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CMOS IC Application Note

S-8204B Series Connection Examples xc..12.

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

In case of protecting 5-series cell lithium ion battery packs, use this IC with S-8242B Series.

This application note is guideline on the typical connection examples when using the S-8204B Series for applications,
and contains the parts list.

See the datasheet for details and spec of this IC.

It is possible to configure the following applications with the S-8204B Series.

¢ A protection circuit with series multi-cell; 3 cells or more

e Protection circuit with S-8204B Series for series multi-cells

o,
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CMOS IC Application Note
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1. Protection circuit with S-8204B Series for 3, 4-series cell

1.1 Protection circuit with 3-series cell (with discharge overcurrent protect function)

EB+ O
RCTLC
— —1 cop CTLC 16 — RIWV
2 vmpP CTLD 15 : VWA Ruoo
—]3 pDoP 14
RatL Ruwe, Ruini ] j VINI \\//EC))E‘I) 13 : Rvci
E CCDT IC1 : C:VC1 ; IQVCZ
5 CDT VC2 12 W—
CCCT : CVCZ -_ RVC3
c 6 CCT ves 11— o =
i 7 CIT VC4 10 + VAV—¢
M2 8 SEL VSS 9 Te
VDD
R
ZD1 T SEL
+—i¢ ' *—o ® ®
Rcop RDOFE
REB—
EB- AW
RSENSE

Charge FET  Discharge FET

Remark Referto“1.5 External parts list (Protection circuit for 3, 4-series cell)” for consonants of external parts.
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.

Seiko Instruments Inc. 3
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S-8204B Series Connection Examples Rev.1.2 oo

1.2 Protection circuit with 3-series cell (with discharge overcurrent protect function and automatic recovery function)

EB+ (O
— RCTLC
— 1 cop CTLC 16 = ROV
2 vvmpP CTLD 15 : VW Ruoo
—
RatL Ruwme, Rvini —° PoF VZD 14 : Rvet
% CCDT 4 VINI IC1 V 1 13 : CVC1:E RVC2
—— {5 CcDT VC2 12 - W
Ccer : Cveo=— Rves
c 6 CCT VC3 11 =5 & RVJC\‘/;V\_—-L
1 VC3
= | T 7 CIT VC4 10 -+ W
M2 8 SEL VSS 9 ::CVDD
RseL
ZD1
*——¢
VWA
R _1 MO Rsense
Charge FET | Discharge FET ‘/\;‘& [+]

Remark Referto“1.5 External parts list (Protection circuit for 3, 4-series cell)”’ for consonants of external parts.
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.

4 Seiko Instruments Inc.
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S-8204B Series Connection Examples

1.3 Protection circuit with 4-series cell (with discharge overcurrent protect function)

EB+ (O

RATL
&

ZD1

Charge FET

— Rerie
— —]1 cop CTLC 16 = ROV
2 vumpP CTLD 15 : VW Ruoo
Ryme Rvini 3 por VDD 14 : Rvc1
4 VINI VC1 1
CCDT IC1 3 : CVC1 :L RVC2
—— 15 cDT VC2 12 W—
CCCT : CVCZ -_ RVC3
6 CCT VC3 11 RN\/\—_'o",_
i CCIT : CVCG}—— VC4
= 7 CIT vC4 10— W—§
VC4 -
M2 8 SEL VSS 9 Te
VDD
T RseL
\ 4 *—.—.—.—Q—O
VW
RSENSE

Discharge FET

Remark Referto“1.5 External parts list (Protection circuit for 3, 4-series cell)” for consonants of external parts.

Caution 1.

2,

Figure 3

The above connection example may be changed without notice.

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

example of connection.

operation.

Seiko Instruments Inc.

The example of connection shown above will not guarantee successful
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1.4 Protection circuit with 4-series cell (with discharge overcurrent protect function and automatic recovery function)

EB+ (O

RATL
&

EB-

— Rerie
— —]1 cop CTLC 16 : RCJT\{\Df
2 vumpP CTLD 15 : VW Ruoo
Ryme Rvini 3 por VDD 14 : Rvet
Co 4 VINI |oq VC1 13 : Cocl - R
—— 15 cDT VC2 12 W—
Cecr — Cve, = Rvcs
6 CCT VC3 11 RN\/\—_'o",_
i CCIT : CVC3—— VC4
= 7 CIT vC4 10— W—§
VC4 -
M2 8 SEL VSS 9 ::Cvoo
RSEL
ZD1
Rcop RDOE
VWA
RAR __MO RSENSE T
harge FET | Di
Charge Discharge FET A 'TL

Remark Referto“1.5 External parts list (Protection circuit for 3, 4-series cell)” for consonants of external parts.

Caution 1.
2.

Figure 4

Seiko Instruments Inc.

The above connection example may be changed without notice.
It has not been confirmed whether the operation is normal or not in circuits other than the above
example of connection.
operation.

The example of connection shown above will not guarantee successful



CMOS IC Application Note

Rev.1.2 oo S-8204B Series Connection Examples

1.5 External parts list (Protection circuit for 3, 4-series cell)

Table 1 shows external parts in the connection examples in Figure 1 to 4.

Table 1
Symbol Typical Unit Parts name Maker Note

IC1 — — S-8204B Seiko Instruments 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
Cvei 0.047 uF GRM188B Murata Manufacturing Co., Ltd. Recommend
Cvec2 0.047 uF GRM188B Murata Manufacturing Co., Ltd. | Recommend
Cvcs 0.047 uF GRM188B Murata Manufacturing Co., Ltd. | Recommend
Cvca 0.047 uF GRM188B Murata Manufacturing Co., Ltd. | Recommend
Rvop 47 Q MCRO03 ROHM CO., LTD. Recommend
Cvbp 1 uF GRM188B Murata Manufacturing Co., Ltd. Recommend
RseL 1 kQ MCRO03 ROHM CO., LTD. Recommend
Ccer 0.1 uF GRM188B Murata Manufacturing Co., Ltd. —
CcpTt 0.1 uF GRM188B Murata Manufacturing Co., Ltd. -

