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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. imFEiEA

TERMINAL EXPLANATIONS
mzNo.| ImFA A A B
PIN No.| PIN NAME |INPUT / OUTPUT PIN DESCRIPTION
== [
1 VDD INPUT ICOERA Him+,

The input terminal of the power supply of IC.

SOC

INPUT

1B I EAR H A Fl R F

The control terminal of output over charge detection.

*Isoc>IsocH OV: i@ % &£ (Normal mode)

Tonc<Isocl OV: jRE £ 1k (charge prohibition)="Hi-impedance”

SDC

INPUT

B E AR A Fl R F

The control terminal of output over discharge detection.
*Ispe>IspcH DCHG : & % Eh4E(Normal mode)

*Iepe<Iepcl DCHG : it & £ 1k (discharge prohibition)="Low”

VM2

INPUT

REBEBIITRABMANGF, REFOERKBERELET.
Input terminal connected to charger negative voltage. Detected charger
connection.

ov

OUTPUT

FEHIEE HimF. Pch OPEN FLA2H A,

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

- 1838 E #¥(Overcharge mode) :"Hi impedance”

VM1

INPUT

MEEBMANGF . BFROEFHIREERELET.

Input terminal connected to discharge voltage. Detected load connection.

DCHG

OUTPUT

TREHIEH HimF . VAEVSSORIDCMOSH! 71,
Discharge control output terminal. Output type is CMOS.
- @ EH(Normal mode) :"High”

- 1B i E B (Overdischarge mode)  :"Low”

coc

INPUT

HWEBER. EEBEREL/EIROEBERMFEEHFTT

VDD F-COCHH FRIICay T &K 2EICLY
BERRZHETHENTEET,

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

BERREIHFTT, CSI-CS2MICEHRLI- BN TAERERELET . &
HTBE. DCHGIRFMS"L'LARILEH AL, RERDFNSZEEHEET,

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

BERBEHRBIROEEIRFTYT,
Common terminal of overcurrent detection circuit.

11

DRIVE

OUTPUT

LEXa1L—4AFETORSATiH+,
The drive terminal of FET for regulator.

12

REG_IN

INPUT

L¥aL—42BEDIVTYMRF,

The input terminal of regulator voltage.

M

MM3575A02
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#FNo.
PIN No.

I F B
PIN NAME

AHS

INPUT / OUTPUT

BT
PIN DESCRIPTION

13

SEL

INPUT

3,4, 5EDYYE A inF.
This pin is for changing function for 3cell in series or 4cell in series , 5cell
in series.

AAEE / Input voltage

SEETR
VS5 5Cell in series

4EER (V5-VA4inFESa—k)

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

vop [|PEEER (V5-VA-V3iHFRLa—t)
3Cell in series (Connect V5,V4 and V3 terminal )

14

VSS

INPUT

ICDTSVVFAAEF VIEILOO—HARFEED A AHF,
The input terminal of the negative voltage of V1 cell.
The input terminal of the ground of IC.

15

OuT1

OUTPUT

V1L DtILNS R &I F

V1 cell balance control output terminal. Output type is CMOS.
- @ EH(Normal mode) :"Low”

- }& i B (Detect mode) :"High”

16

Vi

INPUT

VIELDNABAREERVUV2EZ/LOA—YAFEED A HiFF.
The input terminal of the positive voltage of V1 cell, and the negative
voltage of V2 cell .

17

OouT2

OUTPUT

V2L DIV R F

V2 cell balance control output terminal. Output type is CMOS.
- @ EH(Normal mode) :"Low”

- }& i B (Detect mode) :"High”

18

V2

INPUT

V2EILDNAPARBEERVVIEZ/ILOA—YARFEED A HiFF,
The input terminal of the positive voltage of V2 cell, and the negative
voltage of V3 cell .

19

OuT3

OUTPUT

V3L DEILANSD R R F

V3 cell balance control output terminal. Output type is CMOS.
- @ EH(Normal mode) :"Low”

- }& i B (Detect mode) :"High”

20

V3

INPUT

V3EILDNAHARBEERVVAEILOO—HFAREED A DiHF,
The input terminal of the positive voltage of V3 cell, and the negative
voltage of V4 cell .

