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1. Bk s UFILAF U EM 3I~SERE
FUNCTION Li-ion Battery protection IC (For 3~5 cell in series)
1-1. BR - BRE. EIASUXGERE. BERRL D RN
FEATURES Overcharge detection voltage circuit included
« BRI H E B
Disconnection detect circuit included
C LFIL—SHEERE
Regulator function included
2. \ulr—o + VSOP-24A
PACKAGE
3. AFEH
ACCOMPANYING MATERIAL
3-1. (1HEIF * NOTES — Ver. 001
NOTES
YR LEDEE
ATTENTION
3-2. i - #59 — 6756 T—EVT
PACKING SPECIFICATIONS Taping
BUR#A
B Housing
3-3. Rur—URESR G * M — VSOP-24A
CONDITION FOR PACKAGE MOUNTING
%X % / DEVELOPMENT CLASS | 3
B4 H AR A
No /& %&a—F / USER CODE
YEXPORTCONTROL #iE2—F / MODEL CODE 0ABN
5 ERP9D—F |#4F2—K /TYPECODE | 91
RoHS wtic&E#A  (Compliance) G SYMBOL | pivision cope
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6. imFEREA
TERMINAL EXPLANATIONS

#HFNo.
PIN No.

)
PIN NAME

A

INPUT / OUTPUT

5
PIN DESCRIPTION

1

VDD

INPUT

ICOERAAIHF
The input terminal of the power supply of IC.

SOC

INPUT

B I AR A FIlEEF

The control terminal of output over charge detection.

Isoc>IsocH OV:&@E81E(Normal mode)

Teoc<Isocl OV: ik B2 1k (charge prohibition)="Hi-impedance”

SDC

INPUT

B E R A FIlE

The control terminal of output over discharge detection.
“Ispc>IspcH DCHG : ;@ % &#/F(Normal mode)

Tgpe<Iencl DCHG: iR & % 1k (discharge prohibition)="Low”

VM2

INPUT

RERIATABRANGF. REROERREZRELES,
Input terminal connected to charger negative voltage. Detected charger
connection.

ov

OUTPUT

FEHEE AimF, Pch OPEN FLA2H T,

Charge control output terminal. Output type is Pch open drain.
- B E B (Normal mode) :"High”

- B % E % (Overcharge mode) :"Hi impedance”

VM1

INPUT

MEEBLA NG F. AFOEGREBEZRELES,

Input terminal connected to discharge voltage. Detected load connection.

DCHG

OUTPUT

REHIEHE HimF ., VAEVSSDREIDCMOSH 1,
Discharge control output terminal. Output type is CMOS.
- B E B (Normal mode) :"High”

- B E K (Overdischarge mode)  :"Low”

cocC

INPUT

HWEBER. KEEBERZL/BIROELERHZEHFTT

VDD F-COCIHFRIZar T4 2 KT 5EI2LY
BEFRZHRETHENTEET,

A terminal which sets delay time of discharging overcurrent and charging
overcurrent detection/release.

It is able to set delay time by connecting a condenser between VDD and
COC terminals.

Cs1

INPUT

BEFRIRHIGEF TY . CS1-C2RICHEBLERTRERERELET . &
H9%&, DCHGIRFAL"L'LARILEH AL, KERASRNDZEEHEFT .

Input of overcurrent detection. Detected overcurrent by sense resistor
between CS1 pin and CS2 pin. And then the DCHG terminal outputs low
level, and it protects from large current discharging.

10

CS2

INPUT

BERRHERORERFTT,
Common terminal of overcurrent detection circuit.

11

DRIVE

OUTPUT

LXaL—42AFETORSA TiHF,
The drive terminal of FET for regulator.

12

REG_IN

INPUT

L¥XaL—4BEDAVTYRGEF,
The input terminal of regulator voltage.

MITSUMI ELECTRIC CO.,LTD.
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#HFNo.
PIN No.

)
PIN NAME

A

INPUT / OUTPUT

5
PIN DESCRIPTION

13

SEL

INPUT

34,5BEDUYVEZInT.
This pin is for changing function for 3cell in series or 4cell in series , 5cell
in series.

AFAEE / Input voltage

SEEESR
VS 5Cell in series

4BEER (V5-V4iRFREIYa—h)

V2 4Cell in series (Connect V5 and V4 terminal)

VDD 3EEER (V5-V4A-V3imFRET a—hk)
3Cell in series (Connect V5,V4 and V3 terminal )

14

VSS

INPUT

ICDOT SV R ARFEF VIEILOA—SAREEDANIHF,
The input terminal of the negative voltage of V1 cell.
The input terminal of the ground of IC.

15

OuT1

OUTPUT

V1L Dt IL/NS R &k F

V1 cell balance control output terminal. Output type is CMOS.
- B E B (Normal mode) "Low”

- #& Hi B (Detect mode) :"High”

16

V1

INPUT

VIEILDNAHARFEERVOV2EILOO—HAFEED A NIHF,
The input terminal of the positive voltage of V1 cell, and the negative
voltage of V2 cell .

17

OouT2

OUTPUT

V2L Dt IL NS R & F

V2 cell balance control output terminal. Output type is CMOS.
- B E B (Normal mode) "Low”

- #& Hi B (Detect mode) :"High”

18

V2

INPUT

V2EILDNASARFEERVVIEILOO—HAFEED A NIHF,
The input terminal of the positive voltage of V2 cell, and the negative
voltage of V3 cell .

19

OouT3

OUTPUT

V3EILD LN R &I F

V3 cell balance control output terminal. Output type is CMOS.
- B E B (Normal mode) "Low”

- #& Hi B (Detect mode) :"High”

20

V3

INPUT

V3EILDNAHARFEERVVAEILOO—HAFEXED A NiGHF,
The input terminal of the positive voltage of V3 cell, and the negative
voltage of V4 cell .

21

OouT4

OUTPUT

V4t IL Dt IL NS R & F

V4 cell balance control output terminal. Output type is CMOS.
- B E B (Normal mode) "Low”

- #& i B (Detect mode) :"High”

22

V4

INPUT

VAEILDNA Y ARFEERVDVSEILOO—HAFEXED A DiGmF,
The input terminal of the positive voltage of V4 cell, and the negative
voltage of V5 cell .

23

OuT5

OUTPUT

V5t IILDtIL/NS R & F

V5 cell balance control output terminal. Output type is CMOS.
- B E B (Normal mode) "Low”

- #& Hi B (Detcet mode) :"High”

24

V5

INPUT

V5L DAY AREEAAHF
The input terminal of the positive voltage of V5 cell .

MITSUMI ELECTRIC CO.,LTD.
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. MR KER
ABSOLUTE MAXIMUM RATINGS

(HELLEHE Ta=25C

Ta=25°C, unless otherwise specified)

H H i 5 B
PARAMETER SYMBOL UNIT
RIFEE o
T - ~ C
Storage temperature ST6 35 125
EERE o
T - ~ C
Operating temperature OPR 2> 125
VDDiHFENMEE
V, Vse-0.3 ~ Ve+30 Vv
VDD pin supply voltage VDDMAX s5 ss
V5imFENMNEE
V, V4-0.3 ~ Vpp+0.3 \Y
V5 pin supply voltage VSMAX 4 oo
wIILEEANIHFREERE
Voltage between the input pins V cellMax -0.3 ~ 10 \Y
of voltage of battery
OVifF - VM1ifHF - VM2 F Vovmax
Vymimax Vpp-30 ~ Vpp+0.3 \Y;
OV pin - VM1 pin - VM2 pin supply voltage Vimamax
DCHGi#F - CS1imF + CS2imFEN M EIE Vochemax
VCSIMAX Vss-0.3 ~ Vppt+0.3 v
DCHG pin -CS1pin -CS2 pin supply voltage VCSIMAX
OUT18#F - OUT 2w+ - OUT 3w F - OUT4im F Vourimax
-OUTSiRFENNERE Vouramax
VouTamax Vii-0.3 ~ V,+0.3 V
OUT1 pin - OUT2 pin - OUT3 pin -OUT4pin VouTamax
-OUTS5 pin supply voltage VouTsmax
SELifFFIANEE
V. Vs-0.3 ~ Vpp+0.3 \Y
SEL pin supply voltage SELMAX ss oD
SDC-SOCH#FEIInEE Vspemax Vee0.3 ~ Von+0.3
SDC-SOCpin supply voltage Verruny s pDT v
DRIVE'REG_INﬁﬁ%EH}JD%E VDRIVEMAX V _O 3 ~ V +0 3
DRIVE-REG_IN pin supply voltage Vore sy |2 po+©- v
HERK Pd 300 mw
Power dissipation
. HESEEN(ESGREE
RECOMMENDED OPERATING CONDITIONS
H H i 5 E B BT
PARAMETER SYMBOL RATING UNIT
EMERE o
T -40 ~ C
Operating Temperature OPR 40 ~ 85
EREE
V Vge+3.5 ~ Vee+22.5 Vv
Supply Voltage OPR S ss

MM3575A02
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. EXAHEE
ELECTRICAL CHARACTERISTICS

($F32|EZ15E / unless otherwise specified, Ta=+25°C,VDD=17.5V,VCELL=3.5V,RSDC=RSOC=1MQ,
ROV=3M{2,CS2=SEL=VSS,VM1=VM2=0V,COC=0.001uF)

EH Hok=1 BIE &5 =/ 12 =A | B %1
PARAMETER SYMBOL| TEST CONDITIONS MIN TYP MAX [ UNIT
HEER1(VDDIRF) Verw = 4.3V
I - 25. . A 1
Current consumption1 (VDD) pot >.0 35.0 u
5%%%5)%.2 (VDDﬁﬁ%) VCELL = 3.5V
I - 20. . A 1
Current consumption2 (VDD) bp2 0.0 30.0 u
5%%%5)%.3 (VDDﬁﬁ%) VCELL = 2.0V
I - 10. 15. A 1
Current consumption3 (VDD) bD3 0.0 >0 u
NI)—t—JHEEEEERL Ver, = 3.5V
(VDD3&¥) Ipp pst SDC=SOC=0PEN - 12.0 16.0 uA 1
Power save 1 Current
consumption (VDD)
ND)—t—TJEEEEER?2 Ver, = 3.5V
(VDD3&¥) Iop_ps2 SDC=50C=VSS - 4.0 6.0 uA 1
Power save 2 Current
consumption (VDD)
HEZBMRL(VSIHF) Verw = 4.3V
I - 4, . A 1
Current consumption1 (V5) Vo1 0 6.0 u
HEB M2 (V5iHF) Ver, = 3.5V
I - 2. 4, A 1
Current consumption2 (V5) Vo2 0 0 u
5%%%5)%.3 (V5ﬁﬁuﬁ¥) VCELL = 2.0V
I - 1. 1. A 1
Current consumption3 (V5) Vo3 0 > u
/(U—t—jsﬁ#jﬁ%%;ﬁ VCELL = 3.5V
(V5iHF) SDC=S0C=VSS
Current consumption at power vs_ps or ) ) 0.05 UA 1
save(V5) SDC=SOC=0PEN
V4 F A D ER Ver, = 3.5V
I - - 1. A 1
V4 pin input current V4 00 .
V3ﬁﬁiﬁ¥/—\ jj 'E'!?jﬁ VCELL = 3.5V
I - - 1. A 1
V3 pin input current V3 00 u
VZﬁﬁuﬁ%/—\ jj 'E'!?jﬁ VCELL = 3.5V
I - - 1. A 1
V2 pin input current V2 00 u
V1iigFADER I Ver, = 3.5V ) ) 1.00 UA 1
V1 pin input current Vi )
BRERHEE Ta=0~+50°C
Overcharge detection voltage | Vperin |Veeun = 4.1V—4.4V | 4.225 | 4.250 | 4.275 | V 2
(n=1,2,3,4,5) VCELL = 4.1V
EE%@“%@EE VCELLn = 4.4V-4.1V
Overcharge release voltage Veetin [Veer = 4.1V 4,125 4.175 | 4.225 \" 2
(n=1,2,3,4,5)
i@;ﬁ%*ﬁﬂjﬁﬂﬁ%ﬁ?ﬁ VCELL = 4.1V-4.4V
Overcharge detection typeT1 0.75 1.00 1.25 sec 2
delay time
EE%@“%EE%F& VCELL = 4.4V-4.1V
Overcharge release delay time tyreL1 75.00 | 100.00 | 125.00 | msec 2

¥l  BERBRRORESTY .
The test circuit symbols.
¥ COHEBIEHFHRIMETT,

This parameter is guaranteed by design.

MM3575A02
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($F32E|EZ15E / unless otherwise specified, Ta=+25°C,VDD=17.5V,VCELL=3.5V,RSDC=RSOC=1MQ,

ROV=3M{2,CS2=SEL=VSS,VM1=VM2=0V,COC=0.001uF)

EH s HBITE & =D B =X | B4 %1
PARAMETER SYMBOL| TEST CONDITIONS MIN TYP MAX | UNIT

TILNSURREERE Ta=0~+50°C
Cell balance detection voltage | Vper cgn |Veeun = 4.1V—4.4V | 4.150 | 4.180 | 4.210 Vv 2
(n=1,2,3,4,5) Ve = 4.1V
TILNSURERTUSRERE Veen = 4.4V—4.1V
Cell balance hysteresis voltage |Voer convs|Veee = 4.1V - 0.007 | 0.015 v 2
(n=1,2,3,4,5) *2
TILNSD AR B ERERE Ve = 4.1V—4.4v
Cell balance detection typer 8 0.192 | 0.256 | 0.320 | sec 2
delay time
B ILINS D R 18 IR I s R Veew = 4.4V—4.1V
Cell balance release delay time tureL e 4.8 8.0 1.2 fmsec| 2
BREREET Veen = 3.0V—2.6V
Overdischarge detection Voeron Ve = 3.0V 2.720 2.800 | 2.880 Vv 2
voltage (n=1,2,3,4,5)
BREERET Veen = 2.6V—3.0V
Overdischarge release voltage Veeon [Veer = 3.0V 2.800 | 2.900 | 3.000 Vv 2
(n=1,2,3,4,5)
1B T A O S B Ve = 3.0V—2.6V
Overdischarge detection tvoer2 0.75 1.00 1.25 sec 2
delay time
1B T 1 U O S B Ve, = 2.6V—3.0V
Overdischarge release tvreL2 3.0 4.0 5.0 msec 2
delay time
HNEBAERBEHEREL CS1 = 0v—0.15v
Discharging overcurrent VpeT31 0.085 | 0.100 | 0.115 Y 3
detection voltagel
HNEBEREHEE2 CS1 = 0v—0.25v
Discharging overcurrent Voers-2 0.170 | 0.200 | 0.230 | V 3
detectti;ﬁn llj;/(F)'ltaqez *3
La—k BT CS1 = ov—1.0v
Short detection voltage *3 Vstiorr 0.30 0.40 0.50 v 3
NEBERERVMIGTERE Cs1 = ov
VM1 pin discharging Veeis [VM1 = 1.5V—0V 0.60 0.90 1.20 v 4
overcurrent release voltage
VMLIRF TS5 iR Rym1pp1 xlcleliL i i(s)x 37.5 50.0 62.5 kQ 4
VM1 pin pulldown resistance cSi = 0.3V
WEBE R EIERRL COC = 0.001uF
Discharging overcurrent tvoers1 [CS1 = 0V—0.15V 7.0 10.0 13.0 [msec 3
detection delay timel
TRE B E TR AR R 2 COC = 0.001uF
Discharging overcurrent tvoers2 [CS1 = 0V—0.25V 1.4 2.0 2.6 msec 3
detecti?f; ::Clljealgaﬁyg tﬁigw;lz
La—k 3 TE CS1 = ov—1.0v
Short detection delay time tsHorr 100 200 300 | usec 3
TNE B E R IFE TR COC = 0.001uF
Discharging overcurrent release| twess [VCS = 0OV 2.8 4.0 5.2 msec 4
delay time VM1 = 1.5V—0V

*1  RIERBEOELESTY .
The test circuit symbols.

*)  COHEBIXREHRIMETY .
This parameter is guaranteed by design.

*3  VpersoldVenorrk WEKEA I EIEHYFE R A
"Vper3," does not become higher than "Vgyort".