Cerr 0.1 uF GRM188B Murata Manufacturing Co., Ltd. —
Rvini 1 kQ MCRO03 ROHM CO., LTD. Recommend
Reric 1 kQ MCRO03 ROHM CO., LTD. Recommend
Retip 1 kQ MCRO03 ROHM CO., LTD. Recommend
Rcop 1 MQ MCRO03 ROHM CO., LTD. Recommend
Roop 5.1 kQ MCRO03 ROHM CO., LTD. Recommend
Rvwmp 5.1 kQ MCRO03 ROHM CO., LTD. Necessary
Rsense - - - - -

MO — — 2SK1590 NEC Electronics Corporation Recommend
M1 — — 2SJ210 NEC Electronics Corporation Recommend
M2 — — 2SK1590 NEC Electronics Corporation Recommend
ZD1 — — UDZzS18B ROHM CO., LTD. Recommend
Rar 100 kQ MCRO03 ROHM CO., LTD. Recommend
Res_ 1 MQ MCRO03 ROHM CO., LTD. Necessary
RatL 20 MQ MCRO03 ROHM CO., LTD. Recommend
Charge FET — — — — —
Discharge FET — — — — —

Caution1. The above consonants are subject to change without prior notice.

2. These constant will not guarantee successful operation.

the actual application to set the constant.

Seiko Instruments Inc.

Perform thorough evaluation using
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2. Protection circuit with S-8204B Series for 5-series cell (Cascade connection)

2.1 Protection circuit with 5-series cell (with discharge overcurrent protect function)

EB+O—e =
INV4
M3
R § —+€r11 co VM 8
INV3
Rinva —lé 2 DO NC 7 R1
‘ 3 NC VDD 6
C1==R2
’—C 4 VsS VC 5 - oY T W—§
|\/|5Ii M4
 J
— Rirc
— —]1 cop CTLC 16 RV
2 vvmpP CTLD 15 : VW Rvon
3 DoP 14
RatL Rinvy Rvini —3 DO vbD : Rveq
§ o | 4 VINI o9 VC1 13 W—e
CCDT c : CVC1 T RVC2
5 CDT VC2 12 W
CCCT : CVCZ - RVC3
c 6 CCT ves 11— RV
i 7 CIT VC4 10 -+ W—§
M2 8 SEL VSS 9 ::CVDD
!DCOP RSEL
ZD1
[ L 2 L 2 @ L L 4 L ]
VWA
RSENSE

Charge FET

Discharge FET

Remark Referto “2.3 External parts list (Protection circuit for 5-series cell)” for consonants of external parts.

Caution 1.
2.

Figure 5

The above connection example may be changed without notice.
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.

Seiko Instruments Inc.
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S-8204B Series Connection Examples

2.2 Protection circuit with 5-series cell (with discharge overcurrent protect function and automatic recovery function)

EB+O R|NV4
M3
R —1 co VM 8
INV3
Riva —2 Do 1c1 NC 7 R1
3 NC VDD 6 : o1 +—W—9
’—C 4 VSS VC 5 X TR
1 .
M5 M4
. ]
— RIFC
— 1 cop CTLC 16 RV
2 vvp CTLD 15 : VW Rvop
—
RatL Rinvy Rvini —3 DoP VDD 14 : Rvc1
§ Cor 4 VINI oy VCI 13: S =
VC1 —— VC2
{5 coT VC2 12 — X RVJC\Q\»—}_
T VC2
c 6 CCT VC3 11 =5 Rv@ﬁ\/‘—_"_
| VC3—T—
= = 7 CIT VC4 10 W
8 SEL VSS 9 Te
VDD
RseL
—0—0—0—9¢
YW
| MO Rsense

Charge FET | Discharge FET Rar
VWA

Bt

Remark Referto “2.3 External parts list (Protection circuit for 5-series cell)” for consonants of external parts.

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.

Seiko Instruments

Inc.
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S-8204B Series Connection Examples Rev.1.2 oo
2.3 External parts list (Protection circuit for 5-series cell)
Table 2 shows external parts in the connection examples in Figure 5, 6.
Table 2
Symbol Typical Unit Parts name Maker Note

IC1 — — S-8242B Seiko Instruments Inc. Necessary
IC2 — — S-8204B Seiko Instruments Inc. Necessary
Rvc1 1 kQ MCRO03 ROHM CO., LTD. Recommend
Rveca 1 kQ MCRO03 ROHM CO., LTD. Recommend
Rves 1 kQ MCRO03 ROHM CO., LTD. Recommend
Rvca 1 kQ MCRO03 ROHM CO., LTD. Recommend
Cveci 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
Rvop 47 Q MCRO03 ROHM CO., LTD. Recommend
Cvop 1 uF GRM188B Murata Manufacturing Co., Ltd. Recommend
RseL 1 kQ MCRO03 ROHM CO., LTD. Recommend
Ccer 0.1 uF GRM188B Murata Manufacturing Co., Ltd. —
Ccot 0.1 uF GRM188B Murata Manufacturing Co., Ltd. —
Carr 0.1 uF GRM188B Murata Manufacturing Co., Ltd. —
Rvini 1 kQ MCRO03 ROHM CO., LTD. Recommend
Rirc 4.3 MQ MCRO03 ROHM CO., LTD. Necessary
Rirp 4.3 MQ MCRO03 ROHM CO., LTD. Necessary
Rinv1 5.1 kQ MCRO03 ROHM CO., LTD. Necessary
Rinva 5.1 kQ MCRO03 ROHM CO., LTD. Recommend
Rinvs 10 MQ MCRO03 ROHM CO., LTD. Necessary
Rinva 100 Q MCRO03 ROHM CO., LTD. Recommend
Rcop 1 MQ | MCRO03 ROHM CO., LTD. Recommend
Roop 51 kQ MCRO03 ROHM CO., LTD. Recommend
Dcop — — 1SS355 ROHM CO., LTD. Recommend
Rsense - - - - -
MO — — 2SK1590 NEC Electronics Corporation Recommend
M1 — — 2SJ210 NEC Electronics Corporation Recommend
M2 — — 2SK4035 NEC Electronics Corporation Recommend
M3 — — 2SJ210 NEC Electronics Corporation Recommend
M4 — — 2SK1590 NEC Electronics Corporation Recommend
M5 — — 2SK1590 NEC Electronics Corporation Recommend
ZD1 — — UDZS27B ROHM CO., LTD. Recommend
R1 100 Q MCRO03 ROHM CO., LTD. Recommend
R2 1 kQ MCRO03 ROHM CO., LTD. Recommend
C1 1 uF GRM188B Murata Manufacturing Co., Ltd. Recommend
C2 0.1 uF GRM188B Murata Manufacturing Co., Ltd. Recommend
Rar 100 kQ MCRO03 ROHM CO., LTD. Recommend
Res_ 2 MQ MCRO03 ROHM CO,, LTD. Necessary
RatL 20 MQ | MCRO03 ROHM CO., LTD. Recommend
Charge FET — — — — —
Discharge FET — — — — —

Caution1.

