recovery function and charge overcurrent protection function)

WA
Charge FET | Discharge FET Rar R4
M8
EB+ (O
R5
R2 —]1 cop CTLC 16
2 vmP CTLD 15 Cuer
R3 Rivs 3 poP VDD 14 = - ”o—4
4 VINI VC1 13 &
IC1 — Coors
D2 5 CDT VC2 12 - g
6 CCT VC3 11 — éwT_
R8 7 CIT VC4 10 ves §
8 SEL VSS 9
RSEL1
CEB-*— l
b
Res. Rwo% ERch
M3 L M1
M5 — 11 cop CTLC 16
. o \ {2 vvP CTLD 15 Cucs
R9 % Ra [Ruws —13 popr VDD 14 = .-
. R 4 VINI oy VC 13: CTA_
M9 o5 coT VC2 12 = é’ﬁT_
CDT2
6 CCT VC3 11 L
L |Cccr2 . :
A ZD1 _| _| - LJ]7 CIT VC4 10
R10 M4 —® M2 8 SEL VSS 9
- 33
R1 Comy RseL2
*—@ . 4
Rerp R
EB— O —— \/\N CTLD CTLC
mM? Rsense

Remark Referto"1.13 External components list" for constants of external components.
Figure 8
Caution 1. The above connection example may be changed without notice.
2. It has not been confirmed whether the operation is normal or not in circuits other than the above

example of connection. The example of connection shown above will not guarantee successful
operation.

10 ABLIC Inc.
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1.9 Protection circuit for 8-series cell (with discharge overcurrent protection function)

Charge FET  Discharge FET

EB+ (O—
1 COP CTLC 16—
2 VMP CTLD 15—
3 DOP vDD 14 =3 XTI R
VC1
4 VINI |oq VC1 133 VZT_,_ RVJC\QV\_—?—
5 CDT ve2 123 Voé?__ RJW\—_T,_
VC3
6 CCT ves 113 oI TRV
7 CIT vca 103 e .
8 SEL VSS 9 Te
VSS1
RSEL1
i Rvss1
CEB+
RIFD i RIFC
Reo.] M3 [ M1
M5 —| 1 COP CTLC 16 |=F—
o 2 vmp CTLD 153
—113 DOP 14 3 * b o090
Rinvz Rinv 3 DO VDD [ Cvcs% Rvcs ==
b 4 VINI vc1 133 —+ VA—§
Ruiniz IC2 - Cvcs T Rvce
c.. {5 cDoT vc2 123 = RJC\N\i
CDT2 VC7
6 CCT ves 113 e o\ 28
X L |Cccr2 [ Cves -
ZD1& - - T o 7 CIT vca 103
M4 M2 ‘s sEL VSS 9
R1 T RseL2 %%
L oo . . . ooo
EB- O A Rero Rerie

RSENSE

Remark Referto "1.13 External components list" for constants of external components.
Figure 9
Caution 1. The above connection example may be changed without notice.
2. It has not been confirmed whether the operation is normal or not in circuits other than the above

example of connection. The example of connection shown above will not guarantee successful
operation.

ABLIC Inc. 11
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1.10 Protection circuit for 8-series cell
(with discharge overcurrent protection function and automatic recovery function)

VW
Charge FET | Discharge FET Rar V3 R4
EB+ O—¢ »%L
Rcop R5
Dcop Roop
Ro M6
1 cop CTLC 16 3F—
2 vmpP CTLD 15—
] ? o
R3 Rinvs —13 DOP VDD 14 o _T_T—<
4 VINIL o4 VC1 1303 -
] CVCZT
5 CDT vc2 123 g
6 CCT ves 113 VST__
7 CIT vca 103 vei §
8 SEL VSS 9
RSEL‘I
CEB+
% Riro % Rirc
REB+
LC 1 COP CTLC 16 3F—
2 vmp CTLD 15 =
—{13 DOP vDD 14 3 * 900
| Cvcs%T_4 Rves ==
= 4 VINI 6y VC1 1313 L R
VINI2 VC6
o5 coT vez 123 Vcé?__ =
CDT2 VC7
c 6 CCT ves 13 TRV
- CCT2
ZD1& - 7 cIT vcs 103 ves g
8 SEL VSS 9 Te
— VSS2
Cem RseL2 % %
Rvss2
EB- O 1 A Rerip Reric

mM? Rsense

Remark Referto"1.13 External components list" for constants of external components.
Figure 10
Caution 1. The above connection example may be changed without notice.
2. It has not been confirmed whether the operation is normal or not in circuits other than the above

example of connection. The example of connection shown above will not guarantee successful
operation.