MM3575A02
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($F32E|EZ15E / unless otherwise specified, Ta=+25°C,VDD=17.5V,VCELL=3.5V,RSDC=RSOC=1MQ,
ROV=3M{2,CS2=SEL=VSS,VM1=VM2=0V,COC=0.001uF)

HE s BITE & =/ B =X | B4 %1
PARAMETER SYMBOL| TEST CONDITIONS MIN TYP MAX | UNIT

EEBERBHETL CS1 = 0V—-0.15Vv
Charging overcurrent VbeT4 -0.030 | -0.020 | -0.010 \Y, 3
detection voltage
FEEB/AERER/RVM2IGFEE Cs1 = ov
VM2 pin charging overcurrent Vres |VM2 = -1.0V—0.5V| -0.100 | 0.000 | 0.100 Vv 5
release voltage
I @ E AR o R COC = 0.001uF
Charging overcurrent twoera |CS1 = 0V—-0.15V | 716.8 | 1024.0 | 1331.2 [ msec 3
detection delay time
T E @ EREIFE LR COC = 0.001uF
Charging overcurrent twres |CS1 = 0OV 89.6 128.0 166.4 |msec 5
release delay time VM2 = -1.0V—0.5V
Vatn FETRERHEE V5-V3= 7.0V
V4 pin disconnect detection | Voers va [V4-V3 = 3.5V—3.0V EY1P0 (\ﬁ) \g) TOYIP(;’ v 6
voltage ) ' )
V3tm FETRERHEE V4-V2 = 7.0V
V3 pin disconnect detection | Voers vs [V3-V2 = 3.5V—3.0V mao (\:(‘)X? TOYIPJ v 7
voltage
V2in FETRRHEE V3-Vl= 7.0V
V2 pin disconnect detection Voers_vz [V2-V1 = 3.5V—3.0V E(lpo (Yj)\g) BYIPJ Vv 8
voltage
Vitn FETREHEE V2 = 7.0V TYP- TYP+
V1 pin disconnect detection Vbers vi [V1 = 3.5V-3.0V 0.10 V2x0.45 0.10 \" 9
voltage ) )
T R A5 5 A B V5-V3 = 7.0V
Disconnect detection tvoers [V4-V3 = 3.5V—3.0V | 150.0 | 200.0 | 250.0 |msec| 6
delay time
T R 18 U5 2 AE BRr V5-V3 = 7.0V
Disconnect release twrets [V4-V3 = 3.0V—3.5V | 3072.0 | 4096.0 | 5120.0 | msec 6
delay time
OVEEZLRAER Ve =2.0V—0.5V
Maximum forbidden voltage for | Veewov [VM2=-2V 1.00 1.25 1.50 Vv 10
0V charging

*1  AIERBEOELESTY .
The test circuit symbols.

*)  ZOHEBJIXFFHRIIETY,
This parameter is guaranteed by design.

MM3575A02
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($F32E|EZ15E / unless otherwise specified, Ta=+25°C,VDD=17.5V,VCELL=3.5V,RSDC=RSOC=1MQ,
ROV=3M{2,CS2=SEL=VSS,VM1=VM2=0V,COC=0.001uF)

HB Hix=3 B S =/ ZHE BX | B[ )
PARAMETER SYMBOL| TEST CONDITIONS MIN TYP MAX |UNIT
o - VCELL = 3.5V
DCHGimFH hEEH
v, VDD-V 1. ] .
DCHG pin output voltage H DCHG_H DCHG V4-1.1 v 11
Ipche = -20uA
DCHGi4 Tt A EEL y xCELLG_stsz'O v s | vl u
H DCHG_L DCH = - .
DCHG pin output voltage L Iooe = 20UA
L = VCELL = 3.5V
; =5}
OVEFmARIEN Vou s [VDD-Voy vari| - | - | v] u
pin output voltage Iy, o -20uA
e e Veew > Voen
OVimF)—VUER
I - 0. ) ]
OV pin Leak current eakov | OV VSS 0.1 UA 12
L == VCELLS = 4,25V
OUTSim+H HEEH
V = 4.08V - _
OUTS5 pin output voltage H Vours CELL43,2,1 V5-1.2 V5 v 11
IOUTS - 'ZOUA
OUTSimFH hEFEL Vees = 3.5V
\Y \Z - V4+0. Y 11
OUTS5 pin output voltage L OUBL Toyrs = 20UA 0.5
L == VCELL4 = 4,25V
OUT4im+H HEEH
V = 4.08V - _
OUT4 pin output voltage H Vours n CELLS, 321 V4-1.2 V4 v 11
IOUT4 - 'ZOUA
OUT4imFH hEFEL Veeis = 3.5V
V V. - V3+0. \' 11
OUTA4 pin output voltage L oUT4L 1 s = 20UA 3 3+0.5
L == VCELL3 = 4,25V
OUT3imFH HEEH
V = 4.08V - _
OUT3 pin output voltage H Vours CELLS 4,21 V3-1.2 V3 v 11
Iours = -20uA
OUT3ﬁﬁuﬁ¥Hj jj%]:T:L VCELL3 = 3.5 V
V V2 - V2+0.5 \' 11
OUT3 pin output voltage L OUBL 1Toyrs = 20UA
OUT28 Ft HBEH Vo = 425V
V = 4.08V - _
OUT2 pin output voltage H Voutz_n CELL5,4£,1 V2-1.2 V2 \Y; 11
Iou, = -20uA
OUTZﬁﬁ%Hﬂ jj%]:T:L VCELLZ = 3.5 V
V Vi - V1+0.5 \' 11
OUT? pin output voltage L oUT2_L 11 ,1,=20UA
OUT184 Tt HEEH Vs = 425V
v, V, = 4.08V 1. -
OUT1 pin output voltage H OUTLH | TCELL54,3,2 V1-1.2 vi v 11
IOUTl - 'ZOUA
OUTLlixFHhEFEL Veeir = 3.5V
V - - VSS+0.5( V 11
OUT1 pin output voltage L OUTLL 1Ty = 20UA
SELﬁﬁ%%E L *2 VCELL = 3.5V
Ve L - - . Vv 1
SEL input voltage L SEL 0.5 3
SELﬁﬁ%%E M *2 VCELL = 3.5V
Vg M 1.4 - VDD-1.4| V 1
SEL input voltage M SEL 3
SELﬁﬁ%%E H *2 VCELL = 3.5V
Vs H VDD-0. - - v 1
SEL input voltage H SEL 0.5 3
SELﬁﬁ%%;ﬁ M VCELL = 3.5V
I M - 0.15 0.225 A 13
SEL input current M ST [sEL = w2 .
SELﬁﬁ%%;ﬁ H VCELL = 3.5V
I H - 0.15 0.225 A 13
SEL input current H B |sEL = vDD .

¥l BERBRORESTY .
The test circuit symbols.

*)  ZOHEBJIXHFHRIIETY,
This parameter is guaranteed by design.

MM3575A02
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($F32E|EZ15E / unless otherwise specified, Ta=+25°C,VDD=17.5V,VCELL=3.5V,RSDC=RSOC=1MQ,
CS2=SEL=VSS,VM1=VM2=0V,COC=0.001uF)

EHB Ea= BIEEH =&/ i v X *1
PARAMETER SYMBOL| TEST CONDITIONS MIN TYP MAX |UNIT
SDCiH FiRH &k Ver, = 3.5V
Ispcl - - 1 A 14
SDC detection current sbe 0 .
o 7 R B 12 = 3.
SDCiii FfE bR E TR TeocH Ve 3.5V 0.75 ) ) UA 14
SDC release current
SDCifmFE ik Ver, = 3.5V
I - - 1.50 A 1
SDC input current 0C - |Rgpc=1MQ u
SDClify F 1% H i FE A% Ver, = 3.5V
t 1.5 2.0 2.5 14
SDC detection delay time SPCDET |15-=3.0uA—0.01UA ms
SDCilify i B B HE AR Ver, = 3.5V
t 0.75 1.00 1.25 14
SDC release delay time SPCREL 15p=0.01uA—3.0uA ms
SOCiHFHRHE R Verw = 3.5V
Isocl - - 1 A 14
SOC detection current soc 0 .
o 7 Rl B 2 = 3.
SOCus FfERE R TeocH Ve 3.5V 0.75 ) ) UA 14
SOC release current
SOCifHFE ik Ver, = 3.5V
I - - 1.50 A 1
SOC input current SOC  [Rgpc=1MQ u
SOCHfF#% & LR Ver, = 3.5V
t 1.5 2.0 2.5 14
SOC detection delay time SOCDET [15,c=3.0uA—0.01UA ms
SOC Ffi# B LA e Ver, = 3.5V
t 0.75 1.00 1.25 14
SOC release delay time SOCREL |14, =0.01uA—3.0uA ms
T— =T E— IR B e
X y = i i .
\F/’gl\gl:gresave mode 2 detection PS_DET2 — OPEN—VSS 0.5 \Y 15
Rspc=Rsoc=02
/Qlj_t_j‘:E_PﬁglﬁEE VCELL = 3.5V
iy t lsoc=lsoc 3.0 4.0 5.0 1
Power save mode release delay| PS-REL =0.01uA—3.0uA : : : ms
time
Dﬁlb-@ﬂjﬂ%& IREG=100UA
Regulator output voltage Vres 4.750 [ 5.000 | 5.250 v 16
s = Ver, = 3.5V
b VN2 BN X
BE%E%?{) Ze%u”' elft Iprive_so [REG_IN=Vpgs-0.5V 2.0 2.5 3.0 mA 17
pin source curr DRIVE =Vpee+0.5V
1w — s == VCELL = 3.5V
b S8 HEEEE K
Bigg‘“ﬁf fn“k/]%';_';t 2 Iorwe s |REG_IN=Vges+0.5V | 1.0 6.0 80 | uA| 17
pin sink curr DRIVE =Vpg-0.5V

*1  AIERBEOELESTY .
The test circuit symbols.
¥ COHEBIEHFHRIMETT,

This parameter is guaranteed by design.
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10-1.

BEAE
TEST METHOD

GHEER. /\D—E—TJEEER. HFER CAEMEELD

Current consumption, current consumption at power save, and terminal current (measuring circuit 1)

1.1

1.2

HEEML,2,3(VDDifF, V5in+) . VA~V1im+ A AEFR. SDC,SOCHF&E 7t
Current consumption 1, 2, 3 (VDD pin and V5 pin), V4~V1 pin input current, SDC,SOC input current.

SW1%ON. V5-V4,V4-V3,V3-V2,V2-V1,V1-VSSE E £ 24.3VICL. B FE Bk H B R Z@ % OVDDim F. V5
ImFICRNSERNMEBEMRL(IDD1,IV5_1) EBNET, SW1’&ON V5-V4,v4-V3,V3-V2,V2-V1,
V1-VSSH B E%3.5VICLIzi& DVDDF . V5imFICRNSERNEEER2(IDD2,1V5_2) . V4,V3,V2 V1iHF.
SDC,SOCimF(ZifRN  EFRNVA~V1imF A HEGR (IV4,1V3,1V2,IV1) . SDC,SOCHHF & (ISDC,ISOC) £43NF
9, SW1ZON, V5-V4,V4-V3,V3-V2,V2-V1 V1-VSSEHI B E %2.0VIC L. @M E % B I K #2 1B % OVDDiR F .
V5imFICHRNSBRNHE B3 (IDD3,1V5_3) eBNET

Turn SW1 on, and set the voltage between V5-V4,V4-V3,V3-V2,V2-V1 and V1-VSS to 4.3V. The current
consumption 1 (IDD1,IV5_1) is the current which flows to VDD and V5 terminals after overcharge
detection delay time. Turn SW1 on, and set the voltage between V5-V4,V4-V3,V3-V2,V2-V1 and V1-VSS to
3.5V. After that, the current consumption 2 (IDD2,IV5_2) is the current which flows to VDD and V5 pin,
and V4~V1 input current (IV4,1V3,1V2,IV1) and SDC and SOC input current are the current which flows to
V4,V3,V2,V1 pin and SDC, SOC pin.

Turn SW1 on, and set the voltage between V5-V4,V4-V3,V3-V2,V2-V1 and V1-VSS to 2.0V. The current
consumption 3 (IDD3,IV5_3) is the current which flows to VDD and V5 pin after overdischarge detection
delay time.

INT—t—TEHBERL,2(VDDIHF, V5inF) . NI —t—TJ E—F /R E TR
Power save 1 and 2 current consumption (VDD and V5 pin), and power save mode detection/release delay
time

SW1%ON., V5-V4,V4-V3,V3-V2,V2-V1,V1-VSSEEEZ3.5VIZLFEY . £D# . SW1ZOFFL . VDD,V5ifF D H
BERABL T HETOREMN/NAT —t—TE—FRHEERRE (tPS_DET) . BA LR DEBEERL/ AT —

+—JHHEERL(IDD_PS1,IV5_PS) LU EYT , (/AT —E—TE—F1)

ZD#% . SW2ZEONL-&ZICVDDEFISHRNDEBEERN /AT ——TEEEER2(IDD_PS2) L4YET,

INT—tE—TE—F1DKENSSW1ZONL. VDD, V5itFDEEE RN EMT 2FE TORBA/NNT—1—T

E—RERREZERFRE (tPS_REL) &Y ET,

Turn SW1 on, and set the voltage between V5-V4,V4-V3,V3-V2,V2-V1 and V1-VSS to 3.5V. Then turn SW1
off, and the power save mode detection delay time (tPS_DET) is the time until current consumption of
VDD and V5 pin decreases, and the power save 1 current consumption (IDD_PS1,IV5_PS) is current
consumption after decreasing. (Power saving mode 1)

After that, the power save 2 current consumption (IDD_PS2) is the current consumption which flows to
VDD pin when SW2 is turned on.

Turn SW1 on from power save mode 1, and the power save mode release delay time (tPS_REL) is the time
until current consumption of VDD and V5 pin increases.
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2. BREBHRE/RIFEE. WILN\FVABRH/EXRTISAER. BRERL/EREE. BRERH/BIF
BERME. TILN\TU R G/ EIREERRE. @R ERL/EREERRAE CRIERR2)
Overcharge detection/release voltage, cell balance detection/hysteresis voltage, overdischarge
detection/release voltage, overcharge detection/release delay time, cell balance detection/release delay time,
and overdischarge detection/release delay time (measuring circuit 2}

2.1 BFEFERE/EREE (VDETInVRELIn) | BB /E IR E LR (tVDET1tVREL1)
Overcharge detection/release voltage (VDET1n,VREL1n) and overcharge detection/release delay time
(tVDET1,tVREL1)

V5-V4,V4-V3,V3-V2,V2-V1, V1-VSSF EE #4. 1VIC LK EEh BVnim F (n=1,2,3,4,5) EE Z £ IFTITE. OViR
FHVSS+0.5VEL T et EDVnin FEBENBFRERHEE (VDETIN) EBNET , DK, Vi FEEETIFT
1T&. OVIRFHVA-1.1IVEL LT EDVnin FEENBFREEFEE (VRELIN) EBNFET
V5-V4,V4-V3,V3-V2,V2-V1,V1-VSSF E £ Z24. 1VICLI R BB D oV1-VSSRE E £ 24.4VIC L [T, OVimFht
VSS+0.5VLL R ETORFENB IE B H B LR FE tVDET1) £BNET , 20%. VIR FEEZ4.1VICTIT,
OVifiFhHV4-1.1VLL LT B FTORREINIE IE B8 IR E LR (tVRELL) EBNETY

Increase Vn pin (n=1,2,3,4,5) voltage from the state which set voltage between V5-V4 and V4-V3 and V3-
V2 and V2-V1 and V1-VSS to 4.1V, the overcharge detection voltage (VDET1n) is Vn pin voltage when OV
pin is VSS+0.5V or less. Then decrease Vn pin , and the overcharge release voltage (VREL1n) is Vn pin
voltage when OV pin is V4-1.1V or more.

Increase the voltage between V1-VSS to 4.4V from the state which set voltage between V5-V4 and V4-V3
and V3-V2 and V2-V1 and V1-VSS to 4.1V, the overcharge detection delay time (tVDET1) is the time until
QV pin becomes VSS+0.5V or less.

Then decrease V1 pin to 4.1V, and the overcharge release delay time (tVREL1) is the time until OV pin
becomes V4-1.1V or more.

2.2 BILNSUREHE/ERT S REE (VDET CBn,VDET CBn HYS) . ®IL/\S2 Ri&H /1B 17E R
Cell balance detection/hysteresis voltage (VDET_CBn,VDET_CBn_HYS) and cell balance detection/release
delay time (tVDET_CB,tVREL_CB)

V5-V4,V4-V3,V3-V2,V2-V1,V1-VSSF EE #4.1VIC LK BEEhBVnim F (n=1,2,3,4,5) EE Z £ IFTITE. OUTn
¥ (n=1,2,3,4,5) H’Vn-1.2VEL LT EDVnin FEEN RISV AR BE (VDET_CBn) £B0NET . 20
% Vnin FETRFTITE. OUTnimFHVn+0.5V (OUT1iH FDIFEFVSS+0.5V) IR Eg27zL EDVnin FEEE
TNV ABHBEMSI VL DR EINTVAEATY Y AEE (VDET_CBn_HYS) £BNET,
V5-V4,V4-V3,V3-V2,V2-V1,V1-VSSF EE #4.1VIC LI IKRE M DV 1-VSSTHI B E %24.4VIC E . OUT1imFHV1-
1.2VEL EEBZFTORRNRILNSY A& B IE R (tVDET_CB) &BNET , 20, V1imF24.1VICFIFT, OV
iR FHOUT1ERFHVSS+0.5VEL F BB E TOR NIV AR fm-B EERFfE (tVREL_CB) £ET30DEY

Increase Vn pin (n=1,2,3,4,5) voltage from the state which set voltage between V5-V4 and V4-V3 and V3-
V2 and V2-V1 and V1-VSS to 4.1V, the cell balance detection voltage (VDET_CBn) is Vn pin voltage when
OUTn pin (n=1,2,3,4,5) is Vn-1.2V or more. Then decrease Vn pin, and the cell balance hysteresis voltage
(VDET_CBn_HYS) is a value subtracting Vn pin voltage when OUTn pin is Vn+0.5V or less (VSS+0.5V or
less for OUT1 pin) from the cell balance detection voltage.