2. These constant will not guarantee successful operation.

the actual application to set the constant.

The above consonants are subject to change without prior notice.

Seiko Instruments Inc.

Perform thorough evaluation using
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3. Protection circuit with S-8204B Series for 6 to 8-series cell (Cascade connection)

3.1 Protection circuit with 6-series cell (with discharge overcurrent protect function)

EB+(O—e
R1 Rerie
1 cop CTLC 16 R p
M4 — CTLD
2 vvp CTLD 15 — WV Ryop
3 popP VDD 14
R 4 VINI Vel 13 5 iy
R2 RlNVZ CCDT1 IC1 : CVC1 - RVCZ
C—l: 5 CDT VC2 12 X RNV‘—_T._
CCT1 — : VC2 VC3
——6 ccT ves 11— RV
J VC3
L CIT1 7 oI VC4 10 T WN—
T 8 SEL VSS 9 ::c
VDD1
RSEL1
—o— 0 . 4 L J
: ]
| Rirc
—1 cop CTLC 16 =
M1 — IFD
M3 p ]2 vvmpP CTLD 15 Ryone
13 DpoP 14
ERATL - 4 VINI |op VC1 13 : . R
Rinv1 o {5 cOT VC2 12 c—* RN\/\—_T_
CCT2 : VC6 —— V7
— 6 ccT ves 11— RV
1 VC7
- 7 CIT VC4 10 -+ W—§
M2 8 SEL VSS 9 ::c
VDD2
¥Dcor RseL2
ZD1
¢ ® —¢
RCOP RDOFE
REB—

EB- VWA
RSENSE
Charge FET  Discharge FET

Remark Referto “3.7 External parts list (Protection circuit for 6 to 8-series cell)” for consonants of external
parts.

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.

Seiko Instruments Inc. 11
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3.2 Protection circuit with 6-series cell (with discharge overcurrent protect function and automatic recovery function)

EB+ O—e

R1 — Rerie
"4 —]1 cop CTLC 16 RV
2 vvp CTLD 15 Ruop
3 DOP 14
Rvinit - VDD : Rvcy
R2 R Cor 4 VINI |oq VCI 13: X R
5 CDT VC2 12 W
Cceri : Cvco=— Rves
= 6 CCT VC3 11 : c RVJC\QV‘—_T._
VC3—T—
il 7 CIT VC4 10 W
8 SEL VSS 9 ::C
VDD1
RSEL1
0—0—& :
L
| Rirc
— —1 cop CTLC 16 RV
M3 p ]2 vmP CTLD 15 Ruos
13 popP 14
‘EF Rz - i VINI \\//Eé? 13 : Rvﬁ\/‘i
Ccor IC2 : Cves == Rvce
Rinvs —~————— 15 CcDT VC2 12 W—¢
CCCT2 : CVCG e RVC7
6 CCT VC3 11 : c RVJC\QV‘—_-‘P._
- CIT2 VC7 -
- 7 CIT VC4 10 + V—$
M2 8 SEL VSS 9 ::C
VDD2
—VDCOP RSEL2
ZD1
L *——9@
VWA
_L_MO0 Rsense

Charge FET

T

i RAR
Discharge FET A

[t

Remark Referto “3.7 External parts list (Protection circuit for 6 to 8-series cell)” for consonants of external
parts.

Caution 1.
2.

operation.

12

Figure 8

Seiko Instruments Inc.

The above connection example may be changed without notice.
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
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3.3 Protection circuit with 7-series cell (with discharge overcurrent protect function)

EB+ O—e
R1 Rerie
1 cop CTLC 16 R
M4 — CTLD
L12 VMP CTLD 15 Ryops
13 DoP 14
RVINI1 ] VDD : I'_\)VC1
R2 RlNV2 CCDT1 4 VII:,)\{II- |C1 zg; :]]2 : Cvc1 pum— va\;\/\i
Ceett 5 C : Cvea= Rves
= 6 CCT VC3 11 = RVJC\QV‘—_T._
VC3
o 7 CIT VC4 10 -+ W
8 SEL VSS 9 ::C
VDD1
RSEL1
® ® )]
®
— RIFC
L_]1 COP CTLC 16 R
M1 | — IFD
M3 ]2 VMP CTLD 15 Ryoa
T3 pop 14
E|_ RVINI2 —3 VDD : RVCS
ERATL CCDT2 4 VINI |C2 Vet 13 : CVC5 -1 RV‘/CYS\/\i
Rinv1 o 5 coT VC2 12 c R‘N\/‘i
== 6 CCT ve3 11 = T T
1 | Com : Cvcr == Rvcs
- 7 CIT ves 10— W
VC8 i -
M2 8 SEL VSS 9 Te
VDD2
!DCOP RSEL2
ZD1
< ® l—o *———¢
VWA
Rsense
Charge FET ~ Discharge FET
Remark Referto “3.7 External parts list (Protection circuit for 6 to 8-series cell)” for consonants of external
parts.
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.

Seiko Instruments Inc. 13
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3.4 Protection circuit with 7-series cell (with discharge overcurrent protect function and automatic recovery function)

EB+ O—e

R1 — Rerie
"4 —]1 cop CTLC 16 RV
2 vvp CTLD 15 Ruop
3 DoP 14
VINE — VDD : Res
R2 R Cor 4 VINI oq VCI 13: co X R
5 CDT VC2 12 W
Cceri : Cvcr = Rves
= 6 CCT VC3 11 : c RVJC\QV‘—_T._
VC3
il 7 CIT VC4 10 . W
8 SEL VSS 9 ::C
VDD1
RSEL1
. 4  J
L ]
| Rirc
— —1 cop CTLC 16 RV
M3 p ]2 vmP CTLD 15 Ruone
13 popP 14
‘EF Rz - i VINI \\//Eé? 13 : Rvﬁ\/‘i
Ccom2 IC2 : Cves == Rvce
Rinvs —~————— 15 CcDT VC2 12 W—¢
CCCTZ : CVCG e RVC7
6 CCT VC3 11 W9
A CIT2 : Cvcr = Rvce
- 7 CIT ves 10— W—§_
VC8 i -
M2 8 SEL VSS 9 Te
VDD2
—VDCOP RSEL2
ZD1
. — oo — 4
s
_L_MO0 Rsense

Charge FET

T

i RAR
Discharge FET A

[t

Remark Referto “3.7 External parts list (Protection circuit for 6 to 8-series cell)” for consonants of external
parts.