21

OouT4

OUTPUT

V4t )LDt IL NS R &I F

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

- }& i B (Detect mode) :"High”

22

V4

INPUT

VAEILDNAHARBEERVVSE/ILOA—HARFEED A HiFF.
The input terminal of the positive voltage of V4 cell, and the negative
voltage of V5 cell .

23

OUT5

OUTPUT

V5t )LD EILAS R G F

V5 cell balance control output terminal. Output type is CMOS.
- @ EH(Normal mode) :"Low”

- }& i B (Detcet mode) :"High”

24

V5

INPUT

V5EILDNAHAFBEA A IRF
The input terminal of the positive voltage of V5 cell .

MITSUMI ELECTRIC CO.,LTD.
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. AEXERKE
ABSOLUTE MAXIMUM RATINGS

(HF R EIHE Ta=25C

Ta=25°C, unless otherwise specified)

H H i 5 B
PARAMETER SYMBOL UNIT
RERE o
T -55 ~ (o}
Storage temperature >T6 2> 125
EERE o
T -55 ~ (o}
Operating temperature OPR 2> 125
VDDiHFENMEE
\% Vss-0.3 ~ V430 Vv
VDD pin supply voltage VDDMAX 53 55
V5igFENINEE
V V;-0.3 ~ Vpp+0.3 Vv
V5 pin supply voltage VaMAX ¢ bb
wIILEEANIRFEEE
Voltage between the input pins VcellMax -0.3 ~ 10 Vv
of voltage of battery
OViiiF - VM1 F - VM2 F Vovmax
VVMlMAX VDD-3O ~ VDD+0'3 V
OV pin - VM1 pin - VM2 pin supply voltage Vymamax
DCHGE#F - CS1ifF - CS2imFENMMEE VbcHamax
VCS1MAX Vss'0.3 ~ VDD+O'3 V
DCHG pin -CS1pin -CS2 pin supply voltage VCSIMAX
OUT1#fF - OUT2imF - OUT34mF - OUT4dmF Vourimax
-OUTSimFENMNEE Voutamax
Voutamax Vi4-0.3 ~ V,+0.3 v
OUT1 pin - OUT2 pin + OUT3 pin -OUT4pin Voutamax
-OUTS5 pin supply voltage VouTsmax
SELifFENANEE
Y/ Vgs-0.3 ~ Vpp+0.3
SEL pin supply voltage SELMAX 53 PP v
SDC-SOCH#FEIINEE Vspemax
Vgs-0.3 ~ Vpp+0.3
SDC-SOCpin supply voltage Verraay 53 PP v
DRIVE-REG_IN##FENNEE VbRivemax
— Vgs-0.3 ~ Vpp+0.3
DRIVE-REG_IN pin supply voltage Vorr s 5 PP v
HERK Pd 300 mwW
Power dissipation
. HESREN(EERE
RECOMMENDED OPERATING CONDITIONS
H H i = E & By
PARAMETER SYMBOL RATING UNIT
EERE o
T 40 ~ ()
Operating Temperature OPR 40 85
BEREE
V, Vgs+3.5 ~ Vg+22.5 Vv
Supply Voltage OPR 53 55

MM3575A02

MITSUMI ELECTRIC CO.,LTD.




(7/52)

9. BREFFE

ELECTRICAL CHARACTERISTICS

($FECEE15 S / unless otherwise specified, Ta=+25°C,VDD=17.5V,VCELL=3.5V,RSDC=RSOC=1MQ,
ROV=3MQ,CS2=SEL=VSS,VM1=VM2=0V,COC=0.001uF)