Increase the voltage between V1-VSS to 4.4V from the state which set voltage between V5-V4 and V4-V3
and V3-V2 and V2-V1 and V1-VSS to 4.1V, the cell balance detection delay time (tVDET_CB) is the time
until OUT1 pin becomes V1-1.2V or more. Then decrease V1 pin to 4.1V, and the cell balance release
delay time (tVREL_CB) is the time until OUT1 pin becomes VSS+0.5V or less.
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2.3 BRE®RLE /R IREE (VDET2n,VREL2n) | B Btk /18 )7E IE A (tVDET2,tVREL2)
Overdischarge detection/release voltage (VDET2n,VREL2n) and overdischarge detection/release delay time
(tVDET2,tVREL?2)

V5-V4,v4-V3,V3-V2,V2-V1,V1-VSSF EE &2.9VIC LI IR REhvbVnis F (n=1,2,3,4,5) BEZ T (FT17&. DCHG
I FHVSS+0.5VA TR Tee EDVnin FEENBMERH EE (VDET2n) £ELBNET , DK, BIE X RS Ol

FRIOEEZ3.0VICUIRED OVninF&_EFTITE, DCHGIRFHV4-1.1VEL E R T eEDVnin FEENE K

BEIFEE (VREL2N) £13DFET, V5-V4,V4-V3,V3-V2,V2-V1,V1-VSSEI B E %#2.9VIC LK BETV1-VSSHEE %
2.6VICR (¥, DCHGiFHVSS+0.5V LA T &5 3 F TORFEHE i BAR H B IERF ] (tVDET2) £BNET . 20k, V1
i F&3.0VIC_E[FTDCHGER FHV4-1.1VEL E B B F TOR M@ R BB e B IR (tVREL2) £BDET

Decrease Vn pin (n=1,2,3,4,5) voltage from the state which set voltage between V5-V4 and V4-V3 and V3-
V2 and V2-V1 and V1-VSS to 2.9V, the overdischarge detection voltage (VDET2n) is Vn pin voltage when
DCHG pin becomes VSS+0.5V or less. Then increase Vn pin from the state which set voltage between the
terminals which are not measured to 3.0V, and the overdischarge release voltage (VREL2n) is Vn pin
voltage when DCHG pin becomes V4-1.1V or more.

Decrease the voltage between V1-VSS to 2.6V from the state which set voltage between V5-V4 and V4-V3
and V3-V2 and V2-V1 and V1-VSS to 2.9V, Overdischarge detection delay time (tVDET?2) is the time until
DCHG pin becomes VSS+0.5V or less. Then increase V1 pin to 3.0V, and the overdischarge release delay
time (tVREL2) is the time until DCHG pin becomes V4-1.1V or more.

3. MEBERBHEEL2, a—MEHERE. REEBERKEE L, 2BERME. S a— M EERRE
ZEBERRHET. REEERGHELERME GREERRR3)
Discharging overcurrent detection voltage 1,2, short detection voltage, discharging overcurrent detection 1,2
delay time, short detection delay time, charging overcurrent detection voltage, and charging overcurrent
detection delay time (measuring circuit 3)

3.1 MEBERKHEREL 2 Vpers-1,Voers-2)
Discharging overcurrent detection voltage 1,2 (VDET3-1,VDET3-2)

COCHmFICREZHEMLET .
V5-V4,V4-V3,V3-V2,V2-V1,V1-VSSHEE%3.5VIC L= KM 5CS1in FEBEZ £ (£ TITE. DCHGHRF A
VSS+0.5VUA R &fgot=&EDCS1HFEEN R ERERRHEEL(VDET3-1) £LGYFET,
V5-V4,V4-V3,V3-V2,V2-V1,V1-VSSFEE %3.5VICLF-IRRE T, CS1imF I EREREHHELRH2LLE | 1K
BREREHEERELRED/ULRAEBEZEML ., DCHGERFHVSS+0.5VEL T &0 f-LZ DCS1inFEE
M EBERKHEE2(VDET3-2) &3 YET,

Connect capacitor to COC pin.

Increase CS1 pin voltage from the state which set voltage between V5-V4 and V4-V3 and V3-V2 and V2-V1
and V1-VSS to 3.5V, the discharging overcurrent detection voltage 1 (VDET3-1) is CS1 pin voltage when
DCHG pin become VSS+0.5V or less.

Apply pulse voltage, which is the discharging overcurrent detection delay time 2 or more and less than the
discharging overcurrent detection delay time 1, to CS1 pin, from the state which set voltage between V5-
V4 and V4-V3 and V3-V2 and V2-V1 and V1-VSS to 3.5V, the discharging overcurrent detection voltage 2
(VDET3-2) is CS1 pin voltage when DCHG pin becomes VSS+0.5V or less.
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3. MEBERKHEREL2, a—MEHEE. MEBERGH L, 2EERFME. >a3—MEHELERFRE
EEAERREEE. TERERREEERE CREMRK3)
Discharging overcurrent detection voltage 1,2, short detection voltage, discharging overcurrent detection 1,2
delay time, short detection delay time, charging overcurrent detection voltage, and charging overcurrent
detection delay time (measuring circuit 3)

3.2 o 3—MMEEERE (VSHORT) , TEAEFIR L EE (VDET4)
Short detection voltage (VSHORT) and charging overcurrent detection voltage (VDET4)

COCHm FICREZHMLET

SW3%ONL. V5-V4,V4-V3,V3-V2,V2-V1,V1-VSSFI B E £3.5VICL I KM o CS1In FEEZ £IF TTE,

DCHGfFAVSS+0.5VIL T &7gof=&EDCS1HFBEM L a—MEHEE (VSHORT) £LRYFET,

SW3’&OFFL, V5-V4,V4-V3,V3-V2,V2-V1,V1-VSSREE % 3.5VIC L= R EEA SCS1IHFEEZ T (F TITE. OV
I FAVSSHO.SVUL TR &= & EDCSLifn FEEAREBERRHE EE1(VDETH) £LYFET,

Connect capacitor to COC pin.

Turn SW3 on, and increase CS1 pin voltage from the state which set voltage between V5-V4 and V4-V3
and V3-V2 and V2-V1 and V1-VSS to 3.5V, the short detection voltage (VSHORT) is CS1 pin voltage when
DCHG pin becomes VSS+0.5V or less.

Decrease CS1 pin voltage from the state which set voltage between V5-V4 and V4-V3 and V3-V2 and V2-
V1 and V1-VSS to 3.5V, the charging overcurrent detection voltage (VDET4) is CS1 pin voltage when OV
pin becomes VSS+0.5V or less.

3.3 NEAERBRHEERR2, o 3—MRE EZERRE (tVDET3-1,tVDET3-2,tVSHORT) . REBE iR EER
RS (VDET4)

Discharging overcurrent detection delay time 1,2, short detection delay time (tVDET3-1,tVDET3-
2,tVSHORT), and charging overcurrent detection delay time (VDET4)

COClmFIREBZEEBLET .

V5-V4,v4-V3,V3-V2,V2-V1,V1-VSSFEEE%3.5VIZ LT_JkEEb‘bCSIiﬁ“ﬁ? BEEZHRERAERERHEEILLLIC
EFT. DCHGHfFHVSS+0.5VLL T &2 5 F TO R A R E B E R H B LR 1 (tVDET3-1) £ YFET
V5-V4,V4-V3,V3-V2,V2-V1,V1-VSS EE % 3.5VICL - IKEEA L CS1in FEEZ M ERAEREHEE 2L LI
EFT. DCHGHfFHVSS+0.5VLL T &2 5 F TO R A R E B EiR R H B EFFE2 (tVDET3-2) £ YFET
V5-V4,V4-V3,V3-V2,V2-V1,V1-VSSHEE%3.5VIC L= KM 5CS1In FEREE L a—MREBRE L EICEF
T. DCHGEfFAVSS+0.5VLUL TR & HE TO RN a— MR B R M1 (tVSHORT) &V E T,
V5-V4,V4-V3,V3-V2,V2-V1, V1-VSSEEZ3.5VIZ LK EN S CS1InFEEZ R EBERBRHEELUTICT
[FT. OVEfFHVSS+0.5VEL T &2 5 FE TO R A FE BB B AR B E K5 (tVDET4) &RV ES

¥a— &R TR LS OB R (L COCHR FZHEft T AR EDMEICHHILET .

Connect capacitor to COC pin.

Increase CS1 pin voltage to discharging overcurrent detection voltage 1 or more, from the state which set
voltage between V5-V4 and V4-V3 and V3-V2 and V2-V1 and V1-VSS to 3.5V, the discharging overcurrent
detection delay time 1 (tVDET3-1) is the time until DCHG pin becomes VSS+0.5V or less.

Increase CS1 pin voltage to discharging overcurrent detection voltage 2 or more, from the state which set
voltage between V5-V4 and V4-V3 and V3-V2 and V2-V1 and V1-VSS to 3.5V, the discharging overcurrent
detection delay time 2 (tVDET3-2) is the time until DCHG pin becomes VSS+0.5 or less.

Increase CS1 pin voltage to short detection voltage or more, from the state which set voltage between V5-
V4 and V4-V3 and V3-V2 and V2-V1 and V1-VSS to 3.5V, the short detection delay time 1 (tVSHORT) is
the time until DCHG pin becomes VSS+0.5 or less.

Decrease CS1 pin voltage to charging overcurrent detection voltage or less, from the state which set
voltage between V5-V4 and V4-V3 and V3-V2 and V2-V1 and V1-VSS to 3.5V, the charging overcurrent
detection delay time (tVDET4) is the time until OV pin becomes VSS+0.5 or less.

* Delay time except short detection delay time is proportional to capacity value connected to COC pin.
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4. MEBERBIBVMUFFERE. VMIBHFILA U ER. REAEREREERHE GAIERER4)
VM1 pin discharging overcurrent release voltage, VM1 pin pulldown resistance, and discharging overcurrent
release delay time

COCliFIREBZEEBLET .

V5-V4,V4-V3,V3-V2,V2-V1,V1-VSSH EE%3.5V. CS1imFEE£0.25V, VM1 F£1.2VIC L (F TREBER
BREAREEICLET , COKRENSVMLEGFEEZE T TLE, DCHGERFAWV4-1.1VEL E &5 - EE DVMLERF
BEANREBERERVMIGFEE (VREL3) ELYET,

V5-V4,V4-V3,V3-V2,V2-V1,V1-VSSEEE % 3.5V, CS1HFEE#0.25VIC EIf, iMEAE G H B ERMEZ
BHRVMLEEFZEL.2VICEF T, VMG FITRN 2 BR TLVE R o EAVMLIGF T ILEF I ViR
(RVM1PD1) &73YE T,

V5-V4,V4-V3,V3-V2,V2-V1,V1-VSSEEE % 3.5V, CS1iHFEE#0.25VIC EIF TR BB EREHKERICLE
T, TOHVMIEEFZ1.2VIZ EIF T, CSUIHFEOVIZSTI(FET . COKREASVMLERFZOVIC T IF T, DCHGR
FVA-1L1IVELE LR D F TOREA R E B EREIFE LR (tVREL3) £LGYFETS,

XGB LR (LCOCHTF iRt I DR EDEITHAILES

Connect capacitor to COC pin.

Increase CS1 pin voltage to 0.2V and VM1 pin voltage to 1.2V while maintaining voltage between V5-
V4,V4-V3,V3-V2,V2-V1 and V1-VSS at 3.5V. From this condition, decrease VM1 pin voltage, and VM1 pin
discharging overcurrent release voltage (VREL3) is VM1 pin voltage when DCHG pin becomes V4-1.1V or
more.

Increase CS1 pin voltage to 0.2V while maintaining voltage between V5-V4,V4-V3,V3-V2,V2-V1 and V1-
VSS at 3.5V, after discharging overcurrent detection delay time, increase VM1 pin to 1.0V. The VM1 pin
pulldown resistance (RVM1PD1) is a value dividing 1.0V by the current which flows to VM1 pin.

Increase CS1 pin voltage to 0.2V to have a condition of discharging overcurrent detection, while
maintaining voltage between V5-V4,V4-V3,V3-V2,V2-V1 and V1-VSS at 3.5V. Then increase VM1 pin to 1V
and decrease CS1 pin to 0V. From this condition, decrease VM1 pin to 0V, and the discharging overcurrent
release delay time (tVREL3) is the time until DCHG pin becomes V4-1.1V or more.

* Delay time is proportional to capacity value connected to COC pin.
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5. REBERERVM2InFERE. REAEREFIFELRMHE. BRERIFVM2IGFERE CGAIEEERS)
VM2 pin charging overcurrent release voltage, charging overcurrent release delay time, and VM2 pin
overdischarge release voltage (measuring circuit 5)

COCliFIREBZEEBLET .

V5-V4,V4-V3,V3-V2,V2-V1, V1-VSSRIE £ %3.5V. CS1HFEEZOVICLIIKBETVM2ERF & T IF TITE.
OVifiFAWVSS+0.5VEL T IZ o =B DVM2is F B E AVM2in F FE BB E MR H EE (VDET4_VM2) &
BYEYT , COKENSVM2ERFEEZE LIFTLE, OVIRFAVA-1LIVEL E &G0t LEDVMIGFEE
AR EBEREIRVM2GFEE (VRELY) ERBYFET

V5-V4,V4-V3,V3-V2, V2-V1,V1-VSSRI E £ %3.5V. CS1EHFEEZF-0.1VICTIF CREBERRHIREIC
LFET, TOHVM2iiFZE-1VIZTIF T, CSUIHFZEOVIZ L IFET , COKREMNDVM2iHF£0.5VIZEIF T,
OVifi FAV4-1.1IVLL L LGB FETORRE A R EBEBREMELRH (LVRELY) ERBYET,

MOEIERF R (LCOCH FICHEM T OB EDEICLLBILEYS,

Connect capacitor to COC terminal.

Decrease VM2 terminal while maintaining voltage between V5-V4,V4-V3,V3-V2,V2-V1 and V1-VSS at 3.5V and
CS1 terminal voltage at 0V, the VM2 pin charging overcurrent detection voltage (VDET4_VM2) is VM2 pin
voltage when OV pin becomes VSS+0.5V or less. From this condition, increase VM2 pin voltage, and VM2 pin
charging overcurrent release voltage (VREL4) is VM2 pin voltage when OV pin becomes V4-1.1V or more.
Decrease CS1 pin voltage to -0.1V to have a condition of charging overcurrent detection, while maintaining
voltage between V5-V4,V4-V3,V3-V2,V2-V1 and V1-VSS at 3.5V. Then decrease VM2 pin to -1V and increase
CS1 pin to 0V. From this condition, increase VM2 pin to 0.5V, and the charging overcurrent release delay time
(tVRELA4) is the time until OV pin becomes V4-1.1V or more.

* Delay time is proportional to capacity value connected to COC pin.

6. VAimFETIRAR B . BT B R TR EREERE  CRIEEER6)
V4 pin disconnect detection voltage, disconnect detection delay time, disconnect release delay time
(measuring circuit 6)

V5-V3EE%7.0V,V4-V3,V3-V2,V2-V1, V1-VSSEBE%3.5VICL =K TVAIRF & T (F TTE. OVIRFAY
VSS+0.5VLLR . DCHGHfiFHWVSS+0.5VEL FIZA o =R D VAR FEBEA VAR F TR EE LLGYET,
V5-V3EE%£7.0V,V4-V3,V3-V2,V2-V1, V1-VSSE B E %3.5VIC LK RE T4l F % 3.5VA53.0VICTIF T
OVifiF . DCHGif FHWVSS+0.5VEL T 725 F TO R R A M iR iR H B IR &R YU ES

Z 0%, VAiFFZE3.0VH53.5VIZ EIF TOVEF. DCHGERFAVA-1.1VEL £ 7% 5 FE TO R A BT IRE IR
BRI ERYET

Decrease V4 pin while maintaining voltage between V5-V3 at 7.0V and voltage between V4-V3,V3-V2,V2-V1
and V1-VSS at 3.5V. The V4 pin disconnect detection voltage is V4 pin voltage when OV pin and DCHG pin
become VSS+0.5V or less.

Decrease V4 pin from 3.5V to 3.0V while maintaining voltage between V5-V3 at 7.0V and voltage between
V4-V3,V3-V2,V2-V1 and V1-VSS at 3.5V. The disconnect detection delay time is the time until OV pin and
DCHG pin become VSS+0.5V or less.