Caution 1.
2.

operation.

14

Figure 10

Seiko Instruments Inc.

The above connection example may be changed without notice.
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
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3.5 Protection circuit with 8-series cell (with discharge overcurrent protect function)

EB+ O—e
R1 Rerie
1 cop CTLC 16
M4 — Reip
L12 VMP CTLD 15 Ryops
13 DoP 14
RVINI1 ] VDD : RVC1
R2 Ry Conr 4 VINI IC1 VC1 13 : Coo R
5 CDT VC2 12 W
Ceett : Cvea= Rves
= 6 CCT VC3 11 = RVJC\QV‘—_T._
VC3—T—
o 7 CIT ved 10— W
VC4 . -
8 SEL VSS 9 Te
VDD1
RSEL1
®
— RIFC
Ve L]1 COP CTLC 16 R
M3 4 2 vvpP CTLD 15 Ryoa
T3 pop 14
E|_ RVINI2 —3 VDD : RVCS
ERATL CCDT2 4 VINI |C2 Vet 13 : CVC5 -1 RV‘/CYS\/\i
Rinv1 —————— {45 CDT VC2 12 W—¢
CCCT2 : CVCG -1 RVC7
6 CCT VC3 11 W9
1 | Com : Cvcr == Rvcs
- 7 CIT ves 10— W
VC8 i -
M2 8 SEL VSS 9 Tc
VDD2
!DCOP RSEL2
ZD1
< ® l—o *———¢
VWA
Rsense
Charge FET ~ Discharge FET
Remark Referto “3.7 External parts list (Protection circuit for 6 to 8-series cell)” for consonants of external
parts.
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.

Seiko Instruments Inc. 15
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3.6 Protection circuit with 8-series cell (with discharge overcurrent protect function and automatic recovery function)

EB+ O—e

R1 — Rerie
"4 —]1 cop CTLC 16 RV
2 vvp CTLD 15 Ruop
= 3 DOP VDD 14 : =
VINI1 VC1
R2 R Cor 4 VINI |oq VCI 13: X R
5 CDT VC2 12 W
Ccert : Cvco=— Rves
= 6 CCT VC3 11 : c RVJC\QV‘—_T._
VC3—T1—
Sk 7 CIT vea 104 W%
VC4 . -
8 SEL VSS 9 Te
VDD1
RSEL1
L J
| Rirc
— —1 cop CTLC 16 RV
M3 p ]2 vmP CTLD 15 Ruos
E|_ Rviniz 3 pop VDD 14 : Rve
VC5
- 4 VINl oo VC1 13 ! oy RVJC\é\/‘i
Rinvs —~————— 15 CcDT VC2 12 W—¢
CCCT2 : CVCG e RVC7
6 CCT VC3 11 W9
A | Cem : Cvcr = Rvce
- 7 CIT ves 10— W—§_
VC8 i -
M2 8 SEL VSS 9 Te
VDD2
—VDCOP RSEL2
ZD1
. — oo — 4
VWA
. Reag _L_MO0 Rsense T
Charge FET | Discharge FET A m

Remark Referto “3.7 External parts list (Protection circuit for 6 to 8-series cell)” for consonants of external
parts.

Caution 1.
2.

operation.

16

Figure 12

Seiko Instruments Inc.

The above connection example may be changed without notice.
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
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3.7 External parts list (Protection circuit for 6 to 8-series cell)

Table 3 shows external parts in the connection examples in Figure 7 to 12.

Table 3 (1/2)

Symbol Typical Unit Parts name Maker Note

IC1 — — S-8204B Seiko Instruments Inc. Necessary
IC2 — - S-8204B Seiko Instruments Inc. Necessary
Rvc1 1 kQ MCRO03 ROHM CO., LTD. Recommend
Rveca 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
Cvet 0.047 uF GRM188B Murata Manufacturing Co., Ltd. Recommend
Cvec2 0.047 uF GRM188B Murata Manufacturing Co., Ltd. Recommend
Cvcs 0.047 uF GRM188B Murata Manufacturing Co., Ltd. Recommend
Cveca 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
Cvcr 0.047 uF GRM188B Murata Manufacturing Co., Ltd. Recommend
Cvcs 0.047 uF GRM188B Murata Manufacturing Co., Ltd. Recommend
Rvbbp1 47 Q MCRO03 ROHM CO., LTD. Recommend
Rvpp2 47 Q MCRO03 ROHM CO., LTD. Recommend
Cvbb1 1 uF GRM188B Murata Manufacturing Co., Ltd. Recommend
Cvbp2 1.5 uF GRM188B Murata Manufacturing Co., Ltd. Recommend
RsEL1 1 kQ MCRO03 ROHM CO., LTD. Recommend
RseL2 1 kQ MCRO03 ROHM CO., LTD. Recommend
Cceri 0.1 uF GRM188B Murata Manufacturing Co., Ltd. —
Cccre 0.1 uF GRM188B Murata Manufacturing Co., Ltd. -
Ccot1 0.1 uF GRM188B Murata Manufacturing Co., Ltd. —
Ccor2 0.1 uF GRM188B Murata Manufacturing Co., Ltd. —

Recit1 1 kQ MCRO03 ROHM CO., LTD. Recommend
Cci2 0.1 uF GRM188B Murata Manufacturing Co., Ltd. -
Rvini1 1 kQ MCRO03 ROHM CO., LTD. Recommend
Rvini2 1 kQ MCRO03 ROHM CO., LTD. Recommend
Rerie 1 kQ MCRO03 ROHM CO., LTD. Recommend
Recrio 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
Rinv1 5.1 kQ MCRO03 ROHM CO., LTD. Necessary
Rinv2 1 MQ MCRO03 ROHM CO., LTD. Necessary
Rcop 1 MQ MCRO03 ROHM CO., LTD. Recommend
Roop 51 kQ MCRO03 ROHM CO., LTD. Recommend
Dcop — — 1SS355 ROHM CO., LTD. Recommend
Rsense - - - - -