HA k=] HITE & =/ T =K | B4 *1
PARAMETER SYMBOL| TEST CONDITIONS MIN TYP MAX |UNIT

SHEE 1 (VDDiFF) Ve, = 4.3V

I - 25.0 35.0 A 1
Current consumption1 (VDD) po1 u

I - 20.0 30.0 A 1
Current consumption2 (VDD) pp2 u

I - 10.0 15.0 A 1
Current consumption3 (VDD) bo3 .
N)—e—TEEEENRL Ve = 3.5V
(VDDifi¥F) Ioo_ pst SDC=S0OC=0PEN ) 12.0 16.0 UA 1
Power save 1 Current
consumption (VDD)
IND—e—THEEER2 Ve = 3.5V
(VDDif¥F) Ioo_ psp SDC=S0C=VSS _ 40 6.0 UA 1
Power save 2 Current
consumption (VDD)
HEBERL(VSIHF) Veew = 4.3V

I - 4.0 6.0 A 1
Current consumptioni (V5) Va1 .
SHEER2(V5HHF) Ve = 3.5V

I - 2.0 4.0 A 1
Current consumption2 (V5) V52 u

I - 1.0 1.5 UA 1
Current consumption3(V5) V53
/ﬁq—t_jﬁ#jﬁﬁﬁéiﬁ VCELL = 3.5V
(V55H-F) SDC=S0C=VSS
Current consumption at power Ivs ps or ) ) 0.05 uA 1
save(V5) SDC=SOC=0PEN
VainF A NER I Veew = 3.5V ) ) 1.00 UA 1
V4 pin input current v )
V3inF ANER I Veew = 3.5V ) ) 1.00 UA 1
V3 pin input current “ '
V2iiF ANER I Veew = 3.5V ) ) 1.00 UA 1
V2 pin input current V2 '
ViiGFANER I Veew = 3.5V ) ) 1.00 UA 1
V1 pin input current Vi )
BRERHEE Ta=0~+50°C
Overcharge detection voltage Voerin |Veewn = 4.1V—4.4V | 4.225 | 4.250 | 4.275 \Y, 2
(n=1,2,3,4,5) VCELL = 4.1V
BRERRET Veeun = 4.4V—4.1V
Overcharge release voltage Veetin [Veer = 4.1V 4,125 4.175 | 4.225 \ 2
(n=1,2,3,4,5)
1B B H R AR Ve, = 4.1V—4.4v
Overcharge detection tvoeT1 0.75 1.00 1.25 sec 2
delay time
B3 ER IR LR Ve, = 4.4V—4.1V
Overcharge release delay time bureLs 75.00 1100.00 | 125.00 |msec 2

*1  AIEERERBEOEETY,
The test circuit symbols.
*)  COIEBILEEHRIIETY,

This parameter is guaranteed by design.

MM3575A02
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($FECEZ15 S / unless otherwise specified, Ta=+25°C,VDD=17.5V,VCELL=3.5V,RSDC=RSOC=1MQ,

ROV=3MQ,CS2=SEL=VSS,VM1=VM2=0V,COC=0.001uF)