Then increase V4 pin from 3.0V to 3.5V, and the disconnect release delay time is the time until OV pin and
DCHG pin become V4-1.1V or more.

7. V3inFET SRR ERE GRIEEER7)
V3 pin disconnect detection voltage (measuring circuit 7)

V4-V2EE%7.0V,V5-V4,V3-V2,V2-V1, V1-VSSEBE%3.5VIC L= KR TV F & T (F TTE. OVIRFA
VSS+0.5VLLR . DCHGEfFHWVSS+0.5VEL FIZA - =R DV3in FEEAVIih FE R EE LLGYET,

Decrease V3 pin while maintaining voltage between V4-V2 at 7.0V and voltage between V5-V4,V3-V2,V2-V1
and V1-VSS at 3.5V. The V3 pin disconnect detection voltage is V3 pin voltage when OV pin and DCHG pin
become VSS+0.5V or less.
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8.

10.

11.

V2l FETHRR B E  GRIE [EE88)
V2 pin disconnect detection voltage (measuring circuit 8)

V3-VIEE%7.0V,V5-V4,V4-V3,V2-V1, V1-VSSE BE%3.5VIC L= KRB TV2IHF & T (F TTE. OVIRFA
VSS+0.5VLLR . DCHGEfiFHWVSS+0.5VEL FIZA o =R DV2in FEBEAV2in FE R EE LLYET,

Decrease V2 pin while maintaining voltage between V3-V1 at 7.0V and voltage between V5-V4,V4-V3,V2-V1
and V1-VSS at 3.5V. The V2 pin disconnect detection voltage is V2 pin voltage when OV pin and DCHG pin
become VSS+0.5V or less.

VG FETRIRHEE  CRIERER9)

V1 pin disconnect detection voltage (measuring circuit 9)

V2-VSSHIEE#%7.0V,V5-V4,V4-V3,V3-V2,V1-VSSFI B £ %3.5VIC L= K RE TV i F & T (F TITE. OVIRF A
VSS+0.5VELF . DCHGERFHWVSS+0.5VIA R IZE-1-FFDV1iGFEE LSV FHRREEEELLRYET,
Decrease V1 pin while maintaining voltage between V2-VSS at 7.0V and voltage between V5-V4,V4-V3,V3-V2
and V1-VSS at 3.5V. The V1 pin disconnect detection voltage is V1 pin voltage when OV pin and DCHG pin
become VSS+0.5V or less.

OVEEZILZAEFE CGREMEER10)
Maximum forbidden voltage for 0V charging (measuring circuit 10)

V5-V4,V4-V3,V3-V2,V2-V1 V1-VSSHIEE % 1.5V, VM2inFEE Z-2VIZ L= KEETVnimF (n=1,2,3,4,5) EE%
T (-F—C’fi'%s OVﬁﬁ"ﬁ?fJf-l.SVU'FL‘@’)T:):%@Vnﬁﬁ"ﬁ?%ﬁbmv%%?ﬁi%x%ff (VCELLOVn) &R L)i?'o
Increase Vn pin (n=1,2,3,4,5) voltage from the state which set voltage between V5-V4 and V4-V3 and V3-V2
and V2-V1 and V1-VSS to 1.5V and VM2 pin voltage at -2V. The maximum forbidden voltage for OV charging
(Vcewovn) is Vn pin voltage when OV pin becomes -1.5V or less.

DCHGimFHH AEE. OVinFH AEE. OUTninFH AEE (n=1,2,3,4,5) GRIEMERE1LL)
DCHG pin output voltage, OV pin output voltage, and OUTn pin output voltage (n=1,2,3,4,5) (measuring
circuit 11)

V5-V4,V4-V3,V3-V2,V2-V1,V1-VSSRE &£ #3.5VIC LI AR RE TDCHGHR Fh o 20uA5 | L VzE EDDCHGHR F & £ hY
DCHGE#FH A EEH (VDCHG_H) £E3NEY

V5-V4,V4-V3,V3-V2,V2-V1,V1-VSSFEE &2.0VICL. 181 B4k H B IEEF % DCHGR F(C-20uAR LIANTZEED
DCHGi# ¥ B ENDCHGHHFH A EEL(VDCHG_L) £BNFET .

V5-V4,V4-V3,V3-V2,V2-V1,V1-VSSFE E £ #3.5VIC LIAKRE TOViR FH o 20uA5 | L\ E EDOVis F B E H'OVism F H
HEFEH(VOV_H) EBNET,

V5-V4,v4-V3,V3-V2,V2-V1,V1-VSSR E £ %#3.5VICL., OUTniwmF (n=1,2,3,4,5) [C-20uAf LIA L EZEEDOUTN R F
BENOUTnIRF H AEEL(VOUTN_L) EBNET . DK V5-V4,V4-V3,V3-V2,V2-V1,V1-VSSRE E%#4.08VICL.
VnimFE4.4VICE T, ILINTY A% B IE R £ (COUTniR FhHh20uA3 | LMze EOOUTniRFEEAOUTNnIR FH 5
BHEH(VOUTN_H) £DET,

The DCHG pin output voltage H (VDCHG_H)is DCHG pin voltage after subtracting 20uA from DCHG pin, while
maintaining voltage between V5-V4,v4-V3,V3-V2,V2-V1 and V1-VSS at 3.5V.

Set voltage between V5-V4,V4-V3,V3-V2,V2-V1 and V1-VSS to 2.0V. The DCHG pin output voltage L
(VDCHG_L) is DCHG pin voltage when applying -20uA to DCHG pin after overdischarge detection delay time.
The OV pin output voltage H (VOV_H)is OV pin voltage after subtracting 20uA from OV pin, while maintaining
voltage between V5-V4,V4-V3,V3-V2,V2-V1 and V1-VSS at 3.5V.

Set voltage between V5-V4,V4-V3,V3-V2,V2-V1 and V1-VSS to 3.5V. The OUTn pin output voltage L
(VOUTn_L)is OUTn pin voltage when applying -20uA to OUTn pin (n=1,2,3,4,5). Then set voltage between
V5-V4,v4-V3,V3-V2,V2-V1 and V1-VSS to 3.55V and increase Vn pin to 4.0V. The OUTn pin output voltage H
(VOUTn_H)is OUTn pin voltage when subtracting 20uA from OUTn pin after cell balance detection delay time.
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12.

13.

14.

OVigF!)—o &R CAEREE12)
QV pin leak current (measuring circuit 12)

V5-V4,V4-V3,V3-V2,V2-V1 V1-VSSHIEE#4.3VIZL B R ER L ELERFEZ. OVigFHALRNELIERDL
OVigF!)—EFR (VleakOV) EHYET,

Set voltage between V5-V4,V4-V3,V3-V2,V2-V1 and V1-VSS to 4.3V. The OV pin leak current (VleakOV) is the
current which flows from OV pin after overcharge detection delay time.

SELImFEiR CRIEEK13)
SEL pin current (measuring circuit 13)

V5-V4,V4-V3,V3-V2,V2-V1 V1-VSSHI B E % 3.5VIZL 1= IR BE TSELIR F & 7VICL =& EITSELIR FITHRN S Bl
SELifFERM (ISELM) , SEL=VDD &L 1= & IZSELIHF 25 A B A SELIR F & itH (ISELH) &Y FE T,

Set SEL pin to 7V while maintaining voltage between V5-V4,v4-V3,V3-V2,V2-V1 and V1-VSS at 3.5V. The SEL
pin current M (ISELM) is the current which flows to SEL pin. The SEL pin current H (ISELH) is the current
which flows to SEL pin when SEL=VDD.

SDC,SOCumF#& i/ fERER . ELERRE CRIEEEE14)
SDC, SOC pin detection/release current and delay time (measuring circuit 14)

V5-V4,V4-V3,V3-V2,V2-V1,V1-VSSHIEE%3.5V. SDCiiFE iR E1UAIZL-IREE TSDCIHFEFRE T IF T
LVE, DCHGEfRFHVSS+0.5VELT &7 o 1= &E D SDCHHF &R AN SDCif FH& H B it (ISDCL) LY FET,
ZMD#% . SDCIHFEiiE £ IFTULVE, DCHGIRFAV4A-1.1VEL E Ef5 > =& E D SDCR F & i A SDCHn F R bR
TR (ISDCH) &V ET,

V5-V4,V4-V3,V3-V2,V2-V1,V1-VSSHI & X %3.5V. SOCiHFE i Z 1uAIZLT=IREE TSOCIH FERE T ITT
LVE, OVERFHVSS+0.5VELT Efi o = & & D SOCiHF & R ASOCHH F#R i & it (ISOCL) LY ET,

ZD#%. SOCHFEFE LITTULE, OVIFFAVA-1.1VEL E E42o1=EE DSOCHE F B FRASOCHH F R IR B ik
(ISOCH) &% YZET,

V5-V4,V4-V3,V3-V2,V2-V1,V1-VSSHI &I %3.5V. SDCiiiFE iz LUAIZL -4k BE TSDCiiFE 7t Z0. lJUALL T
[ZTFIFTHS., DCHGIfFHVSS+0.5VELT E742 5 FE TO R I ASDCilih F 45 i & FERFE (tSDC_DET) VU ET
Z 0. SDCiHFEFRZEL.OUAIZEIFTH S, DCHGERFAV4-1.1VLL L &4 2 FE TO BB ASDCin F bR EIE
BFfE (tSDC_REL) &%V ET S

V5-V4,V4-V3,V3-V2,V2-V1,V1-VSSH &£ %3.5V. SOCifiF&E i Z 1uAIZL T K58 TSOCHH FE iR Z0. lJUALLTF
[ZTFIFTHS, OVIRFFHVSS+0.5VELT &4 5 E TO B ASOCH T4 i B FERFRE (tSOC_DET) &Y ET,
ZD%. SOCIHFEFRZEL.OUAIZ EITTH S, OVERFHVA-1.1VEL E &4 5 FE TO BRI ASOCH: A2 R B T
BFfE (t1SOC_REL) &72YET .

Decrease SDC pin current while maintaining voltage between V5-V4,V4-V3,V3-V2,V2-V1 and V1-VSS at 3.5V
and SDC pin current at 1uA. The SDC pin detection current (ISDCL)is SDC pin current when DCHG pin
becomes VSS+0.5V or less. Then increase SDC pin current, and the SDC pin release current (ISDCH)is SDC
pin current when DCHG pin becomes V4-1.1V or more.

Decrease SOC pin current while maintaining voltage between V5-V4,V4-V3,V3-V2,V2-V1 and V1-VSS at 3.5V
and SOC pin current at 1uA. The SOC pin detection current (ISOCL)is SOC pin current when OV pin becomes
VSS+0.5V or less. Then increase SOC pin current, and the SOC pin release current (ISOCH)is SOC pin current
when OV pin becomes V4-1.1V or more.

Decrease SDC pin current to 0.1uA or less, while maintaining voltage between V5-V4,V4-V3,V3-V2,V2-Viand
V1-VSS at 3.5V and SDC pin current at 1uA. The SDC pin detection delay time(tSDC_DET)is the time until
DCHG pin becomes VSS+0.5V or less. Then increase SDC pin current to 1.0uA, and the SDC pin release delay
time (tSDC_REL)is the time until DCHG pin becomes V4-1.1V or more.

Decrease SOC pin current to 0.1uA or less, while maintaining voltage between V5-V4,V4-V3,V3-V2,V2-Viand
V1-VSS at 3.5V and SOC pin current at 1uA. The SOC pin detection delay time (tSOC_DET)is the time until
OV pin becomes VSS+0.5V or less. Then increase SOC pin current to 1uA, and the SOC pin release delay time
(tSOC_REL)is the time until OV pin becomes V4-1.1V or more.
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15.

16.

17.

NI——TE—R2EHEBE GRIEEERLS5)
Power save mode 2 detection voltage (measuring circuit 15)

V5-V4,v4-V3,V3-V2,V2-V1,V1-VSSHIE £ %#3.5V. SW10%ONLSDC,SOCimFI1217.5VEFImMLE T,
ZORENEMEEZTIFTNE, VDDIHFICHENBEEERN/ AT —t—THHEERIND

KT —E—THHBER2ICYB L IEEDMMEEA/NT——TE—R2REEE (VPS_DET2)
EBYET,

Set voltage between V5-V4,V4-V3,V3-V2,V2-V1 and V1-VSS to 3.5V, turn SW10 on, and apply 17.5V to SDC
and SOC pins. Decrease applied voltage from that condition. The power save mode 2 detection voltage
(VPS_DET?2) is the applied voltage when the current which flows to VDD pin switches from Power save 1
current consumption to Power save 2 current consumption.

L¥aL—42HAEE GRIEEEL6)
Regulator output voltage (measuring circuit 16)

S5+ DNch FETO KL A 2% VDDifiF . 7 —hk&DRIVEIRF. V—AZREGINIH FIZIEHKLET
V5-V4,V4-V3,V3-V2,V2-V1 V1-VSSHEIEE%3.5V. REGINIGFF M S EHRZ100uAS | LV == DREGINIHFFEEAL
FaL—2ENEFE(VREG) &EVET,

Connect drain of extarnal Nch FET to VDD pin, gate to DRIVE pin, and source to REG_IN pin.

Set voltage between V5-V4,V4-V3,V3-V2,V2-V1 and V1-VSS to 3.5V, and the regulator output voltage (VREG)
is REG_IN pin voltage after subtracting 100uA from REG_IN pin.

DRIVEI®FYV—REHR. PV VER CAEREL7)
DRIVE pin source current and sink current (measuring circuit 17)

V5-V4,V4-V3,V3-V2,V2-V1,V1-VSSFE &£ % 3.5VD KA T. REG_IN##F%VREG-0.5V, DRIVE#iF%VREG+1.0V
[ZLTDRIVEIHF M o 5 E R ADRIVELH T —X B (IDRIVE_SO) &4V ET,
V5-V4,V4-V3,V3-V2,V2-V1,V1-VSSFE &£ % 3.5VD KA T, REG_IN##F%VREG+0.5V, DRIVE##F%VREG-1.0V
[ZLTDRIVEIHF TN 5 ERADRIVEIHF > V& (IDRIVE_SI) L YET,

Set REG_IN pin to VREG-0.5V and DRIVE pin to VREG+1.0V, while maintaining voltage between V5-V4,V4-

V3,V3-V2,V2-V1 and V1-VSS at 3.5V. The DRIVE pin source current (IDRIVE_SO) is the current which flows
from DRIVE pin.

Set REG_IN pin to VREG+0.5V and DRIVE pin to VREG-1.0V, while maintaining voltage between V5-V4,V4-

V3,V3-V2,V2-V1 and V1-VSS at 3.5V. The DRIVE pin sink current (IDRIVE_SI) is the current which flows to
DRIVE pin.
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10-2. BIEEE

TEST CIRCUIT
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K
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11,

I LR = (R
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11. #4BESTER
OPERATION

11-1. JBFEERH B
Overcharge detector

© V5-V4iR FREBE. V4-VIinFRERE. V3-V2IHRTFREER. V2-V1inFREEBE. V1-VSSiHFEEEOLT NN
BFEEREEE(Typ.4.250V) L EICHREEMDBFREIREERHLET BREEEETIE. SMIFTILEIY
ERMERSNS0VH HifFh"Hi-impedance"eiaD ., FTILADVIRIRICENTILADVEN . ST TR EFIEINCh
MOS FETZOFF 3 _tlCL-TEMDFTEEETZIELET,
If any of the voltage between V5-V4, V4-V3, V3-V2, V2-V1 and V1-VSS pins become overcharge detection
voltage (Typ.4.250V) or more, it detects overcharge condition of battery. When it detects overcharge, OV
pin which external pull-down resistance will be connected to becomes"Hi-impedance". Therefore, it is
pulled down by pull-down resistance, and it forbids battery charge by turning off external charge control
Nch MOS FET.

- BIEERER. OVE AfHFE "Hi-impedance"e > TWET A, 4MFHFFEEHIINch MOS FETOZF £ 14— %
NUCERERERT CENTEET, D&, V5-VAIRFRIERE. V4-V3inFRIERE. V3-V2inFRIERE. V2-V1ig
FREE. VI-VSSinFRIEENDE TH BT ER/REE(Typ.4.175V) LTI AT EBRENERLET, B
FERENOEIFTHEOVHE HimFE"High"LAJLERD, s FFFEEHEINch MOS FETZONY 3 C&lcL->TEM
DFEENFTREERDETS
After detecting overcharge, OV pin is "Hi-impedance" but it is able to carry load current through parasitic
diode of external charge control Nch MOS FET. Then, when all the voltage between V5-V4, V4-V3, V3-V2,
V2-V1 and V1-VSS pins become overcharge release voltage (Typ.4.175V) or less, it releases from
overcharge state. When it releases from overcharge state, OV pin becomes "High" level and it will be able
to charge battery by turning on external charge control Nch MOS FET.