Seiko Instruments Inc.
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Table 3 (2/2)
Symbol Typical Unit Parts name Maker Note
MO — — 2SK1590 NEC Electronics Corporation Recommend
M1 — - 2SJ210 NEC Electronics Corporation Recommend
M2 — — 2SK1590 NEC Electronics Corporation Recommend
M3 — — 2SK1590 NEC Electronics Corporation Recommend
M4 — — 2SJ210 NEC Electronics Corporation Recommend
ZD1 - — UDZS18B ROHM CO., LTD. Recommend
R1 10 MQ MCRO03 ROHM CO., LTD. Recommend
R2 10 MQ MCRO03 ROHM CO., LTD. Recommend
Rar 100 kQ MCRO03 ROHM CO., LTD. Recommend
Reg_ 1 MQ MCRO03 ROHM CO., LTD. Necessary
RatL 20 MQ MCRO03 ROHM CO., LTD. Recommend
Charge FET — — — — —
Discharge FET — — — — —

18

Caution1. The above consonants are subject to change without prior notice.

2. These constant will not guarantee successful operation.

the actual application to set the constant.

Seiko Instruments Inc.
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4. Protection circuit with S-8204B Series for 9 to 12-series cell (Cascade connection)

4.1 Protection circuit with 9-series cell (with discharge overcurrent protect function)

EB+ O
R3 R
- — 1 cop CTLC 16 RCTLC
— 2 vmP CTLD 15 [—WwW—2___¢ Ruoo:
T: 3 DOP VDD 14 [ RV
R4 Riva 4VINI |oq VC113 13 CoY R
l—: 5CDT ve2 12 [ X Rw——?—
f— o1
6 CCT VC3 11 - vaim
7CIT vC4 10 3
8 SEL VSS 9 :1 Te
VDD1
% R1 RiFcs
—]1cop CTLC 16 F3——"WA\—
M4 RiFps
M5‘ ] 2vmpP CTLD 15 Rybpz
E”' By — = KT Tel VDD 14 [ =
T 2Re R s 4VINI Vo RE) = * KA
% INV2 Ccora ) IC2 vez 12 3 Cvcs == Rvce
— 1 L4 W9
CCCT2 CDT — CVC.S :E RVC7
6 CCT ves 11 [ 9 W
1 RCIT2 — CVC7—— RVCS
- 7CIT vca 10 3
8 SEL VSS 9 Te
VDD2
RSELZ
R6
RIFCZ
M8 —1cop CTLC 16 R
—2vmP CTLD 15 Rvoos
% Rat 4 Rvinis & 3 pop voD 14 Rves
M7 Ccors 4 VINI IC3 ver13 Cveo —.— Rvc1o
T: 5CDT vc2 12 (= Cvc10:?: Rmi
R5 CIT3 6 CCT VC3 " : CVC1‘I—.— RV 12
. o 7CIT vc4 10 =3 -9
8 SEL VSS 9 __Cvom
T RseLs
EB- O— W

RSENSE

Charge FET ~ Discharge FET

Remark Referto “4.9 External parts list (Protection circuit for 9 to 12-series cell)” for consonants of external
parts.
Figure 13
Caution 1. The above example connection 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.

Seiko Instruments Inc. 19
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4.2 Protection circuit with 9-series cell (with discharge overcurrent protect function and automatic recovery function)

EB+ O
R3 R
—11copr CTLC 16 :—«v\»—qRCTLC ,
Me ] 2vmP CTLD 15 33— W12 R
VDD1
=] 3pop VDD 14 [
VINI1 - - RVC1
R4 R|NV3 < 4 VINI |C1 Ve 13 Cvc1 5: RVCZ
5CDT vc2 12 =3 Cvczz?: R\m’i
6 CCT vc3 11 =3 Cvc3—i— R\fc\ﬁ\ﬁi
7CIT vc4 10 23
8 SEL VSS 9 -
CVDD1
RSEL1
éR1 Rirg;
—]1copr CTLC 16
M4 — RiFps
M5, ] 2vvp CTLD 15 Rvons
E”_ Ro, ] 3DoP VDD 14 =3 R
q VINI2 b - VC5
%RZ Rinv2 Ceot2 ZVlNl IC2 zg; 12 ; CWE;:T: R\M
CCCT2 CDT b CVC.G i R\M
1 | Remz 6ccr Ve : CVC7:T: Rveg
T 7CIT vca 10 =
8 SEL VSS 9 T
CVDDZ
RSELZ
R6
R
M8 —1cop CTLC 16 R'FCZ
IFD2
M3 "ﬂ| b —2vmp CTLD 15 Rusps
—] 3 DoP VDD 14 3
% RatL JE”_ Rvinis — 4 VINI VC113 : ° R
M7 CCDT3 |C3 : CVC.Q :T: RVC10
Rivs —c————s5coT ve2 12 [ ———¢ W
R5 = 6cCT ves 11 3 T =
i CCIT3 CVC1‘I£ RV 12 ey
) L - T 7CIT vc4 10 (3 K—F
M2 8 SEL VSS 9 =
CVDD3
¥Dcor RseLs
ZD1
(d
1< . oo . °
EB- O—¢ 9 VW
—_L_MO Rsense

Charge FET

[t

I RAR
Discharge FETVW

Remark Referto “4.9 External parts list (Protection circuit for 9 to 12-series cell)” for consonants of external

parts.

Caution 1.

Figure 14

The above example connection 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.