HA k=] HITE &4 =/ ok =K | B4 %1
PARAMETER SYMBOL| TEST CONDITIONS MIN TYP MAX |UNIT
TILNSURBHER a=0~+50°C
Cell balance detection voltage | Vper cgn [Veewn = 4.1V—4.4V | 4.150 4.180 4.210 \Y; 2
(n=1,2,3,4,5) Vee, = 4.1V
TILINSURERTF)S RBE Ve = 4.4V—4.1V
Cell balance hysteresis voltage |Voer conmvs|Veee = 4.1V - 0.007 | 0.015 \Y; 2
(n=1,2,3,4,5) *2
T ILINTY AR H B I R R Veew = 4.1V—4.4V
Cell balance detection tvoer s 0.192 0.256 0.320 sec 2
delay time
B ILINSY REIFEIERE Veew = 4.4V—4.1V
Cell balance release delay time tireL ca 4.8 8.0 11.2 fmsecf 2
i@ﬁ&%*ﬁﬂj %E VCELLn = 3.0V—2.6V
Overdischarge detection Voeron Ve = 3.0V 2.720 2.800 | 2.880 \Y; 2
voltage (n=1,2,3,4,5)
i@ﬁ&%@d%%i VCELLn = 2.6V—3.0V
Overdischarge release voltage Veen [Veee = 3.0V 2.800 2.900 3.000 \Y; 2
(n=1,2,3,4,5)
1B A O R B Ve = 3.0V—2.6V
Overdischarge detection tvoeT2 0.75 1.00 1.25 sec 2
delay time
1B E R IR E TR Ve, = 2.6V—3.0V
Overdischarge release tvreL2 3.0 4.0 5.0 msec 2
delay time
BMEBERRHEEL CS1 = 0vV—0.15V
Discharging overcurrent VbET3-1 0.085 0.100 | 0.115 \ 3
detection voltagel
BEBAERRHEE2 CS1 = 0v—0.25V
Discharging overcurrent VbETs-2 0.170 | 0.200 | 0.230 \ 3
detectti}}%n H:\'./thIigez *3
33—k EEAR Cs1 = ov—1l.0v
Short detection voltage *3 Vstiort 0.30 0.40 0.50 v 3
MEBERER/VMLIGFEE Cs1 = ov
VM1 pin discharging Vees (VM1 = 1.5V—0V 0.60 0.90 1.20 v 4
overcurrent release voltage
VMUEF T LA AR Vo = 3.5V
VM1 pin pulldown resistance Rumippr [VM1 = 1.0V 37.5 50.0 62.5 | kQ 4
CS1 = 0.3v

MEBE R EERRHEL COC = 0.001uF
Discharging overcurrent tvoers1 [CS1 = 0V—0.15V 7.0 10.0 13.0 |msec 3
detection delay timel
TRE B E AR AR HH B 2 COC = 0.001uF
Discharging overcurrent tvoers2 |[CS1 = 0V—0.25V 1.4 2.0 2.6 msec 3
detecti?}; tti:lzlleIEa%/g tﬁi:—l;an%Z
La—MRL BT CS1 = 0V—1.0V
Short detection delay time Lo 100 200 300 | usec 3
TRERE SRR IR COC = 0.001uF
Discharging overcurrent release| twess [VCS = 0V 2.8 4.0 5.2 msec 4
delay time VM1 = 1.5V—-0V

*1  AIEERERBREOEETY,

The test circuit symbols.
*2  COIEBILEEHRILETY,

This parameter is guaranteed by design.
*3  VperaoldVeorr &k WEKEA I EIEHYEE A

"Vpers-2" does not become higher than "Vgyort"-

MM3575A02
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($FECEZ15 S / unless otherwise specified, Ta=+25°C,VDD=17.5V,VCELL=3.5V,RSDC=RSOC=1MQ,

ROV=3MQ,CS2=SEL=VSS,VM1=VM2=0V,COC=0.001uF)

HA &5 HITE & =/ ok =K | B4 *1
PARAMETER SYMBOL| TEST CONDITIONS MIN TYP MAX |UNIT

FEBERRHEL CS1 = Q0V—-0.15V
Charging overcurrent VpeT4 -0.030 | -0.020 | -0.010 \ 3
detection voltage
FEEABEREBIRVM2iIGFEE Cs1 = ov
VM2 pin charging overcurrent Vees |VM2 = -1.0Vv—0.5V| -0.100 | 0.000 | 0.100 Vv 5
release voltage
3t B 18 T R AR H i B COC = 0.001uF
Charging overcurrent twers |[CS1 = OV—-0.15V | 716.8 | 1024.0 | 1331.2 |msec| 3
detection delay time
3t B 18 T R 18 e T B COC = 0.001uF
Charging overcurrent tvreta |CS1 = OV 89.6 128.0 166.4 | msec 5
release delay time VM2 = -1.0Vv—0.5V
VAl FET iR B E V5-V3 = 7.0V
V4 pin disconnect detection | Voers va [V4-V3 = 3.5V—3.0V ETIPO (Yj)xg) TOTIP(’)L v 6
voltage
V3imFETiREHEE V4-V2 = 7.0V
V3 pin disconnect detection | Voers vs [V3-V2 = 3.5V—3.0V ETIPO (Y:(‘)X? TOTIP(’)L v 7
voltage
V2imF W iR B E V3-V1i= 7.0V
V2 pin disconnect detection | Voers vz [V2-V1 = 3.5V—3.0V ETIPO (\Z’)X;) TOTIP(’)L v 8
voltage
Vitm FETRRHEE V2 = 7.0V TYP- TYP+
V1 pin disconnect detection Voers vt [VI = 3.5V—=3.0V 0.10 V2x0.45 0.10 v 9
voltage : :
BT HR 58 HH O S B V5-V3 = 7.0V
Disconnect detection tvpers [V4-V3 = 3.5V—3.0V | 150.0 | 200.0 | 250.0 |msec| 6
delay time
BT 4R 18 )l A B V5-V3 = 7.0V
Disconnect release tvrers [V4-V3 = 3.0Vv—3.5V | 3072.0 | 4096.0 | 5120.0 | msec 6
delay time
OVREZILRKEE Ve =2.0V—0.5v
Maximum forbidden voltage for | Veeiov |VM2=-2V 1.00 1.25 1.50 v 10
0V charging