 BRERHEABEERZAMNICEELZES. REBERLERICEELTLAO. V5-V4in FREE.
V4-V3imFREEE. V3-V2in FRIEBE. V2-V9IiRFREE. VI-VSSin FRIEEDE THBRERIFEELITE
EoTHOVH NimFIX"High"L N ILELBYEH A, REFREFMLEEEBEREHKELHERTHILT, OVE
NHFIF"High"L AL EGY B D FTEN AIRELLYE T,
When overcharge and charging overcurrent are detected at the same time, OV output pin does not
become "High" level even if all the voltage between V5-V4, V4-V3, V3-V2, V2-V1 and V1-VSS pins become
overcharge release voltage or less because charging overcurrent is detected at the same time. By releasing
charger and releasing charging overcurrent detection condition, OV pin becomes "High" level and it will be
able to charge battery.

- BREERHFCATERIFFICEICHS CEESNCEBERBIFELES, V5-V4iRFREE. V4-V3inFMH
BE. V3-V2iiFREER. V2-VIIHFHEERE. VI-VSSItFREEOLWTNIM B EREET U LICE->TE, B
FEREERBN (Typ.1.00s) [CBFREBRHEELNGEGIE. BREBREELEEN, T BREEBRDK
BET. V5-VAIR FREBE. V4-V3in FRIEE. V3-V2in FRERE. V2-V9iinFREE. VI-VSSin FREEDET
HEFEEEIFEELNGEGSTE, BFRERIFELEREA (Typ.100.0ms) [CEAFERIFEELLICRSL. @
FEENOEREILEEA,

There is delay time set inside IC for overcharge detection and overcharge release. Even if any of the
voltage between V5-V4, V4-V3, V3-V2, V2-V1 and V1-VSS pins become overcharge detection voltage or
more, it does not detect overcharge when it is below overcharge detection voltage within overcharge
detection delay time (Typ.1.00s).

Even if all of the voltage between V5-V4, V4-V3, V3-V2, V2-V1 and V1-VSS pins become below overcharge
release voltage during detecting overcharge, it does not releases from overcharge when it is back to
overcharge release voltage or more within overcharge release delay time (Typ.100.0ms)

© OVERFDHAIEPch A—TURL AV HALLES>TEY . EERIE"High"L AL ASh BFEERIL"HI-
impedance" iU ET , "High"L R IL O EEIFOVIGFHE AEEH (Min.V4-1.1V)ERYET,
Output of OV pin is Pch open drain output. It outputs "High" level during normal times and be "Hi-
impedance" during overcharge. The voltage of "High" level is OV pin output voltage H (Min.V4-1.1V).
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11-2. JBIER H Bl
Overdischarge detector

© V5-VATRFRIEE. V4-VIIHFREE. V3-V2iiFHEEE. V2-VIiGFREERE. VI-VSSIHFREEOLT NN
BN EREEE(Typ.2.800V) LA FICHREE MDBMEBIREEZRE LET . DCHGH HimFh"Low"LAILERD,
TR E I #INch MOS FETZ0FF3 3 _ElCd»TEMDKRELZZ L LFET,
If any of the voltage between V5-V4, V4-V3, V3-V2, V2-V1 and V1-VSS pins become overdischarge
detection voltage (Typ.2.800V) or less, it detects overdischarge condition of battery. DCHG output pin
becomes "Low" level, and it forbids battery discharge by turning off external discharge control Nch MOS
FET.

- BRERE % . DCHGH AifFIE"Low " LAILAH AESNTOETH, ST TR EHIEINch MOS FETOF £ 14—
FENLTCHRBEEBRERT ENTEET, DK, V5-VAIRFRIEE. VA-V3in FRIERE. V3-V2inFRIERE. V2-
ViigFEEE. V1-VSSinFREENL THaMERIFREE(Typ.2.900V) L LICHZEEREBRENOERLE
T, BREIKRENMEIRT DEDCHGH AinFIE "High"LA)LERD, ST EFI#EINch MOS FETZONT % Z&IC
SO TEMDMENATGEEINFETS
After detecting overdischarge, DCHG pin outputs "Low" level but it is able to carry charging current
through parasitic diode of external discharge control Nch MOS FET. Then, when all the voltage between
V5-V4, V4-V3, V3-V2, V2-V1 and V1-VSS pins become overdischarge release voltage (Typ.2.900V) or
more, it release from overdischarge state. When it releases from overdischarge state, DCHG pin becomes
"High" level, and battery will be able to discharge by turning on external discharge control Nch MOS FET.

© BMERERFCENERIFFICEICHS CEESNCEBERBNIFELES, V5-V4R FREE. V4-V3inFMH
BIE. V3-V2iiFRIERE. V2-ViiHnFHERE. VI-VSSinFREENNINIM I BRERBEEEUTICE>TH, 18
WMERHEZERFFA (Typ.1.00s) ICBMREBEREEELNEEERE. BMERHELEE, T, BRERHRK
BET. V5-VAIR FRBE. V4-V3inFRIEE. V3-V2in FRERE. V2-V9iin FREE. VI-VSSIH FREEDET
HEREEIREELNLEE TEH, BREEIFEERMEAN (Typ.4ms) CAKERFEELTICRSE. BHRE
hMoDEIFIELEE .
There is delay time set inside IC for overdischarge detection and overdischarge release. Even if any of the
voltage between V5-V4, V4-V3, V3-V2, V2-V1 and V1-VSS pins become overdischarge detection voltage or
less, it does not detect overdischarge when it becomes higher than overdischarge detection voltage within
overdischarge detection delay time (Typ.1.00s).
Even if all of the voltage between V5-V4, V4-V3, V3-V2, V2-V1 and V1-VSS pins become higher than
overdischarge release voltage during detecting overdischarge, it does not releases from overdischarge
state when it is back to overdischarge release voltage or less within overdischarge release delay time
(Tvp.4.0ms).

* DCHGimF D 71(EVDD-VSSEIDCMOSH &g ->THEY . BERFIE"High"L AR ILAH e @B ERIE
"Low"LARILHOIHE AEINFET, "High"L N JL D EE IEDCHGHRFH AEEH (Min.V4-1.1V) &Y, "Low"
LRILDBREIRVSSIHFLANIILAE DENET,

Output of DCHG pin is CMOS output between VDD-VSS. It outputs "High" level during normal times and
outputs "Low" level during overdischarge. The voltage of "High" level is DCHG pin output voltage H
(Min.vV4-1.1V), and the voltage of "Low" outputs VSS pin level.
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11-3. MEBAERRE R, > 3—MEH R
Discharging overcurrent detector, Short detector

- MEBER. Pa—MIEU RIEHROMIRIZCS1I-CS2inFaiEHKL. mFREXEZERITHIETRELET,
Discharging overcurrent and short can be detected by connecting CS1-CS2 pins to both sides of sense
resistance and monitoring voltage between pins.

- CSlinFEENREEERBRHEETEL (Typ.0.100V) LI L., FEEMEAERZEHEE2 (Typ.0.200V) LLEIC
BRENEBERKEERE LET, CSLIHFEENVa— MR ERE (Typ.0.40V) LLEICHZEYa— MRREEER T
L. DCHGH AimFh"Low" LAJLERD, #MFF IR EH #EINch MOS FETZOFF3 3 CElcL»TEMEIVICKERNTR
NJZEEREET,

It detects discharging overcurrent when CS1 pin voltage becomes discharging overcurrent detection
voltage 1 (Typ.0.100V) or more, or discharging overcurrent detection voltage 2 (Typ.0.200V) or more.
When CS1 pin voltage becomes short detection voltage (Typ.0.40V) or more, it detects short and DCHG
pin becomes "Low" level. It prevents high current from flowing to battery cell by turning off external
discharge control Nch MOS FET.

© VMLifF EVSSiiF ED RIS IEVMLEGF T ILE 0 U AEH(Typ.S0kQ)ER M v F BB SN TLVET . A VFIE
WMEBERL2E LT a—MEHLIZEEZIZONL  EER(RERT8ERF) [LOFFLTWVET , INEBERL, 21 H
FhEa—MEHZICERIEBREIN TH—TUREIZHS L VMLFFXVMIEF TILE D ERENLT
VSSIRFBHIICTILE DV ENET,
It has built-in VM1 pin pulldown resistance (Typ.50kQ2) and a switch between VM1 and VSS pins. The
switch is on when discharging overcurrent 1,2 or short are detected, and it is off during normal times
(when it is able to discharge).
When load is released and it becomes open condition after detecting discharging overcurrent 1,2 or short,
VM1 pin will be pulled down to VSS pin voltage with VM1 pin pulldown resistance.

- MEBERIKREE T a—MIEBKRENSDEIRIE. VMUIGFTITUOET, BEHARKSIA T, VMIIHFEE
AR EBERERVMIGFEE(Typ.0.9V)U T LGB R T, REAERBRHF L a— M IREN S
IR L . DCHGH HimF A "High"L N L&Y | M I IE I #INch MOS FETZ0NY 4 &I &> TEMDME
MEIBEEEYET,

Release from the conditions of discharging overcurrent or short detection is conducted with VM1 pin. It
releaes from discharging overcurrent or short setect state when load is released and VM1 pin voltage
becomes VM1 pin discharging overcurrent release voltage (Typ.0.9V) or less. DCHG pin becomes "High"
level, and battery will be able to discharge by turning on external discharge control Nch MOS FET.

- MEAERKHL2. REAERERFICTEERBNRESN TSN, COCIHFICERTIREMEICL TRAIZEL
BDFT LI T DOTyp. EIFCOCHE F(C0.001uFEEFE LEIE &S DIETY), CSIIF FEEN M ERERBRHEEEL
LLEERD, MERERREEEREL1(Typ.10.0ms)iFi@ T3, &, CSlinFEENREBERRHBEE2LL
LEBD REBE E/}lL*ﬁﬂjJELH#FﬁZ(Typ 2.0ms)iF BT HEMEBEBRERERE LT, EERFRE LLIAICCS1IHF
BENRHEELUTELGZIGERFMEBEREHLER A,

WMEBERL2FZEV3— MaH & VML FEENREBEREIRVMLIGFEELLTEGD, HES E/)lLTE'JFEI'?
EBIERFRE(Typ.4.0ms)iF@i% . MEREBRREIKENEIRLET  EEBFFLAICVMLIGFEENEIRE

Lo EEEIMERERERLEEN.
The delay time is set for discharging overcurrent detection 1.2 and discharging overcurrent release, and it

varies depending on capacity value connected to COC pin. (*The following Typ.value is when 0.001uF is
connected to COC pin). It detects discharging overcurrent when CS1 pin voltage becomes discharging
overcurrent detection voltage 1 or more and after passing discharging overcurrent detection delay time 1
(Typ.10.0ms), or when CS1 pin voltage becomes discharging overcurrent detection voltage 2 or more and
after passing discharging overcurrent detection delay time 2 (Typ.2.0ms). It does not detect discharging
overcurrent when CS1 terminal voltage becomes detected voltage or less within delay time.After detecting
discharging overcurrent 1,2 or short, VM1 pin voltage becomes VM1 pin discharging overcurrent release
voltage or less. Then it releases from discharging overcurrent detection after discharging overcurrent
return delay time (Typ.4.0ms). It does not return from discharging overcurrent when VM1 terminal voltage
becomes return voltage or more within delay time.

It is also set inside IC to be discharging overcurrent detection 1 delay time > discharging

overcurrent detection 2 delay time.
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© Va3 MRHFF(CICRAR TR E SN CBIER RN FELET, CSlIRFEENVa— MEHEE U LERD, Ya—+F

11-4.

¥ B IR (Typ.200.0us)#E@ 9 L Va— Mg LET  BERBLRNICCSlIn FEEMEHBE LI TELS
EEEEYa— MEHULFER A,

There is delay time set inside IC for short detection. It detects short when CS1 pin voltage becomes short
detection voltage or more and after passing short detection delay time (Typ.200us). It does not detect
short when CS1 pin voltage becomes detected voltage or less within delay time

¥ BB B AR H BB
Charging overcurrent detector

* REBERS L RIEROMIRIZCS1-CS2inFE L. i FRIBEEHEHRIHETRELET .

Charging overcurrent can be detected by connecting CS1-CS2 pin to both sides of sense resistance and
monitoring voltage between pins.

- CSlinFEENTEEERBRHEET (Typ.-0.020V) U TFICE3EFRERERIKREZRELET ., TEBERER

B3, SMTHFTINAI VB RDER SN B0VHE A s FA"Hi-impedance"tizD ., FIADVBRICEDTINAEIVE
. SMTFIFFEEHIEINCh MOS FETZOFFF 3 eI TEBMDFTEEEZILLET,

It detects charging overcurrent condition when CS1 pin voltage becomes charging overcurrent detection
voltage (Typ.-0.020V) or less. When it detects charging overcurrent, OV pin which external pull-down
resistance will be connected to becomes "Hi-impedance". It will be pulled down by pull-down resistance,
and it will forbid battery to charge by turning off external charge control Nch MOS FET.

© REBERRENLOERE. VM2UEF TTVET . RESRNIFRSN T, VMG FEEN R EBEREIFVM2

I FEE(Typ.0.000V) Ll LEB-SIEF AT, REBERBHIKENEIRL. OVH AtmFF "High"LAILERD,
SMFFFEE R EINch MOS FETZONY 3 CElC L TEMDFTEN AT RECHNET,

Release from the state of charging overcurrent is conducted with VM2 pin. It releases from charging
overcurrent state when charger is released and VM2 pin voltage becomes VM2 pin charging overcurrent
release voltage (Typ.0.000V) or more. Then OV pin becomes "High" level, and battery will be able to
charge by turning on external charge control Nch MOS FET.

* REBAERRL . BRFICOEERFENRESNTSD, COCH FICHERT IR EMICI TAIELRBNFT(KUT

NDTyp.fEIFCOCH;FIC0.001uFEEHE LI HZ A DETY), CSlinFEENTEAERRHEEEUTELGD., TEA
B AR B EFr I (Typ. 1024 Oms)iF@T I T EBERERE LET  EEFHLIAICCSLInFEENMRHE
FEL -G ERREAERZELE LEE,

ZEBERBRHEZ. VM2 FEENREBERBIRVM2IGFEEL LELD, TER E/JILTEJH?JELH#H
(Typ.128.0ms)fFiBtk . REBERBREKENEIRLET EEFELALCVM2IGFEENMEREELTE

Bl ERREBERERLEEN.
The delay time is set for charging overcurrent detection and release, and it varies depending on capacity

value connected to COC pin. (*The following Typ.value is when 0.001uF is connected to COC pin). It
detects charging overcurrent when CS1 pin voltage becomes charging overcurrent detection voltage or less
and after passing charging overcurrent detection delay time (Typ.1,024ms). It does not detect charging
overcurrent when CS1 pin voltage becomes detected voltage or more within delay time.

After detecting charging overcurrent, it releases from charging overcurrent state when VM2 terminal
voltage becomes VM2 pin charging overcurrent release voltage or more and after passing charging
overcurrent release delay time (Typ.128.0ms). It does not release from charging overcurrent when VM2
pin voltage becomes release voltage or less within delay time.
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11-5. BrERHE R

Open wire detector

© BRERIZVS, VA V3 V2 V1iG FEIEEERTHAETHRELET .
Disconnection can be detected by monitoring voltage of V5,V4, V3, V2 and V1 terminals.

© VAR F HVALGF TR B IE (Typ.V5-V3*0.45V) LT . F=IEXV3imFHV3imFEriRi& B £ (Typ.V4-
V2*0.45V) LR F[EV2iHFHV2in FEr g H EE(Typ.V3-V1*0.45V) AT | F 1= (AV1iGF AV 1iGF Bk
BHEE(Typ.V2*0.45V) U F LG5 LR ERHELE T,

V5iiF 0BT #RIR H [LV5-VAiR FRIEEA TOVREZ L EE(Typ.0.9V) U T ELLHIETITHONET,

Wi iR E R H 9% L0VH AifF A "Hi-impedance"&73Y . SMF T T ILE DRI TN T oS T Low"L AL
ERY ST I FEERIEIFETZOFF, DCHGH A imF AV "Low" L R JLEZEY SH T I E I fIFETZOFFL TEith
FERBEERLLET,

It detects disconnection when V4 pin becomes V4 pin disconnection detection voltage (Typ.V5-V3*0.45V)
or less, or when V3 pin becomes V3 pin disconnection detection voltage (Typ.V4-V2*0.45V) or less, or
when V2 pin becomes V2 pin disconnection detection voltage (Typ.V3-V1*0.45V) or less, or when V1 pin
becomes V1 pin disconnection detection voltage (Typ.V2*0.45V) or less.

V5 pin disconnection can be detected by V5-V4 pins voltage becomes Maximum forbidden voltage for
0V(Typ.0.9V) charging or less.

When it detects disconnection, OV pinl becomes "Hi-impedance", and it will be pulled down to "Low" level
by external pull-down resistance, then turn off external charge control FET.

DCHG pin will be "Low" level and it forbids battery to charge and discharge by turning off external
discharge control FET.