12 ABLIC Inc.
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1.1

Protection circuit for 8-series cell

(with discharge overcurrent protection function and charge overcurrent protection function)

EB+ O—4

Charge FET

Discharge FET

1 COP CTLC 16
2 VMP CTLD 15 Cvet
3 DOP vDD 14 : rT
R 1 -
&
4 VINI g4 VCT 13 =gl ﬁﬁz_—?—
5 CDT VC2 12 = CT__ M
6 CCT ves 1113 VCCS'T__ QW—_T_
7 CIT VG4 10 ves ¢
8 SEL VSS 9
RSEL1
CEB+' l
]
Reg., R.FDE %Rmc
M3 M1
M5 _| _| {11 COP CTLC 16
o 2 vvP CTLD 15 Cues
R9R11 ¢ — °
% Rinvg  |Rinvi s DOP VDD 14 : %
9 R 4 VINI IC2 VC1 13: e
VINI2
M9 =~ {5 cDT Ve2 12 i
CCDT2 : CVC7T
6 CCT VC3 11 1
i . CCCTZ : Cvch
A ZD1 _| _| I C 7 CIT VC4 10 o
R10 M4~ M2 ‘s sEL VSS 9 %
R1 T RseL2 %
o ° ® ' ®
R R
EB- O Y CTLD ™CTLC
Rsense
Remark Referto "1.13 External components list" for constants of external components.
Figure 11
Caution 1. The above connection example may be changed without notice.

2. It has not been confirmed whether the operation is normal or not in circuits other than the above

example of connection. The example of connection shown above will not guarantee successful
operation.

ABLIC Inc.
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1. 12 Protection circuit for 8-series cell (with discharge overcurrent protection function,
automatic recovery function and charge overcurrent protection function)

WA
Charge FET | Discharge FET Rar
Vs R4
EB+
R5
1 COP CTLC 16
2 VMP CTLD 15 Cver
3 DOP VDD 14 — - R
4 VINI oq VO 13: CT__ M
5 CDT vez 123 é’z_{_ F{W_—T'—
VC3™ I
6 CCT ves 111 = g{\ﬁj:_
7 CIT VC4 10 WAR$
8 SEL VSS 9 Te
VSS1
RSEL1
R
¢ VSS1 '
b
Res+ Ru:D% %ch
11 cop CTLC 16
® —2 vmP CTLD 15 Cucs
R9§R11§ 3 popP VDD 14 — i‘r“*"'R 1
\/
= 4 VINI |gp VC1 13 e N
M9 VINI2 : Cves T Ry
o5 cor VC2 12: o T
CDT2 \/
- 6 CCT VC3 11 VT WA
L |Cccr2 : Cvcs L | |Rv
- —e17 cIT VC4 10
R10§ 8 SEL VSS 9 %% T
i VSS2
CCITZ’_ RSEL2
Rvss2
EB- O 1 - "y Retip Reic
m M7 SENSE

Remark Referto"1.13 External components list" for constants of external components.

Figure 12

Caution 1. The above connection example may be changed without notice.
2. It has not been confirmed whether the operation is normal or not in circuits other than the above
example of connection. The example of connection shown above will not guarantee successful

operation.

14 ABLIC Inc.
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1. 13 External components list

S$-8204A Series Connection Examples

Table 1 shows external components in the connection examples of Figure 1 to Figure 12.

Table 1 (1/2)

Symbol Typical Unit Components Name Maker Note

IC1 — — S-8204A ABLIC Inc. Necessary
IC2 — - S-8204A ABLIC Inc. Necessary
Rve1 1 kQ MCRO03 ROHM CO., LTD. Recommend
Rvea 1 kQ MCRO03 ROHM CO., LTD. Recommend
Rves 1 kQ MCRO03 ROHM CO., LTD. Recommend
Rvca 1 kQ MCRO03 ROHM CO., LTD. Recommend
Rvcs 1 kQ MCRO03 ROHM CO., LTD. Recommend
Rvce 1 kQ MCRO03 ROHM CO., LTD. Recommend
Rvcr 1 kQ MCRO03 ROHM CO., LTD. Recommend
Rvcs 1 kQ MCRO03 ROHM CO., LTD. Recommend
Cvci 0.047 uF GRM188B Murata Manufacturing Co., Ltd. Recommend
Cvc2 0.047 uF GRM188B Murata Manufacturing Co., Ltd. Recommend
Cvcs 0.047 uF GRM188B Murata Manufacturing Co., Ltd. Recommend
Cvcs 0.047 uF GRM188B Murata Manufacturing Co., Ltd. Recommend
Cvcs 0.047 uF GRM188B Murata Manufacturing Co., Ltd. Recommend
Cvce 0.047 uF GRM188B Murata Manufacturing Co., Ltd. Recommend
Cvcr 0.047 uF GRM188B Murata Manufacturing Co., Ltd. Recommend
Cvcs 0.047 uF GRM188B Murata Manufacturing Co., Ltd. Recommend
Ryss1 47 Q MCRO03 ROHM CO., LTD. Recommend
Rvss2 47 Q MCRO03 ROHM CO., LTD. Recommend
Cvss1 1.5 uF GRM32D Murata Manufacturing Co., Ltd. Recommend
Cvss2 1 uF GRM188B Murata Manufacturing Co., Ltd. Recommend
RsEL1 1 kQ MCRO03 ROHM CO., LTD. Recommend
RseL2 1 kQ MCRO03 ROHM CO., LTD. Recommend
CceT1 0.1 uF GRM188B Murata Manufacturing Co., Ltd. —
Cccre 0.1 uF GRM188B Murata Manufacturing Co., Ltd. -
Ccor1 0.1 uF GRM188B Murata Manufacturing Co., Ltd. -
Ccore 0.1 uF GRM188B Murata Manufacturing Co., Ltd. -