¥l  AIEERRBEOEETY,
The test circuit symbols.

*2)  COIEBILEEHRILETY,
This parameter is guaranteed by design.

MM3575A02
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($FECEZ15 S / unless otherwise specified, Ta=+25°C,VDD=17.5V,VCELL=3.5V,RSDC=RSOC=1MQ,
ROV=3MQ,CS2=SEL=VSS,VM1=VM2=0V,COC=0.001uF)

EH s BIEEH =/ 124 mA | B %1
PARAMETER SYMBOL| TEST CONDITIONS MIN TYP MAX |UNIT
V, = 3.5V
DCHG# ¥ HEEH ceLL
VDD-V, - - -
DCHG pin output voltage H Vocre.+ beHG V4-1.1 v 11
DCHG# 7t 7 BEEL e 2 2OV s vl u
. DCHG_L DCHG = = .
DCHG pin output voltage L Iogis = 20UA
V, = 3.5V
OV F i HBEH el
: Vovu |VDD-Voy V4-1.1 - - Vv 11
OV pin output voltage H Iy, = -20UA
V >V
OV 71— Bk e
OV pin Leak current leatov [OV = VSS -0.1 - - uA | 12
V, = 4.25V
OUTSH# ¥t HBFEH ceLs
\ = 4, - -
OUTS pin output voltage H Vours_n CELLA321 08v V5-1.2 V5 Y 11
OUTSﬁﬁ%Hﬂ jjéﬁéj:T:L VCELLS = 35 \
V, -
QUTS5 pin output voltage L OUBL Thys = 20UA V4 Va+0.5| vV 11
V, = 4.25V
OUT4i#F ti HEFEH CeLLe
V, = 4, - -
OUT4 pin output voltage H Vours 1 CELLS, 3.2, 4.08V V4-1.2 V4 \% 11
OUT4ixFH WEEL Veews = 3.5V
V, -
OUT4 pin output voltage L OUTL 1Toyrs = 20UA V3 V3+0.5| V 11
V, = 4.25V
OUT3tF tti H BEH celL3
V, = 4, - -
OUT3 pin output voltage H Vours CELLS 4,21 4.08v V3-1.2 V3 V 11
OUT3§#JE¥H:II j]éﬁéj:T:L VCELL3 = 35 \
V, -
OUT3 pin output voltage L OUT3L 1103 = 20UA V2 V2405V 11
V, = 4.25V
OUT2i#F ti HEFEH cez
V, = 4, - -
OUT2 pin output voltage H Vour2_n CELS 43,1 4.08v V2-1.2 V2 V 11
OUT2iHFH WEEL Veew, = 3.5V
V, -
OUT2 pin output voltage L OUT2L 115r,=20uA Vi Vi+0.5| vV 11
V, = 4.25V
OUT18#F ti HEFEH e
V, = 4, - -
OUT1. pin output voltage H Vour1_n CELLS 432 4.08v V1-1.2 Vi Y 11
OUTlIHFH ABEL Veews = 3.5V
V, - -
OUT1 pin output voltage L OUTLL 115y = 20UA VS5+0.5| V 11
SELﬁﬁ?%E L *2 VCELL = 3.5V
Ve L - -
SEL input voltage L SEL 0.5 v 13
SELﬁﬁ?%E M *2 VCELL = 3.5V
Vse M , ] n
SEL input voltage M SEL 14 VDD-1.4( V 13
SELﬁﬁ?%E H *2 VCELL = 3.5V
Veg H 0. ) ]
SEL input voltage H SEL VDD-0.5 v 13
SELinFEiR M Veew = 3.5V
I M -
SEL input current M S JsEL = w2 0.15 1 0.225 | vA | 13
SELimFEiR H Veew = 3.5V
Ieg H -
SEL input current H " |sEL = vpD 015 ] 0.225 juA| 13