- EEREE R, VoI FASOVEBRZIEBRE L E . VAIRFHVAIR FETIREEE EE LI E . A DV3iRF A3 FETiR

BRHEEBEU L, D OV2HFHV2inFETRRE EE UL, D DOV19igFHAV1iGFEREE B E L L L35 LR
BRHKRENMERIFLET,

After detecting disconnection, it releases from the state of disconnection detection when V5 pin becomes
Maximum forbidden voltage for OV or more, and V4 pin becomes V4 pin disconnection detection voltage or
more, and V3 pin becomes V3 pin disconnection detection voltage or more, and V2 pin becomes V2 pin
disconnection detection voltage or more, and V1 pin becomes V1 pin disconnection detection voltage or
more.

© MTRR R ST IR EIRER I [XICAB TR ESN - BERRNFELET . VoI FAOVEBRELEBELUT. F

fzIZVA V3 V2 VUG FDOWLT UMD BHRREEE LU TICA>TH, BrigiR LB ERRMMN (Typ.200.0ms) (2B
RERHBEREL LICHDEHRREIELER A, BTRBEHIKETVSIRFNOVEBZELEEL L F(E

V4 V3 V2 V1t FDE THERRHEEE L EIZE>TH, MR EIFEERREMN(Typ.4,096.0ms) IZV5iHF A
OVREBEZIEFLUT. FIEV4 V3 V2 VUFFOVT A ERREEEUTICES L. FiRRHIKENSD
BRIEILEE A

There is delay time set inside IC for disconnection detection and disconnection release. Even if V5 pin
becomes Maximum forbidden voltage for OV or less, or any of V4,V3,V2 and V1 pin becomes disconnection
detection voltage or less, it does not detect disconnection when V5 pin becomes Maximum forbidden
voltage for OV or more, or any of V4,V3,V2 and V1 pin becomes disconnection detection voltage or more
within disconnection detection delay time (Typ.200.0ms). Even if V5 pin becomes Maximum forbidden
voltage for 0V or more or all of V4,V3,V2 and V1 pins becomes disconnection detection voltage or more
during detecting disconnection, it does not release from disconnection detection when V5 pin becomes
Maximum forbidden voltage for OV or less or any of V4,V3,V2 and V1 pins becomes disconnection
detection voltage or less within disconnection release delay time (Typ.4,096ms).

-+ V5-VaigFREIEE. V4-V3inFRIEE. V3-V2inFRIEE. V2-V1in FRIEE. V1-VSSin FRIEED £ THE

MERHEBELUT LGS, FRREZITLER A,
IF all of the voltage between V5-V4, V4-V3, V3-V2, V2-V1 and V1-VSS pins become lower than
overdischarge detection voltage , it does not detect disconnection
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11-6. BILASURRHERE
Cell balance detector

© V5-V4in FRIEE. V4-V3inFREIEBE. V3-V2ig FRIEE. V2-V1in FRERE. VI-VSSinFREENILINZVA
BHEE(Typ.4.180V) LLLICHZERING Y AIRBEERE LET . LSV AIKEEZEE T 5L, OUTH AinFht
"High"LAXJLERD ., SMFFNch MOS FETZONT 3 (Lo TEMTICEDHBEITL. TNV AERBET,
OUTHmFIE & i FRE CEICER TTHN. V5-VALRFRENOUTS. V4-V3imFRH0UT4., V3-V2inFRN0UT3. V2-
V1tmFENOUT2, V1-VSSimFRAOUTLIR G LTLVET,
It detects the state of cell balance when voltage between V5-V4, V4-V3, V3-V2, V2-V1 and V1-VSS pins
become cell balance detection voltage (Typ.4.180V) or more. OUT pin becomes "High" level when it
detects cell balance, and it discharges per battery cell by turning on external Nch MOS FET and maintains
cell balance. OUT pin is placed at each pin-to-pin and it corresponds as follows; between V5-V4 pins is
OUTS5, between V4-V3 pins is OUT4, between V3-V2 pins is OUT3, between V2-V1 pins is OUT2, and
between V1-VSS pins is OUT1.

- BILINSURBBEICIZERT UL RERITTEY ., LSO RABH %, Vo-VAIRFRIEE. V4-VIIRFHEERE.
V3-V2i FRBE. V2-VIiEFRERE. VI-VSSIiFREEN LI NFVARHEE-EI/ANTVRAERTYV R
BE(Typ.0.007V)LLFICHZ LI NTUORBHIRENSBRLET . WILN\SUIBRHEKRENSEIRT HL0UT
H AIHF X Low LARJLERY, #MF1FNch MOS FETZOFFLTE ML EDREEEIESEET,

There is hysteresis for cell balance function. After detecting cell balance, it releases from cell balance state
when voltage between V5-V4, V4-V3, V3-V2, V2-V1 and V1-VSS pins become cell balance detection
voltage - cell balance hysteresis voltage (Typ.0.007V) or less. OUT pin becomes "Low" level when it
releases from cell balance state, and it stops discharging per battery cell by turning off external Nch MOS
FET.

© NS AR R EIRRFCICRE TR E SN B ER BN FELET , V5-VAlRFRIEE. V4-V3inFREE
E. V3-V2imFRBE. V2-VIiGFREE. VI-VSSinFRBEN NGV ARHEBREL LICETH, ©ILNSY
A& BRI (Typ.0.2565) (CEILNSVABRHEESNSEG L., BV ARHIZLER . T, BILNS
VARRHREE T, V5-VAlRFRAEBE. V4-V3inFREBE. V3-V2inFRERE. V2-V1inFRERE. V1-VSSinFi
BEENCINSVAREBE-CIVNSVAERATIVABEUTICETE, WISV A mEZERREA (Typ.8.0ms)
(SN AMEHERE-CINSVAERTIVABRE LU LICRSE, LIV ADGEIRIBLER .

There is delay time set inside IC for cell balance detection and release. Even if voltage between V5-V4,
V4-V3, V3-V2, V2-V1 and V1-VSS pins become cell balance detection voltage or more, it does not detect
cell balance when it becomes cell balance detection voltage or less within cell balance detection delay time
(Typ.0.2565).

Also, even if voltage between V5-V4, V4-V3, V3-V2, V2-V1 and V1-VSS pins become cell balance detection
voltage - cell balance hysteresis voltage or less, it does not release from cell balance when it is back to cell
balance detection voltage - cell balance hysteresis voltage or more within cell balance release delay time
(Tvp.8.0ms).

- OUTn#F(n=1,2,3,4,5)DH AIEV,-V,. B DCMOSH 1 &A->THY  BEEE Low"LALAK ASh, )L
NS ZRHEE X HIgh"L A LASHE HENET , "High"L A LD EEILOUTnEEFH ABEEH (Min.V,-1.2V)&
HY,"LoW'LRILDBEE IV, 3mFLRILBHE ASNET,

Output of OUTn pin (n=1,2,3,4,5) is CMOS output between V,-V,_;. It outputs "Low" level during normal
times and outputs "High" level when detecting cell balance. The voltage of "High" level is OUTn pin output
voltage H (Min.V,-1.2V), and the voltage of "Low" level outputs V,.; pin level.

- BHRRHREE, D —tE—TJE—FDBHE. BIANTVRTRELER A, BILATURBRHIREE T RIRE.
INT—E—TE—FIZBTLIGE. V-VARFRER. V4- VIR FRIEBE. V3-V2iFFREE. V2-VIiHFREE
[£. V1-VSSIHFRBEN LSO RBHBE LU L THOTHMFIMICRBKEBZHERLET,

It does not detect cell balance during disconnection detection and power save mode. When it changes to
disconnection detection and power save mode when detecting cell balance, it forcibly releases detecting

condition even if voltage between V5-V4, V4-V3, V3-V2, V2-V1 and V1-VSS pins is cell balance detection

voltage or more.

© RIS RBEEEFE AL LME S IZ0UTNIRF(n=1,2,3,4,5) %A —T U ICLTLEELY,
When cell balance function is not used, please open the output of OUTn pin (n=1,2,3,4,5).
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11-7. H i F 40 E] B8
Output pin control circuit

* SDCiitF CDCHGH#F . SOCimF COVimF&HIEHTHI LM RFET,
DCHG and OV pins can be controlled by SDC and SOC pins respectively.

* SDCiHFE R A SDClnFH tH Bt (Max.0. LUA) LA 2% % & . DCHGHR F il fl & 5858 L . DCHGH SimFh°
"Low"L R JLERY ST ITIE HIfEINch MOS FETZOFF3 A &(Ck > TEMDBMELZZILLET,
Z D% . SDCiHFE A SDCif FAEFRE T (Min.0.75uA) L E (2475 & DCHGH AtiF A "High"L R JLEREY |
ST ERIfEINCh MOS FETZONY 5L TEMDMEZLATREICLET,
When SDC pin current becomes SDC pin detection current (Max.0.1uA) or less, it recognizes DCHG pin
control. Then DCHG output pin becomes "Low" level, and it forbids battery to discharge by turning off
external discharge control Nch MOS FET.
After that, when SDC pin current becomes SDC pin release current (Min.0.75uA) or more, DCHG output
pin becomes "High" level and battery will be able to discharge by turning on external discharge control Nch
MOS FET.

+ SDCimFOIEH | fERREFICIIICRE TR ESNZ B RN FELET , SDCii FERNSDCii FiRH ERLLTE
132oTH ., SDCimF 4R HE ERFRE N(Typ.2.0ms)ICi& E ER LL L (LB 3L, SDClimF TORRH BIMEFTLEE A,
SDCif FHR KRBT, SDClm FERRE R A L ERE>TH . SDCInF 2R IEIERFREIR(Typ.1.0ms)I(C. fiERRERIL
TICH3ESDCIH TR IKEBOMERETVEE .

There is delay time set inside IC for SDC pin detection and release. Even if SDC pin current becomes SDC
pin detection current or less, it does not detect SDC pin when it becomes detected current or more within
SDC pin detection delay time (Typ.2.0ms).

Even if it becomes SDC pin release current or more during SDC pin detection, it does not release SDC pin
detection condition when it becomes release current or less within SDC pin release delay time (Typ.1.0ms).

+ SOCHHFEFRASOCIH FHE EFR(Max.0. lUA) I TIZA AL, OVIRFHIEZEEREL . M FTILT D EIRA
E#HSND0VHE A F A "Hi-impedance"&izY . TILE I ARKICKY TILE D &N, st 15 FEEHIEINch
MOS FETZEOFFg A2 &ICk>TEBMDFTEEZILLFET , D%, SOCHHFE R A SOCH FERE R
(Min.0.75uA) LA £ (2725 &, OVHE B F A "High"LRJL &Y | ST FEEHI#EHINch MOS FETZ#ONY %52&T
BMOFTEEZAREIZLET,

When SOC pin current becomes SOC pin detection current (Max.0.1uA) or less, it recognizes OV pin
control. Then OV pin, which external pull-down resistance will be connected to, becomes "Hi-impedance".
It will be pulled down by pull-down resistance, and it forbids battery to charge by turning off external
charge control Nch MOS FET.

After that, when SOC pin current becomes SOC pin release current (Min.0.75uA) or more, OV pin becomes
"High" level and battery will be able to charge by turning on external charge control Nch MOS FET.

+ SOCHmFDiEH . MRBREFICIIICRE TR E SNEBERBMSFEELET . SOCIHFERMNSOCH FREEERLT
o TH, SOCH T B LR M (Typ.2.0ms) [T ER LI E (L $E. SOCHHF COREHE EMERITVE R,
SOCHHFHRH K EE T, SOCimFERE R L L& TH . SOCHR F i BB ERF R M(Typ.1.0ms)IC. fEBRE TR LL
TICH3ESOCH T K BEE DR IR IZATVEE o
There is delay time set inside IC for SOC pin detection and release. Even if SOC pin current becomes SOC
pin detection current or less, it does not detect SOC pin when it becomes detected current or more within
SOC pin detection delay time (Typ.2.0ms). Even if it becomes SOC pin release current or more during
detecting SOC pin, it does not release SOC pin detection when it becomes release current or less within
SOC pin release delay time (Typ.1.0ms).

© HAtEFHEIEELLZOES . SDC,SOCHFIFERHRIEF(IMQLLT)E N L TVDDIHFL AN ILIZHERGRL TS
LY,
When output pin control is not used, please connect SDC and SOC pin to VDD pin level with current
control resistance (1MQ or less).
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11-8.

NT—t—TJE—FgHER
Power save mode detector

+ SDCifF. SOCiHF& &G HET, INT—tE—TE—RIZTBIEMNTRETT,

Power save mode can be set by controlling SDC and SOC pins.

* SDCHiF. SOCH FICHRNABEREREEBRUTICT 5T —t—TE—FLUBTL. FELGEKEFILS

€T, VDD, V5t FDHEERERBIEET, /\T——TE—F1TIL, DCHGH HiHF (X "Low"L X)L, OV
H A iHF (X"Hi-impedance"&72Y | 41+ 17 FE B Hil #EINch MOS FET#OFFL R B Z ILIREEICHYET . 2D &
E LFAL— A AEHALEEREDFEETT , NT—t—TE—F1DOKREMN S, SDCIHF. SOCIHF DA
EN)—t—TE—RF2BRHEEREMax.0.5V)LLFICTIFbL. NT—t—TE—R2[ZHBITL. L¥2L—2H H%E
OFF&H T. VDDIHFICHRNAERESSITIRBSEET .

It changes to power save model when decrease the current which flows to SDC and SOC pins to detected
current or less. It stops unnecessary circuits and decreases current consumption of VDD and V5 pins. On
power save model, DCHG pin becomes "Low" level and OV pin becomes "Hi-impedance", and it forbids
charge and discharge by turning off external charge-discharge control Nch MOS FET. At this time, the
regulator output remains to output. When decrease both SDC and SOC pins from power save model to
power save mode2 detection voltage (Max.0.5V) or less, they will change to power save mode2. Then turn
off the regulator output and decrease more current which flows to VDD pin.

« NJ)—tE—TE—R2[LSDCHHF. SOCIHFDEAE/NT—tE—TE—R2BREEFTULIZEIFSE. BRI E

Yo ND—t—TE—F1(E, SDCliF. SOCHFITRNHERA . ERERIULIZEDZETHRIREINET,

Power save mode 2 will be released when both SDC and SOC pins are increased to power save mode2
detection voltage or more.

Power save mode 1 will be released when the current which flows to SDC and SOC pins increases to
release current or more.

© NO—t-TE-F1OBIRICIIICRER TR E SNGBERRNEFELET, NT—t—TE- F10KRET, SDCifF.

SOCHHFFICTRNIERNEBRER U LEGS>TEH, ND—t—TE— FERREERRE N (Typ.4.0ms)ICHERERIUT
([Zi33E0—t—JE—R1ZEKRULEEA,

There is delay time set inside IC for power save model. Even if the current which flows to SDC and SOC
pins becomes release current or more during power save model, it does not release power save model
when it becomes release current or less within power save mode release delay time (Typ.4.0ms).

s N —t—TJE—R2EEBERBZEEELTOERA,

There is no set delay time for power save mode2.

© NO—E—TE-FINOBTICE ., BRERLEERR(Typ.1.00s)+$920msDZ LB AN FELET .

There is delay time of overdischarge detection delay time(Typ.1.00s) + about 20ms for power save
model.

© NO—t-TE-RIEH@RERE. B EEREERR(Typ.4ms)#(ICDCHG=HEBNET,

When it released power save model, it changes DCHG=H after overdischarge release delay
time(Typ.4ms).

. OVIEBH L[

0V charge disable circuit

© V5-VAIRFRRIEE. V4-V3inFREBE. V3-V2inFREE. V2-VIHFRERE. V1-VSSiiFREEN TN

OVREBEZEILZRKXEE(Typ.1.25V) SNMEVEEFTHRENLZBMICH LTS, REEBRERT LN HESTEA,

Batteries are not able to carry charge current if any of voltage between V5-V4, V4-V3, V3-V2, V2-V1 and
V1-VSS pins is discharged to below maximum forbidden voltage for OV charging (Typ.0.9V).
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11-10. L¥aL—4EE
Regulator circuit

 #M3FNch MOS FET® KL »%&VDDL AL, 5'— FEDRIVESHF ., Y—A%REG_INIHFICIERH THETL¥aL—43
HERENET , REG_INIHFDEE AL FaL—3HE AEE(Typ.5.000V)TT,
The regulator is constructed by connecting drain of external Nch MOS FET to VDD level, gate to DRIVE pin
and source to REG_IN pin. The voltage of REG_IN pin is regulator output voltage(Typ.5.000V).