20
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The example of connection shown above will not guarantee successful operation.
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4. 3 Protection circuit with 10-series cell (with discharge overcurrent protect function)

EB+ O
R3 R
" — 1cop CTLC 16 RCTLC ,
—] 2 vmvpP CTLD 15 [—WwW—L2__¢ Ruoo:
T: 3 DOP vDD 14 =3 Rucy
R4 Riws 4VINI |oq VC113 13 CooY R
5CDT vec212 3 . R\m’i
6 CCT vc3 11 =3 X RM
— VC3—T— VC4
7CIT vc4 10 (3
8 SEL VSS 9 Te
VDD1
RSEL‘I
%R1 Rircy
" —]1 cop CTLC 16 [F—gW\—
— ———WW———
M5, > vMP CTLD 15 = Rvons
E”_ T: 3 DOP VDD 14 = Rycs
1 3R2 R Cors 4 VINI oo VC1 1303 c Y TR
~e———]5 coT ve? 12[3 eS W—§
ccT2 — Cves = Rver
6 CCT ves 113 s W
i RCIT2 C:VC7—— RVC8
- 7 CIT vca 103
8 SEL VSS 9 ::C
VDD2
RSELZ

S S
e [e))
€3
T

1
00111

RIFCZ
1 COP CTLC 16 =
M1 IFD2
M3 2 VMP CTLD 15 F—W— Rvoos
R 3 DOP vDD 142 R
VC9
vetl 133
Ccors 4 VINI IC3 €113 _ Cvc_QZYZ Rvcio
Rinvi o5 coT vez 12— —4% W
R5 CCT3 — VC1-0—— VC11
6 CCT ves (o —% Rwﬂ
i CIT3 — V(ﬂ1—— VC12
. L - 7 CIT ve4 10T —2 ¢
M2 8 SEL vss 9 T
‘! CVDD3
- DCOP RSEL3
ZD1
(4 - - A d w
EB- O—¢
RSENSE

Charge FET Discharge FET

Remark Referto “4.9 External parts list (Protection circuit for 9 to 12-series cell)” for consonants of external
parts.

Figure 15

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.
Seiko Instruments Inc. 21
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4.4 Protection circuit with 10-series cell (with discharge overcurrent protect function and automatic recovery function)

EB+ O
R3 R
— 1 cop CTLC 16 :—«v\»—qRCTLC ,
Me ] 2vmP CTLD 15 33— W12 R
VDD1
B a— K Rolel VDD 14 [ S
VINI1 VC1
R&  Rvas 4VINI - cq VCI13 3 CraY R
5CDT ve2 12 B3 Cvczz?: R\m’i
6 CCT vc3 11 =3 X RW—_T._
70T vcs 10 ——=T W
8 SEL VSS 9 -
CVDD1
RSEL1
R1 R
% 1 cop CTLC 16 W
M4 [ CTLD 15 R
M5 ¢ 4 2VMP Rvpp2
E”_ R—: 3 DOP VDD 14 =3 R
[ %RZ R VINI2 AVINI ver 13 B - vee
INV2 Ccore : IC2 vea 12 3 Cves=— Rvce
— — * W9
CCCT2 5 cDT VC3 11 L CVC.G :E RVC7 i
= | R 7 g|CTT vs 10 a— 2T R
—
8 SEL VSS 9 T
CVDD2
RSELZ
R6
R
M8 —] 1 cop CTLC 16 W
M1 — Rirpz
M3 b ] 2 vMmP CTLD 15 Rvons
s VDD 14 [
% RatL r:’”_ Ryiniz 4 DOP Ve 13 : . Rvce
M7 CCDT3 VINI IC3 : CVC‘Q :T: RVC10
Rivs “e—— 5coT ve2 12 [A——F—% —W—§
R5 CCT3 6 CCT VCS 11 : VC1.0—— \{/C\/\ﬂ/‘i
| CCIT’:E — CVC‘11:T: RVC12
[ _| - 1 7cIT vea 10 Fro—2 =X
8 SEL vssS 9| h eSS
CVDD3
T RseLs
EB- (O)—¢ ¢ VW
R _1L_MO Rsense
Charge FET  [Discharge FET R [ty

Remark Referto “4.9 External parts list (Protection circuit for 9 to 12-series cell)” for consonants of external

parts.

Caution 1.
2.

Figure 16

Seiko Instruments Inc.

The above connection example may be changed without notice.

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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4.5 Protection circuit with 11-series cell (with discharge overcurrent protect function)

RSEL1

EB+ O
R3 R
—11copr CTLC 16 RCTLC ,
M6 — 2 vmP CTLD 15 [—WwWL2__¢ Ruapt
=] 3pop VDD 14 [ =
R4 R Al 4 VINI vC113 3 * W
INV3S IC1 Cvoi — Rvca
5CDT vc212 3 4 W—¢
— CVCZ -_T RVCG
6 CCT ves 11 ——(c—4% RW—_T,_
- V3T e}
7CIT vca 10 (3
8 SEL VSS 9 :l—‘ o
VDD1

| S T

R1 R
% 1COP CTLC 16 F——WA—
M4 RiFpy
L S— 2 VMP CTLD 15 Ruons
al_ RV|N|2 3 DOP VDD14 : RVC5
2R2 Rz Coora AVINI - ygp VC113 (T Cvor | [Rucs
——{]5cDT vc212 (3 9 WW—¢
Ccem2 Cvcs =— Rvez
R 6 CCT VeI 1 B —(—#% RW_—T'—
i - VC7—T— \VC8
- | 7CIT vea 10 (—+ W
8 SEL vss o AR
VDD2
RSELZ

S S
e [e))
00110

R
1COP CTLC 16 AR
M1 R|FD2
M3 2 VMP CTLD 15 Ruons
_:,”_ R 3 DOP VDD 14 [ RV
Ccors 4VINI- gz VO113 — Cvco== Rvcio
= 1
Rinvt .. —5cCDT ve212 3 - W
CCT3 — VC1-0 - VC11
R5 . 6 CCT Ve 11 F——4¢ = m—_T_
L T3 VeI
o L - 7CIT VG410 9 VAW—¢
M2 8 SEL vss 9" T
VDD3
¥Dcor T RseLs
EB- O—¢

RSENSE

Charge FET Discharge FET

Remark Referto “4.9 External parts list (Protection circuit for 9 to 12-series cell)” for consonants of external
parts.