Recimi 1 kQ MCRO03 ROHM CO., LTD. Recommend
Cair2 0.1 uF GRM188B Murata Manufacturing Co., Ltd. -
Rvini1 1 kQ MCRO03 ROHM CO., LTD. Recommend
Rviniz 1 kQ MCRO03 ROHM CO., LTD. Recommend
Reric 1 kQ MCRO03 ROHM CO., LTD. Recommend
Reto 1 kQ MCRO03 ROHM CO., LTD. Recommend
Rirc 5.1 MQ MCRO03 ROHM CO., LTD. Necessary
Rirp 5.1 MQ MCRO03 ROHM CO., LTD. Necessary
Rcop 1 MQ MCRO03 ROHM CO., LTD. Recommend
Rpop 51 kQ MCRO03 ROHM CO., LTD. Recommend
Dcop — — 1SS355 ROHM CO., LTD. Recommend
D1 — - 188355 ROHM CO., LTD. Recommend
D2 — - 188355 ROHM CO., LTD. Recommend
Rsense — — — — —

ABLIC Inc.
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Table 1 (2/2)
Symbol Typical Unit Components Name Maker Note

M1 — — 2SJ210C Renesas Electronics Corporation | Recommend
M2 — — 2SK1590C Renesas Electronics Corporation | Recommend
M3 — — 2SJ210C Renesas Electronics Corporation | Recommend
M4 — — 2SK1590C Renesas Electronics Corporation | Recommend
M5 — — 2SK1590C Renesas Electronics Corporation | Recommend
M6 — — 2S5J210C Renesas Electronics Corporation | Recommend
M7 — — 2SK1590C Renesas Electronics Corporation | Recommend
M8 — — 2SJ210C Renesas Electronics Corporation | Recommend
M9 — — 2SK1590C Renesas Electronics Corporation | Recommend
PNP1 — - 2SA1037AK ROHM CO., LTD. Recommend
Rinv1 5.1 kQ MCRO03 ROHM CO., LTD. Necessary
Rinv2 1 MQ MCRO03 ROHM CO., LTD. Recommend
Rinvs 10 MQ MCRO03 ROHM CO., LTD. Recommend
R1 10 MQ — — Recommend
R2 10 MQ — — Recommend
R3 10 MQ — - Recommend
R4 1 MQ MCRO03 ROHM CO., LTD. Recommend
R5 1 MQ MCRO03 ROHM CO., LTD. Recommend
R6 1 MQ MCRO03 ROHM CO., LTD. Recommend
R7 1 MQ MCRO03 ROHM CO., LTD. Recommend
R8 270 kQ MCRO03 ROHM CO., LTD. Necessary
R9 5.1 MQ MCRO03 ROHM CO., LTD. Recommend
R10 1 MQ MCRO03 ROHM CO., LTD. Recommend
R11 270 kQ MCRO03 ROHM CO., LTD. Necessary
ZD1 — - UDZS18B ROHM CO., LTD. Recommend
Res. 3 MO MCRO03 ROHM CO., LTD. Recommend
Ces. 100 pF GRM188B Murata Manufacturing Co., Ltd. Recommend
Rar 100 kQ MCRO03 ROHM CO., LTD. Recommend
Charge FET — - — - -
Discharge FET — — — — —

16

Caution 1. The above constants are subject to change without prior notice.

2. These constants will not guarantee successful operation. Perform thorough evaluation using the
actual application to set the constants.

ABLIC Inc.
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2. Precautions
e The usages described in this application note are typical examples using ICs of ABLIC Inc.

Perform thorough evaluation before use.

e When designing for mass production using an application circuit described herein, the product deviation and
temperature characteristics of the external components should be taken into consideration. ABLIC Inc. shall not
bear any responsibility for patent infringements related to products using the circuits described herein.

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.

3. Related source
Refer to the following datasheet for details of the S-8204A Series.
S-8204A Series Datasheet
The information described herein is subject to change without notice.

Regarding the newest version, contact our sales office.
Select product category and product name on our website, download the PDF file.

www.ablic.com ABLIC Inc. website

ABLIC Inc. 17



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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