© V5-VAIRFRIEE. V4-V3inFRIEBE. V3-V2inFREBE. V2-VIiEFHEEBE. V1-VSSinFRIBEED £ THiE
WMERHEEBEELUT., £=EN\T—tE—JE—R2ZBTTHELF1L—RILOFFLET,
OFFL =& XV5-V4in FRABIE. V4-V3inFRIEE. V3-V2inFRERE. V2-V9inFREE. V1-VSSinFREE
DETHERBERETZUL. M O/I\T—t—TE—R2EHEKRTHEL XL —FFONLET,
The regulator is turned off when all the voltage between V5-V4, V4-V3, V3-V2, V2-V1 and V1-VSS pins
become overdischarge detection voltage or less, or change to power save mode2.
After turning off, the regulator will be turned on when all the voltage between V5-V4, V4-V3, V3-V2, V2-V1
and V1-VSS pins become overdischarge release voltage or more, and power save mode2 is released.

* L¥aL—42EEALGVMES (EDRIVER F 134 —T > REG_INiGFIFERHIREN(IMQ~2MQFEE)Z L
TVSSHiF L ARILIZHEERL TZEL,
When regulator is not used, please connect DRIVE pin to open and REG_IN pin to VSS pin level with
current control resistance (about 1IMQ~2MQ).
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11-11.

LYk E
Select circuit

* SELERFICENMNG 2 BET3 L ~5E/LREDUYVEZEZITLET,

3 cell~5 cell is switched by voltage which applies to SEL pin.

* SEL#fFIZSELIHFEEL(Max.0.5V)L NI EIMEN TSRS . SEILRERELLYET,

It is 5 cell protection setting when SEL pin voltage L (Max.0.5V) level is applied to SEL pin.

* SELifFIZSELIHFEEM(Min.1.4V~Max.VDD-1.4V)L NILAEIINEN TWSIEE . 4L IRERELLGYE

T, 4L REZRTEDHEVS-VAGFRIDBIRE. CIL/INTUR BREREEEEVAGFOBRREEIMEE
TOWEH A 4ILREDRRIEVS- VAR FRZE 3 —RLTHERL T,

It is 4 cell protection setting when SEL pin voltage M(Min.1.4V~Max.VDD-1.4V) level is applied to SEL pin.
When it is on 4 cell protection setting, it does not conduct overcharge, cell balance and overdischarge
detection operations between V5-V4 pin, and disconnection detection operation of V4 pin. For 4 cell
protection, please short between V5-V4 pins and then use.

* SELE-FIZSEL#fFEEH(MIn.VDD-0.5V)L N ILAEHIIIEN TLVDIGE . 3L RERELLYET . 3ILRE

11-12.

REDIZEV5-VAiG R, VA-VIIHEFRIOBRE. LN\ R, BRERHBMEEVARF. VIinF OB IRE
HEMEEITVEE AL 3EILREDRIIVS-VA-VIiGEFRIEa— L THERL TS,

It is 3 cell protection setting when SEL pin voltage H(Min.VDD-0.5V) level is applied to SEL pin. When it is
on 3 cell protection setting, it does not conduct overcharge, cell balance and overdischarge detection
operations between V5-V4 pins, and disconnection detection operations of V3 pin. For 3 cell protection,
please short between V5-V4-V3 pins and then use.

COCitih 3B % Rf ] [ %
COC pin delay time circuit

- MEBAER. REAEROBRL . EIFELRREIXVDD-COCH FMITHEHSNIBETHRESNET,

Discharging overcurrent, charging overcurrent detect and release delay time are set by capacity connected
to VDD-COC pins.

- FEEFMETREOXTHESNSENBERHLLGYVES . BEFIHABO-OMEEEAHET OB ERRE

NETEDLYET,
Each delay time is calculated from the following formulas. Since the capacity is the same, all delay times
below will change when a value is changed.

TR B T R 145 O R R

Discharging overcurrent detection delay timel
T B T R 245 O R

Discharging overcurrent detection delay time2
TE B E R 1R I R B

Discharging overcurrent release delay time
FEBE R E IR

Charging overcurrent detection delay time
FEAEREIFELRME

Charging overcurrent release delay time

tVDET3-1[ms]=10.0xCCOC[uF]x 1000
tVDET3-2[ms]=2.0xCCOC[uF]x1000
tVREL3[ms]=4.0xCCOC[uF]x1000
tVDET4[ms]=1024.0xCCOC[uF]x 1000

tVREL4[ms]=128.0xCCOC[uF]x 1000

Ccoc: COCtimF2& £ / COC pin capacitor
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11-13. COCimFE ZErFE 4%
COC pin delay time characteristic

Discharging overcurrent detection delay time 1 Discharging overcurrent detection delay time 2
10000 / 10000
1000 /7 1000 /
"o "o
.E 100 .E 100 7
£ £ /
5 5 P
*; 10 *; 10 /
K<) o
8 S~
0.1 0.1
0.0001 0.001 0.01 0.1 1 0.0001 0.001 0.01 0.1 1
Capacity value of Ccoc[uF] Capacity value of Gcoc[uF]
Discharging overcurrent release delay time
10000
1000 //
@ /
£ 100
E //
=10
> /
3 /
S
0.1
0.0001 0.001 0.01 0.1 1
Capacity value of Ccoc[uF]
Charging overcurrent detection delay time Charging overcurrent release delay time
1000000 / 100000 -
100000 10000
"o 10000 "o
£ .E 1000
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+ + 100
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a a
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12. 15 A BE 45
TYPICAL APPLICATION CIRCUIT

12-1. SEIG ARG (EREREEDTH5HE)
5 cells protection circuit (When the current pathway of charge and discharge is divided.’
CELL+ SC Protector Pack+
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12-2. SEIG ARG (EREREED THEWNES)
5 cells protection circuit (When the current pathway of charge and discharge is not divided.’
CELL* 56 protector Pack+
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- INSOEBIESERHELTREMBERAAZRLZEDT. ERICTHERATIEE . T T®ELT
EALTIECED BRELLET,
These circuits are typical examples provided for reference purposes, so in actual applications,
the circuit constants, conditions and operations should be thoroughly studied.

- ChoDEBREFEALERICERT AR VDIEEEZFITOFELTUL. BHEFIZTOEZAVNRETOT
CTETSEY,
Mitsumi Electric Co., Ltd. assumes no responsibility for any trouble or damage as a result of the use of
these circuits.
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12-3. SEIGARBE (LSO RBEEFFERLLELEE)
5 cells protection circuit (When a cell balance function is not used.)
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12-4. 41&E it A B &5
4 cells protection circuit
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- INSOEBIESERELTREMBERAIZERLZEDT. ERICTHERATIEESE. T T8ELT
FERALTIECED BRELLET,
These circuits are typical examples provided for reference purposes, so in actual applications,
the circuit constants, conditions and operations should be thoroughly studied.

- ChLDEREFEALEEICEEYT 2FRANVFBEFICOEELTE. HHEEOEZAVIRFETOT

STAETSE,

Mitsumi Electric Co., Ltd. assumes no responsibility for any trouble or damage as a result of the use of

these circuits.
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12-5. & A E &5
3 cells protection circuit
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- INSOEBIESERHELTREMBERAIZERLZED T, ERICSHERATIEEE. T T8ELT
FEALTIECED BRELLET,
These circuits are typical examples provided for reference purposes, so in actual applications,
the circuit constants, conditions and operations should be thoroughly studied.

- ChoDEBREFEALE-RICERTAEREVDIEEEZFIIOFELTUL. BHEFZTOEZAVNRETOT
CTETE,
Mitsumi Electric Co., Ltd. assumes no responsibility for any trouble or damage as a result of the use of
these circuits.
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12-6. 10E /i AR EER 5

V10 —

10 cells protection circuit
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These circuits are typical examples provided for reference purposes, so in actual applications,

the circuit constants, conditions and operations should be thoroughly studied.

INLDOEREFEAL-SISERT H2ERFMNIEFTFCOTELTL BHEZOELZEVDIRETOT
CTETE,
Mitsumi Electric Co., Ltd. assumes no responsibility for any trouble or damage as a result of the use of
these circuits.
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12-7. 151G FAE R 5 .
15 cells protection circuit
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12-8. HALDFESR
Application hints

* RMEFIHFETZ M 5EHREL CTHERAT AR FERIRICKOMIREG LT 5701247 —H
10Q~100QF2E D EinZEIEAL TZELY, (RDG1,RDG2)
When charge-and-discharge control FET is multiple connection, please insert resistor from 10ohm to
100ohm with gate in order to prevent destruction due to parasitic oscillation. (RDG1,RDG2)

* Q5,Q6lLEME. REBREREZHREL. AFIZL>T/\wYH 71 (DCHG-,Pack-) MCELL+ELIZ#HE LA > 1-[F
[TVM1 VM2imF @B KRG BEEMNENIMINDDZERL LS HNch MOS FETTY , BtOEKIZELI-TEDLD %
FERALTTELY,

Q5 and Q6 detect overdischarge and discharging overcurrent, and they are Nch MOS FET which prevents
excess voltage from applying to VM1 and VM2 pins when pack output (DCHG-,Pack-) is increased to cell+
voltage by load. Please use one with voltage which meets the number of batteries in series.

© QAFLFaL—4EE AHADNch MOS FETTY , EMOEHRICKELIZME. EEDOEDEFERLTTIL, )L/
FURADRANEBAMZ 518, FLAVIHFDBHRLILCELL+ LRI D BRI N SERD LSIZLTLIZELY,
Q4 is Nch MOS FET for regulator output. Please use one with voltage and rating which meet the number of
batteries in series. Please set potential for drain current from potential of cell+level in order to minimize a
loss of cell balance.

* DIELFaL—E0oDHEREM LT HH A4 —FTT o RrecaRrecs Rreas Q4D a— L= 15E D EFRHIRIE
?REULJQE'?'O)'GLZ\?;A*L'C(Tféb‘O RREGltCREGl(CREGz,CRE(B)lj:I/j(—:ll-/_ga)ﬁi*ﬁ*ﬁ{gﬁﬁa)*&*ﬁ-t?éq'%tfd:")
T, BOGAE. LX1L—2H AN RIRT DBV HYET . BT AN TSN ANDMEIZQID T —~—
V—ZRRIZBAE DTSN Foh T R THEEL T, BUEZRFEL TS,

D1 is a diode which prevents backflow from regulator. Please make sure to insert Rieci , Rrec2 » Rregs Since
it will be current control resistance when shorted out. Ryge; and Cregi(Crega,Crecs) iS resistance and
capacity of regulator for phase compensation. The regulator output may oscillate without it. Please make
sure to insert it and bring the position to put in close as much as possible between the gate and source of
Q4. Please make sure to verify the constant numbers with production version.

* RoumnlT NSV RAHIEHEFDREBERDREEN T, QournlTEIL/NNF2 R DK E/ SR ZH|{H9 HNch

MOS FETTY , MEERITE M /L DO MHEIZEHETHREL TS,
RouT, is @ set resistance of discharging current during cell balance control. Qyr, is Nch MOS FET which

controls discharging path during cell balance control. Please set discharging current to meet characteristics
of battery cell.

* Rypp1~3&Cypp1~3lEVDDIHF D . Ryy~15&ECy ~15lEVI~VEIiHF D EREEFZIMNA H5ADA—/IRTAIILATT,
BREHCES>TVI~V5iFICVDDIHFEE U LDBEMNEIMINGNESIC, BEHEESHETTEL,
Ryopi1~3r Cvbpi~3r Rvi~1s and Cyq~15 is low-pass filter for VDD and V1~V5 pin. Please adjust time constants
to prevent applying a voltage to V1~VS5 pin higher than VDD pin when the power fluctuated.

NEDEFKFSEFELTREMLZICAFZRLI-ED T, BERICSHERTIEEIE. T IREHLT
FERALTIECEIBRELLET,

These circuits are typical examples provided for reference purposes, so in actual applications,

the circuit constants, conditions and operations should be thoroughly studied.

NLDOEREFEAL-SBISERT 2ERFNIIEFTFCOTELTUL BHEZOELZELDIRETOT
CTETE,
Mitsumi Electric Co., Ltd. assumes no responsibility for any trouble or damage as a result of the use of
these circuits.
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13. B4V T Fv—h
TIMING CHART

13-1. BRERE/EIRENE
Overcharge detect/release operations

. - FER - - FTER B
FERER BAK arEs ARk FEERER BRI BB
vn Connect Charger “\Qpen: Connect :Open Load: Connect Charger ~:Open: Connect Open Load
(n=1~5) Charger Load Charger Load
VbET1n
VREL1n
CSs1
VbeT3-1
cs2 e
VbET4
VM1
VReLs
VSS
VM2
VReL4
s —|—I ‘ 1
VSS ~ I—‘_ Ll
oV twrerr > < > <= twren
tvpert €<—> trert > < tvpert > <> tvpemt
Vov_n
Hi-Z Hi-Z Hi-Z
Incre-
IcHe-
g ——— I

BEEKRE iBFEEIKRE EEIKEE 9% EEIKAE
Normal mode Overcharge mode Normal mode BEERE Bk EE Normal mode
Overcharge mode Normal mode
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13-2. BRERH/RIREME
Overdischarge detect/release operations

- aff FEHR FEF - afr xTEHFR FER
BFEER gy mm B BT BRG e BAMK
Vn Connect Load :Open: Connect : Open Connect Load Open Connect Open
(n=1~5) Load: Charger Charger Load: Charger Charger
VREL2n
VbET2n
Cs1
VDEI'}I
cs2 '—|_|_,_| I I | R
i
VM1
vss ——— T2 LT |_| L]
VM2

VSS |_|

DCHG twrez = < —> < twrerz ™ < twre2
tVDEI'Z I —— tVRELZ > < tVDEI'Z tVDEI'Z tVDEI'Z
VbcHe H
VSS L -
IncHe-
ob— [ 1 l 1

Tene-

° ] L]

R BB IR B WK AE > < =
Normal mode  Overdischarge mode  Normal mode
BIREIRRE EHEAIRAE
Overdischarge mode Normal mode
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13-3-1. WEBERKH/EIRENE
Discharging overcurrent detect/release operations

B hriES BB BRTES B R BETES BB
2/:_1 5) Connect Load Open Load Connect Load Open Load ConnectLoad Open Load
VREL2n
VDEFZn
CS1
VsHorT
VbeTs-2
VpET3-1 4,—|
CS2
VM1
VReLs
VSS p——t e
VM2
VSS f——T -
DCHG
typET3-1 tvreLs typET3-2 tvreLs typeET3-2 tvreLs
-—> > -—
VbeH_H
VSS
Regulator
Output
Vrea
0
Incre-
EEAKRE MEIEEFRIKE BEEKRE
Dischargi
Normal mode overzcrrz:]%mmgode Normal mode WEBE Rk B
Discharging Normal mode

overcurrent mode
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13-3-2. ¥ 3—hM&EH/EIRENE
Short current detect/release operations
& s B TR & s BRI & st B TR

Vn
(n=1~5)

VReL2n |_|
VDEFZn

Cs1

Connect Load Open Load Connect Load Open Load ConnectLoad Open Load

VsrorT

VpET3-2
VpET31

Cs2

VM1

VReLs |
VSS

VM2

VSS

DCHG

tsHorT tyreLs tvpeT3-2 treLs tsHorT tvreLs
> < -— - <« le—> > <«

Vbche_H

VSS

Regulator
Output

Vrec

Ipche-

L]

BEAKRE T E B E R BEKEE
Normal mode (a—h)iKee Normal mode WEAER
Discharging

overcurrent

(short)mode

EEKRE
(Ta—h)IREE Normal mode
Discharging
overcurrent
(short)mode
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13-4. TEBAERRH/EIRENE
Charging overcurrent detect/release operations
FE B FEE SR FERIER FEEERAK

Vn Connect Charger Open Charger Connect Charger Open Charger

(n=1~5)

VpETin
VREeL1n | | | |

Cs1

Cs2

VbeT4

VM1

VSS

VM2

VReL4 -
Vss —|—|_r_|—

ov

typeTa tvreL4 typeTa tvreL4
—>

Vov_n

Hi-Z Hi-Z

Regulator
Output

Vree

Tcne-

B I

BEHEIREE FEEBERIKE BEARE FTEBERIKE EEIKEE
Normal mode Charging Normal mode Charging Normal mode
overcurrent mode overcurrent mode
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13-5. Br#Rt&H/BIREME
Open wire detect/release operations
VSER#R  VSERER  VAERER  V4ERSE  V3ER4R  VIERE V2EER  V2ERER  VIERER  ViER
BT R 55 TR Bt TR 55 TR Bt TR Bt
Vn

=1 V5 wire | V5 wire V4 wire : V4 wire V3 wire | V3 wire | V2 wire | V2 wire V1 wire | V1 wire
(n= 5) open connect open connect open connect open connect open connect

V5

VceLLov_vs |_|

v4

Vpers_va |_|

V3

Vpers_va |_|

V2

Vbers_v2 |_|

\%1
VbETs vi |_,—

VSS

ov

tvreLs typers tvreLs tvoers tyreLs tvpers tvreLs tvoers tvreLs
—>

v > < <> > < —> > < —> > <
OV_H

Hi-Z Hi-Z Hi-Z Hi-Z Hi-Z

DCHG

tvpers
> <
Vbcre H —

VSS

Regulator
Output

VReg

T W AR AR S T W AR S T B RAR T MR AR S T B Rk T
disconnect mode disconnect mode disconnect mode disconnect mode disconnect mode
EEKRE EEKRE EEKRE EEKRE EEKRE BEEKRE