Figure 17

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.
Seiko Instruments Inc. 23
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4.6 Protection circuit with 11-series cell (with discharge overcurrent protect function and automatic recovery function)

EB+ O
R3 R
—11copr CTLC 16 :—«v\»—qRCTLC ,
Me ] 2vmP CTLD 15 33— W12 R
VDD1
=] 3Dpop VDD 14 |3 =
VINI1 VC1
R4 R|NV3 < 4 VINI |C1 vC113 : Cvc1 5‘: RVCZ
5CDT ve2 12 3 oy —WV—§
ccT ves 11 F—(c—# R
70T vea 10 — W
8 SEL VSS 9 -
CVDD1
RSEL‘I
%R1 Rircy
—]1coP CTLC 16
M4 i () CTLD 15 R
M50—| — VMP RVDD2
E”_ =] 300P VDD 14 3 =
q %RZ R VINI2 AVINI ver 13 B3 - 3%
INV2 Ccora ) IC2 N Cves=— R\M
ey [T o
CCCTZ CDT b CVC.G £ R\M
= 6 CCT (e RE = e & R
T 7CIT vea 10 Fr——e T
CVC8£ i
8 SEL vss 9h -
CVDDZ
RSELZ
R6
RIFCZ
M8 — 1 cop CTLC 16
M1 — Rirpz
s b —2vmpP CTLD 15 Ruons
s VDD 14 [3
% RatL Jal_ Rvinis ] 4 boP VG113 : ° Rves
M7 CCDT3 VINI |C3 : CVC.Q :T: RVC10
R ~e—]5coT ve2 12 [——m—% W
R5 CCT3 6 CCT VC3 11 : VC1.0—— \{/C\}\}‘i
1 Cc|'|'3 CVC11:‘E RV 12
[ _| = - 7ciT veato Fro—e KT
M2 8 SEL vss o " -
v CVDD3
¥ Dcor RseLs
7D1
(d
< . o ®
EB- O— 9 VW
R _L_MO Rsense
Charge FET  [Discharge FET “a%  [#]

Remark Referto “4.9 External parts list (Protection circuit for 9 to 12-series cell)” for consonants of external
parts.

Caution 1.
2.

Figure 18

Seiko Instruments Inc.

The above connection example may be changed without notice.

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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4.7 Protection circuit with 12-series cell (with discharge overcurrent protect function)

EB+ O
R3 R
—11copr CTLC 16 RCTLC ,
Me —2vmp CTLD 15 [—w—die—g
VDD1
———T3pop VDD 14 [
RV|N|1 - - RVC’I
R4 R|NV3 < 4 VINI |C1 VC113 Cvc1 g: RVCZ
5CDT ve2 12 3 oy —VWV—§
6 CCT vc3 11 =3 C V_C?Z___ R\\Z\Z\”i
VC3—T—
7CIT VC4 10 o1 e
8 SEL vss 9 = “'
CVDD1
SEL1
R1 RIFC1
é ] 1 cop CTLC 16— vW—
M4 — IFD1
M50—| ] 2 VMP CTLD 15 - VVV RVDDZ
= Ry we— Tl l vDD 14 =3 R
¢ VINI2 L _ VG5
%Rz RIN\/Z CCDT2 4VINI |C2 VC1 13 — Cvc5:T: vas
— ] — * W—¢
o 5CDT VC212 = G R
RC|T2 6 CCT VC3 11 — C:VC7:‘E RV(38
- 7CIT vea 10 Fo—% W
8 SEL VvsSS 9 ::c
VDD2
RSELZ
R6 R
IFC2
M8 — 1 cop CTLC 16
M1 — Rirp2
M3 | ) ] 2vmP CTLD 15 F——M——— Ruapa
-
% RatL JE“_ Rviniz — 3bop VoD : - Rvea
M7 Ceors 4VINI g3 VC113 : Cvc_QZYZ Rvc1o
Rinv1 c ] 5coT VvC212 | co. X RJVV\i
CCT3 — VC’I-O—— VC11
RS 6 cCT ves 11 ——% IV
= 7 vea 10 F—e - W
hd _| CIT CVC12£ i -
M2 8 SEL VSS 9 | C
VDD3
!!DCOP RSEL3
ZD1
(d r'y *—@ \ 4
EB- O—

RSENSE

Charge FET Discharge FET

Remark Referto “4.9 External parts list (Protection circuit for 9 to 12-series cell)” for consonants of external
parts.

Figure 19

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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4.8 Protection circuit with 12-series cell (with discharge overcurrent protect function and automatic recovery function)
EB+ O

R3 R
—11copr CTLC 16 RCTLC ,
Me ] 2vvP CTLD 15 F—wWwW—2 ¢
RVDD1
=] 3pop VDD 14 [
VINI1 - - RVC’I
R4 R|NV3 < 4 VINI |C1 Ve 13 Cvc1 5: RVCZ
5CDT vc212 =3 Cvczz?: R\m’i
6CCT ves 11 s —% RV
7CIT VC4 10 o1 VW—%
8 SEL vss 9 h =
CVDD1
SEL1

/\;/t\J/‘—
l 01
mlmlw

L | Reme

7CIT VC410
8 SEL VSS 9

RSELZ

CVCSZT:

R|FC1
vt 1 COP CTLC 16 R
Mg | 2 VMP CTLD 15
al_ RVINI2 3 DOP vbD14 :
%RZ Rinv Ccor2 4 VINI IC2 Vet 13 Cvcsz?: VCE
o {scoT vce 12 (B3 —* RW—_T,_
CCT2 b VC.G - \M
6 CCT ves 11— —¢ =
: &
—

]

R6 RlFCZ
M8 {1 1COP CTLC 16
M1 RiFp2
M3 _| 4 ] 2 vMmP CTLD 15 Ryoos
13 VDD 14 |1
% RatL ‘El_ Rvinis — 4 poP Vet 13 : . R
M7 Coors VINE 1c3 — Cveom= || Rucyp
Rinv1 o {s5coT ve2 12 =3 . W
R5 CCT3 6 ccT VC3 11 : VC1.0—— VC11 z
4 CC|T3 CVC11£ RV 12
o = 1 7ciT vea10 F=—1 R—F
d V12— 1 p—
M2 8 SEL VSS 9 |hH
v CVDD3
¥ Dcor RseLs
ZD1
(d
¢ . e .

EB- O—

R —L_MO Rsense
Charge FET Discharge FET /AR [%1

Remark Referto “4.9 External parts list (Protection circuit for 9 to 12-series cell)” for consonants of external
parts.
Figure 20

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.

Seiko Instruments Inc.
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4.9 External parts list (Protection circuit for 9 to 12-series cell)

Table 4 shows external parts in the connection examples in Figure 13 to 20.