*1  AIEERRBEOEETY,
The test circuit symbols.

*2  CZOIEBILEEHRIIETY,
This parameter is guaranteed by design.

MM3575A02
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($FECEZ15 S / unless otherwise specified, Ta=+25°C,VDD=17.5V,VCELL=3.5V,RSDC=RSOC=1MQ,
CS2=SEL=VSS,VM1=VM2=0V,COC=0.001uF)

EH Hik=7 BIEEH =/ 124 mA | B %1
PARAMETER SYMBOL| TEST CONDITIONS MIN TYP MAX |UNIT
SDCimFiRH EiR Veew = 3.5V
Ispcl - - 0.1 A 14
SDC detection current sbe .
b iz i = .
SDC—Hﬁ%ﬁ*lﬁEUIL ISDCH VCELL 3 5V 0.75 - - uA 14
SDC release current
SDCimF &R Veew = 3.5V
I - - 1.50 A 1
SDC input current %C " |Rspc=1MQ u
SDClliiy 1% H JE FERF ] Veew = 3.5V
t 1.5 2.0 2.5 14
SDC detection delay time SPC_DET |1¢p=3.0uA—0.01uA ms
SDCiliy F 7 B FE B i Ve = 3.5V
t 0.75 1.00 1.25 14
SDC release delay time SDCREL 11¢5c=0.01uA—3.0uA ms
SOCimFHRHER Veew = 3.5V
Toocd ; ] .
SOC detection current S0¢ 0.1 uA 14
o z i = .
Soclﬁﬁ?ﬁﬂﬁigum ISOCH VCELL 3 5V 0.75 - - uA 14
SOC release current
SOCIHF &k Vew = 3.5V
I - - 1.50 A 1
SOC input current SOC  [Rgpc=1MQ u
SOCsF#&% & LERFE Veew = 3.5V
t 1.5 2.0 2.5 14
SOC detection delay time SOC.DET |10 ,.=3.0uA—0.01uA ms
SOCiF % B B I B Ve, = 3.5V
t 0.75 1.00 1.25 ms 14
SOC release delay time SOCREL 11.-=0.01uUA—3.0uA
. . V, = 3.5V
RO —t—TE— K2R BE A
X v = ] ) .
\F/’glvtvaeresave mode 2 detection PS_DET2 — OPEN—VSS 0.5 Vv 15
9 Rspc=Rsoc=02
ND)—t—TE—FERELE Ve, = 3.5V
i t Tsoc=lsoc 3.0 4.0 5.0 1
Power save mode release delay| PS-REt =0.01uA—3.0uA : : : ms
time
'/:‘T—':__LI/_QH:II HEE IREG=]-OOUA
Regulator output voltage Vree 4.750 | 5.000 | 5.250 | V 16
L == »- VCELL = 35V
AR 3= -F-—
gﬁggim}j AR Zt Iprive_so [REG_IN=Vges-0.5V 2.0 2.5 3.0 mA 17
pin source curren DRIVE =V, +0.5V
1w — & == VCELL = 3.5V
3 SN, s X
BEKE%—? //kb = t 2 Iprive st |[REG_IN=Vggs+0.5V 1.0 6.0 8.0 uA 17
pin sink curren DRIVE =Viso-0.5V

*1  AIEERRBEOEETY,
The test circuit symbols.
*2  CZOIEBILEZEHRIIETY,

This parameter is guaranteed by design.
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10-1.