Normal mode Normal mode Normal mode Normal mode Normal mode Normal mode
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13-6. LSRG /EIRENE
Cell balance detect/release operations

FEE S FEE RN FEERRER FEEREN
Connect Charger | Open Charger Connect Charger Open Charger
v Vi BL SR BT R XD =t —T EHEN
n <> >
(n=1~5) V,.1 Wire open Input power save mode condition
VDET cBn —
Vber_cen - 7
VDET_CBn_HYS
81U_—|—1n~ 5) tvreL cs
tvper_cs tyreL cs toercs | T ST toer s twrecs typer_c8 tvreL_cs
v > <« > <> <= > < S e b = > <
ouTn H
Voutn L
Ispc,Isoc tps_pET
> <
Isoc H
Ispc L
tyrELS t
ov tvoers | > <« tsoc_per PoRES
> < >
Vov_n
Hi-Z Hi-Z
DCHG tvreLs
tvoers | > < tspc_per
> < >
VSS
Regulator
Output
VRec
0

BEEIRE wIL/ANSURIRE
Normal mode Cell balance mode

BEEKRE BT R IK RS BILINSURIREE /T —E—TRKEE BEEKRE
Normal mode Open wire mode Cell balance mode Power save mode Normal mode
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13-7. B AimFHIE/ T ——TEhE
Output pin control/Power save operations
" SDC#fFA—T> SDC-VSS#Fia—k  SDCHFA—T: SDCH T i
DCHGiF il soC pin open/ 3DC - ves pin/ short SBC pin open/ e pii\ﬁ connect
DCHG pin control \ \ \ s
— >
>

D
Ispc OV F- il SOCHhFA—F>
QV pin control SOC pin open

e o S N
soc vssf‘?% Y3 soctFA—Ty  SOCHFIEE
SOC -vSS fin shor  SOCPin open SOC pin connect

Ispc H

Ispc L

Isoc

Isoc H

Isoc L

Vspc

VDD

Vps_peT2
VSS

Vsoc

Vbps_peT2

VSS

ov

tsoc per  Tsoc_reL tsoc_per tps_reL
S S > < > <

Vov_n

Hi-Z Hi-Z

DCHG
tsoc per  tspc rer tspc_per trs_RreL
> <« S>< > < <

VSS

Regulator
Output

Vrec

0

Tvoo,Ivs
tps_peT

I > <
DD2
Ipp_psi \—‘ ’—/
Ibp_ps2
Ivs > —
Ivs_ps \
DCHGHIBIL 1 OVHIEIRAE R SRR S S,

DCHG control mode OV control mode Power save mode 1 Power save mode 2
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13-8. L¥aL—4%&1E
Regulator operations

Vi~5 FEEE R
Connect Charger
VReL2 5
Vper2_s
VREL2_4
VpET2_ 4
VREL2 3
VbeT2 3
VReL2 2
VbeT2_2
VREL2_1  —/~//
VDEr2_1
Tres
0
DRIVE
0
Regulator
Output
VRec
0
DCHG tvoEri> e tVRELz9 -
VbcHe_H
VSS
BRI B R K R BRI RS
Normal mode Overdischarge mode Normal mode
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15. v —OHA
MARKING CONTENTS

'\\ DDD% Oy hNo.(Dote Code)
-% m2is(Model No.»

e

W Model No.
Model name OENAORENCOREORRORRO)
MM3575A02 WBH| 5 7 5 A 0 2
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3frAvENo HI A A E

How to identify 3 characteristic lot numbers.

D] @] [
A A4

1418 2% H 3HTE
1st digit 2nd digit 3rd digit

(1) BvykNo. DIMBIXEEFE@ER)DREETT
The 1st digit shows the last digit of a production year (western calendar).
(2) 2#TE. RUBMTE OHF(E. EEITRTIEEBRETRT,
#FRIZ.01A01BZELEZE01ALL., IEXR 01,02, ==++, 20,21, =+--51, 52, 53, EH S,
The 2nd and 3rd digit show a production week of mass production.

Janualy 1st should be the week 01, and sequentially the week should be defined as
01,02, ......... , 20, 21,......... , 51, 52, 53.

) AERAAN 20144 128 21H ~ 20144 12A 27H OFE

Ex.) Production date is between 21th.Dec.'14 to 27th.Dec.'14.

41152

1478 2418 3#1EB
1st digit 2nd digit  3rd digit

MM3575A02
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THEE
NOTES

(R LDFEEFHE]

Safety Precautions
- BHEREEEEORLIIEOTOETA, FERE R T —BIKREERTHET DHENHYET,
AHBRESHERAWEGG ST, KRS OBRIMECKECKVER - FER-BENREINSGZLEDENED
2. BEROEEICEWT, BERDON—FILT7 YT+ I1T - °/x-7-L\l',Z\%U?cééﬁ?r’éﬁi:&’&ﬁlﬁﬁ
WWMLET 46 R LUERICELTE, AR RICEAT IO EREMEHRE. T—22—H 7
TVr—23v /= MiE) BLURB A ERASN DB OIIRGAE. 1§ 1’E.=RI3J127&&EJEE DIZ.
NITHES TS, F -, LREHGEICEBORSKT—45. K, i?&c‘: TR HMTGEANR, TOT 34,
TILTY X LZOMIGAEEGIGE DEREERT H5EE, AEREM, 8LV AT LEFRTHAIZEF
fiL. BEHROEBFEICBVWCGEATEZFHIETL TS0, BtEAREICHTH2EEIFAVEL A,

Though Mitsumi Electric Co., Ltd. (hereinafter referred to as "Mitsumi") works continually to improve
our product's quality and reliability, semiconductor products may generally malfunction or fail.
Customers are responsible for complying with safety standards and for providing adequate designs and
safeguards for their hardware, software and systems which minimize risk and avoid situations in which
a malfunction or failure of this product could cause loss of human life, bodily injury or damage to
property, including data loss or corruption. Before customers use this product, create designs including
this product, or incorporate this product into their own applications, customers must also refer to and
comply with (a) the latest versions or all relevant our information, including without limitation, product
specifications, data sheets and application notes for this product and (b) the instructions for the
application with which this product will be used with or for. Customers are solely responsible for all
aspects of their own product design or applications, including but not limited to (a) determining the
appropriateness of the use of this product in such design or applications; (b) evaluating and
determining the applicability of any information contained in this document, or in charts, diagrams,
programs, algorithms, sample application circuits, or any other referenced documents; and (c)
validating all operating parameters for such designs and applications. Mitsumi assumes no liability for
customers’ product design or applications.

* AEGIEOVE 12 -OAMER RIS - SHRIMEES - TR - EERADRYMAVES-REE. —RE
HRITERINSILEERLTHEYET,
This product is intended for applying to computers, OA units, communication units, instrumentation
units, machine tools, industrial robots, AV units, household electrical appliances, and other general
electronic units.

T EEHESE (BEE-FIESE) OfEEReRICFRDLI Iy RBESHSE X/ LEEZFICHEMAE
BEZOBIE. ERNCHHRFTROFCITERNLEEFETLOIBRELLLET,
If any intend to apply this product to the units related to the control and safety of transportation units
(vehicles, trains, etc.), traffic signaling units, disaster-preventive & burglar-proof units, or the like, you
are requested to inform Mitsumi sales section in charge of such a use in advance

MZE F R R - B PR - R F ORI EEER - AT IS RO A EEMSFRFICILSHERITESE TS,
Don't apply this product to any aeronautical & space systems, submarine repeaters, nuclear power
controllers, medical units concerning the human life, or the like.

- ERISHLLEVNEA TS, CRAGAR. BMRUERBEOYRY, E-ChbHBLIRET .
BEAKRGEICODVT HEBDIEEZET SEMMNHIBEICIEBRITRRIZEVET LOBFELLVL
ij—o
Before using this product, even when it is not used for the usages written above, previous presentation
is required if special care and attention are needed for its application, intended purpose, environment
of usage, risk, and the design or inspection specification corresponding to these.

- BEHROBENAREGOFRICEILDEFHNICEDONTIGE IS HOEFETLL, BUHIBSIEEE L
VEROEEIE A REAROMALLEICRESNDILDENLET,
If any damage to our customer is objectively identified to be caused by the defect of this product,
Mitsumi is responsible for it. In this case, Mitsumi is liable for the cost limited to the delivery price of
this product.
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[FE AR, SMTIFEIEE. SERALEOFESEIE]
Application considerations during designing actual circuit
- KA GEBREZICEBSN TV SHEBEL. SEOBOZFENTHEOENASZHATLHODLOT
T o o T, ERICARBEFERASINDGERICIE. HMEBEFKHEZRDSZ M- REEFTEL TS,
The outline of parameters described herein has been chosen as an explanation of the standard
parameters and performance of the product. When you actually plan to use the product, please ensure
that the outside conditions are reflected in the actual circuit and assembling designs

- CERICH->TIESHERARRITEE., HAASNRE T, TFHEES S UHERESELLELET,
Before using this product, please evaluate and confirm the actual application with this product mounted
and embedded.

. %u”uI:i@iﬁ@’:}tﬁﬁhfﬁﬂ7JDéhéiﬁAb%%/«rx’d)%:%%lzoéib‘cIi:‘ﬁﬁiﬁ%n‘%lz%%fftﬁﬁﬁéh
T::{ﬁ%—cs :E${ﬁ}3ctvﬁmh E%ﬁﬁb‘b‘f‘bi’g—o
In order to investigate the influence by the impression of transient load or external noise, please
evaluate and confirm them with mounting this product to the actual application.

s TEAL VHDESGEICEBVTERAEREBA THEALEY & READBIROERICHESTSENHY
FTOT, BT RRERLUATITHERAIZELY,
Any usage above the maximum ratings may destroy this product or shorten the lifetime. Be sure to use
within the range under maximum rating.

: Z!Kiznu@{iﬁﬁ%#(ﬁﬁ%;’%r@%iﬁ@é&%)bfﬁ@ﬁ%kiﬁlﬁfﬁiﬁlﬂmfo)ﬁﬁﬁl:a%l,\ra =R E
BELUVCXRER/EEEMNMN. ZREBEELSE) CERLTERAINDGEE. EEENZLIETTES
TAABYET, é*i@ﬂﬂﬂﬂ%iﬁ'ti'l‘%iﬁ(E?Eﬁ%ft.%%l/ﬂ-f—b HEEMEEZ)ECHEROSR ., ERREA
HErFMIEL., FRBRCERAEREZEL. BEUGEEMSRTESRBEULLLET,

If you continue to use this product highly-loaded (impressing high temperature, large current or high
voltage; or variation of temperature) even under the absolute maximum ratings and even in the
operating range, the reliability of this product may decrease significantly. Please design appropriate
reliability with due consideration of dissipation and voltage corresponding to the temperature and
designed lifetime after confirming our individual reliability information (such as reliability test report or
estimated failure rate).

(s HBEEERIC OV TDEEEIE]
Precautions for Foreign Exchange and Foreign Trade Control Act
Kil_nﬂikwﬁzuuﬂzumhob%F%EEE&U%EE%J&Jl EOFReRBE FEEEERY - i
ZATHILOZEHE T HE. RIFENFLHTBE IR ARAERFOHFASBETT,
If you export or take products and technologies in this document which are subject to security trade
control based on the Foreign Exchange and Foreign Trade Act to overseas from Japan, permission of
the Japanese government is required.

[TEMABHEICOVTOEESIE]
Prohibitions for Industrial Property
- RERTBHOZMEE, /ONVIRDIRBFLEFENTEYFETOT, AEZOERBMLUSMIIEALE
WEHBRELERLEIFET,
Since this document contains the contents concerning our copyright and know-how, you are requested
not to use this document for those other than the application purposes of this product.

AR EFEFALEEICKY,. EEBEOITERAEICELABENREL-BA . YA R ORE - 8%K(C
BEGRDDIEOLUMNMIDEFELTL, HHIEFIFOEZENVFEFFADTI TRLIEZSLY,
If a use of this product caused a dispute concerning the industrial property of a third party, Mitsumi is
not responsible for any disputes other than those which are directly concerned with the manufacturing
and manufacturing method of our products.

NOTES — Ver.001
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[REMEERPLE)ZODVTOFESIE]

Precautions for Product Liability Act
- ARGOBRSEAXETENGEREICERTAAE RO EKRNGERBRICOEXELTIE, BHEFE
FEEAVIRFETOTIT TRIZELY,
No responsibility is assumed by us for any consequence resulting from any wrong or improper use or
operation, etc. of this product.

(ot EEEIE]

Others

s KA ELHREICRHESINT-NEZ . BHICEN TEHXIEBER T HILETREIZIL,

No part of the contents contained herein may be reprinted or reproduced without our prior permission.

s KEHREORBRNBICREEZNELIGE IR ATHED IR ONERIZH=DEDENLET,
In case of any question arise with regard to the description in this specification, it shall be settled by
the consultation by both parties promptly.

- BROMABENSDIIFIREDISE . UL TORIARRIETVIIFIREFTFTERYET,
%EJ%_L'CIJK{C%ELT_L\?W&%)TA:.l DWTH, BHIFEEEFEVMRET O TI TERIESLY,

Mitsumi assure only the products in wafer if they are delivered in wafer.
Please note that we are not responsible for the defect which occurs during or after assembly process.

BYHNEDEE
ATTENTION

s AEAE—BEFHECEENTRARCHEASNSICEZERLTEHR - RESNTHY., TEDO L5544
BRETOFERAZEELEZ FEINTEYFEE A ELVELT, 'Fnalaf“'cw_ﬁﬁﬁ&l%f%”liztéznnw
HEEICREBESZADBNIHYET OT, BEHRITEMNELTIE 7 ITMHRE. SEEEECHEDSIRD
ERALFZEL,

HERVCEMRDARVRE

IEIIM&UIE]IEIEi-ts % %Téi;iﬁ
This product is designed and manufactured with the intention of normal use in general electronics. No
special circumstance as described below is considered for the use of it when it is designed. With this
reason, any use and storage under the circumstances below may affect the performance of this
product. Prior confirmation of performance and reliability is requested to customers.

Environment with strong static electricity or electromagnetic wave

Environment in high temperature or high humidity where dew condensation may occut

- REGIE. TRSREFELTEYFE A, RFRORAN REZ(THRETOIHEAT# T TS,
This product is not designed to withstand radioactivity, avoid using in a radioactive environment.

C RMALEBRERIMXERXTERSNTEYFETH EXTORBICREVELLBRINXERETHE
@tb‘f:bi‘d—o

This delivery specification is written in Japanese and English. The English text was faithfully translated
to the Japanese. However, if any question arises, Japanese text shall prevail.
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/ Condition for package mounting

Design examlpe of mount pad

VSOP-24A Lunt [ mom |
PACKAGE

/.00

0.89

0.65 035

The dimension are for reference only and not guaranteed by design.

To design practically, correction should be made for optimized dimensions considering
the effects of the board type to be mounted, mount (soldering) method, type and
coating thickness of cream solder.

[VAVSal=2F V!
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Pb-Free recommended profile condition

4 N
max2
Reflow Soldering max 2 times
250°C 20Fh LA
(E—QZGOOCMAX) Within 20sec 250°C
Temp (Peak:Max 260°C) %He
~3°C
1~3°C/sec 230°C
150~200°C
1~3°C/sec 1°C/sec
! ! 6070 LIN
60~150sec
\ Time J
/
Manual Soldering Iron tip temp./time times
max 400 /within 3s max2

This profile gives recommended values, which are not guaranteed.
For mounting the package, evaluate the profile with the equipment, conditions, and materials

to be used.

Mounting by flow soldering

Flow soldering cannot be used for mounting of this package.

M-VSOP24A-1
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Storage method
/ Storage condition

Store the device under the following conditions.

Temperature

Humidity
/ 1 year
Storage life

For the product in the moisture-proof packaging, follow these conditions after unpacking.

Temperature

Humidity
/ 168hours
Storage life

Do not store this device where a large amount of dust or harmful volatile gas exists, electrostatic is
easily charged, condensation is generated, or changes in temperature and humidity are wide, or
under the direct sunlight.

/ Baking

If the storage time specified above has passed, mounting by soldering may cause cracks on the moisture-
absorbed package. Before mounting, the package should be baked under the following conditions.

Temperature
/ (16 to 24 hours)
Treating time

/

Embossing tapes and reels are not heat-resistant type.

Before baking, the device should be placed in a heat-resistant container.

In consideration of the time-consuming baking process and the possibility of deformed terminal,
the device should be mounted promptly within the time observing the storage conditions.

If a long-term storage is needed, a desiccator or a dry box should be used.

/ Handling instructions

Shipping boxes must be handled with care because any drop or shock may damage the device.
Additionally, the device must be handled in the place with the protection against electrostatic
charge and without extreme changes of temperature/humidity.

M.vSQP24A.1
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