Table 4 (1/2)

Symbol Typical Unit Parts name Maker Note

IC1 — — S-8204B Seiko Instruments Inc. Necessary
IC2 — - S-8204B Seiko Instruments Inc. Necessary
IC3 — — S-8204B Seiko Instruments Inc. Necessary
Rvei 1 kQ MCRO03 ROHM CO., LTD. Recommend
Rve 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
Rvecr 1 kQ MCRO03 ROHM CO., LTD. Recommend
Rvcs 1 kQ MCRO03 ROHM CO., LTD. Recommend
Rvce 1 kQ MCRO03 ROHM CO., LTD. Recommend
Rvc1o 1 kQ MCRO03 ROHM CO., LTD. Recommend
Rvec11 1 kQ MCRO03 ROHM CO., LTD. Recommend
Rveci2 1 kQ MCRO03 ROHM CO., LTD. Recommend
Cvec1 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
Cvca 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
Cvcr 0.047 uF GRM188B Murata Manufacturing Co., Ltd. Recommend
Cvcs 0.047 uF GRM188B Murata Manufacturing Co., Ltd. Recommend
Cvco 0.047 uF GRM188B Murata Manufacturing Co., Ltd. Recommend
Cvc1o 0.047 uF GRM188B Murata Manufacturing Co., Ltd. Recommend
Cvci11 0.047 uF GRM188B Murata Manufacturing Co., Ltd. Recommend
Cvc12 0.047 uF GRM188B Murata Manufacturing Co., Ltd. Recommend
Rvbbp1 47 Q MCRO03 ROHM CO., LTD. Recommend
Rvbb2 47 Q MCRO03 ROHM CO., LTD. Recommend
Rvbbs 47 Q MCRO03 ROHM CO., LTD. Recommend
Cvbb1 1 uF GRM188B Murata Manufacturing Co., Ltd. Recommend
Cvbp2 1 uF GRM188B Murata Manufacturing Co., Ltd. Recommend
Cvop3 1.5 uF GRM188B Murata Manufacturing Co., Ltd. Recommend
RsEL1 1 kQ MCRO03 ROHM CO., LTD. Recommend
RseL 1 kQ MCRO03 ROHM CO., LTD. Recommend
RseLs 1 kQ MCRO03 ROHM CO., LTD. Recommend
Cceri 0.1 uF GRM188B Murata Manufacturing Co., Ltd. —
Ccero 0.1 uF GRM188B Murata Manufacturing Co., Ltd. —
Ccers 0.1 uF GRM188B Murata Manufacturing Co., Ltd. —
Ccpr1 0.1 uF GRM188B Murata Manufacturing Co., Ltd. —
Ccor2 0.1 uF GRM188B Murata Manufacturing Co., Ltd. —
Ccots 0.1 uF GRM188B Murata Manufacturing Co., Ltd. —

Rciti 1 kQ MCRO03 ROHM CO., LTD. Recommend
Rcime 1 kQ MCRO03 ROHM CO., LTD. Recommend
Ccirs 0.1 uF GRM188B Murata Manufacturing Co., Ltd. —

Seiko Instruments Inc.
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Table 4 (2/2)
Symbol Typical Unit Parts name Maker Note

Rvini1 1 kQ MCRO03 ROHM CO., LTD. Recommend
Rviniz 1 kQ MCRO03 ROHM CO., LTD. Recommend
Rvinis 1 kQ MCRO03 ROHM CO., LTD. Recommend
Reric 1 kQ MCRO03 ROHM CO., LTD. Recommend
Recrip 1 kQ MCRO03 ROHM CO., LTD. Recommend
Rirc1 5.1 MQ MCRO03 ROHM CO., LTD. Necessary
Rirp1 5.1 MQ MCRO03 ROHM CO., LTD. Necessary
Rirco 5.1 MQ MCRO03 ROHM CO., LTD. Necessary
RiFp2 5.1 MQ MCRO03 ROHM CO., LTD. Necessary
Rinv1 5.1 kQ MCRO03 ROHM CO., LTD. Necessary
Rinv2 1 MQ | MCRO3 ROHM CO., LTD. Recommend
Rinvs 1 MQ MCRO03 ROHM CO., LTD. Recommend
Rcop 1 MQ | MCRO3 ROHM CO., LTD. Recommend
Roop 51 kQ MCRO03 ROHM CO., LTD. Recommend
Dcop — — 1SS355 ROHM CO., LTD. Recommend
Rsense - - - - -
MO — — 2SK1590 NEC Electronics Corporation Recommend
M1 — — 2SJ210 NEC Electronics Corporation Recommend
M2 — — 2SK1590 NEC Electronics Corporation Recommend
M3 — — 2SK1590 NEC Electronics Corporation Recommend
M4 — — 2SJ210 NEC Electronics Corporation Recommend
M5 — — 2SK1590 NEC Electronics Corporation Recommend
M6 — — 2SJ210 NEC Electronics Corporation Recommend
M7 — — 2SK1590 NEC Electronics Corporation Recommend
M8 — — 2SJ210 NEC Electronics Corporation Recommend
ZD1 - - UDZS18B ROHM CO., LTD. Recommend
R1 10 MQ MCRO03 ROHM CO., LTD. Recommend
R2 10 MQ MCRO03 ROHM CO., LTD. Recommend
R3 10 MQ MCRO03 ROHM CO., LTD. Recommend
R4 10 MQ MCRO03 ROHM CO., LTD. Recommend
R5 5.1 MQ MCRO03 ROHM CO., LTD. Recommend
R6 5.1 MQ MCRO03 ROHM CO., LTD. Recommend
Rar 100 kQ MCRO03 ROHM CO., LTD. Recommend
Res_ 1 MQ | MCRO03 ROHM CO., LTD. Necessary
Rat. 20 MQ MCRO03 ROHM CO., LTD. Recommend
Charge FET — — — — —
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Discharge FET

Caution1. The above consonants are subject to change without prior notice.

2. These constant will not guarantee successful operation.

the actual application to set the constant.

Seiko Instruments Inc.

Perform thorough evaluation using
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5. Precaution

e The usage described in this application note is typical example with our IC.
Perform evaluation fully before use.

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

¢ SlI 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.

6. Related source
Refer to the following datasheet for details of the S-8204B Series.
S-8204B 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 Sl semiconductors website, download the PDF file.

www.sii-ic.com Sll semiconductors website
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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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