A A&
TEST METHOD

CHEER. N\U—t—TJRHEER. HFER (RERKLD

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

11

1.2

/ﬁ% EE./m.l 2 3(VDDJﬁ'ﬂ¥ V5imF) . VA~V1iigFANER. SDC SOCiHF & ikt
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 E #4.3VICL. B I Eig B TR #258% DVDDIFF. V5
WFICHRNZEFRNEBERL(IDDLIVS_1)EGNET, SWI’EON V5-V4,V4-V3,V3-V2,V2-V1,
V1-VSSFEE#%3.5VIC Lz OVDDIHF. VSisFICRN 2 BRAEEEFR2(IDD2,IV5_2) . V4,V3, V2, V1ifiF.
SDC,SOCiImFIIHN 3B VA~ViigF A AEH (IV4,1V3,1V2,1V1) . SDC,SOCHHF & it (ISDC,ISOC) £xDFE
9, SW1%ON, V5-V4,V4-V3,V3-V2,V2-V1,V1-VSSHI B E#2.0VICL. B Bk H B ERRE 2B % OVDDIHF.
V5EmFISRNB EFRAEEER3 (IDD3,IV5_3) £GNET,

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—TEEHEERL,2(VDDiHF, V5iiF) . /N\T—t—T TRt/ AR E IR
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-VSSREE#3.5VIZLET . D% . SW1EOFFL . VDD,V5iHF 0 3H
ERMNBLTEETORMAA/NT—t—T E—FRHEERME (tPS_DET) . B LB OHEBEFRHI /AT —

+—JEEEER1(IDD_PS1,IV5_PS) &4 VUES , ST —E—TE—FK1)

ZFD%. SW2EONL=LEZVDDIFFICHNBEE BRI/ N\T—t—J B EEER2(IDD_PS2) L YFET,

INT—tE—TE—F1DKEMNSSWIZEONL, VDD,V5iFEF D EEBRAEMT Z2ETORRBIA/N\T—t—T

E—FERBREERME (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. BEBRE/ERERE. WILN\SVABRB/ERTUSRAER . BRERL/EREE. BRERL/ER
EBERRE. TILNTO R/ RREERRE. BN ERL/EIREERME GAERE2)
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 @I EHRE/EIREE (VDETInVRELIN) . :BF BRH /1B IR-EIEFFRS (tVDET1,tVREL1)
Overcharge detection/release voltage (VDET1n,VREL1n) and overcharge detection/release delay time
(tVDET1,tVREL1)

V5-V4,V4-V3,V3-V2,V2-V1,V1-VSSFE & £ Z24. 1VICLIIR B D oVnis F (n=1,2,3,4,5) EEZ L IFTITE. OViR
FHVSS+0.5VIA TRz EDVnifn FEENBFEBRHEE (VDETIN) EBNEY . EDER. Vnin FEEETIFT
1TE&. OVIRFHV4-1.1VEL EEBTeZDVninFEEN BT EEIFEE (VRELIN) EBNET,
V5-V4,v4-V3,V3-V2,V2-V1 V1-VSSH E X #4.1VICLI K BB oVI-VSSEI B £ #4.4VIC L (T, OVimFht
VSS+0.5VLL T2 ETORENIE T B H B E R (tVDET1) £BDFET, 20#., VITHFEEE4.1VICT T,
OVifFhV4-1.1VLL LGB E TORF IR e B 1E IFE LR (tVRELL) £EBNET

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
OV 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 BILNSUREH/ERTS REE (VDET_CBn, VDET_CBn_HYS) | ®IL/\SY R H /15 1RE T RS
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-VSSH & X #4. 1VIC LR BEED BV F (n=1,2,3,4,5) BIE & LIFT1TE, OUTN
¥ (n=1,2,3,4,5) H’Vn-1.2VLL EEB-TEEDVNIGFBEN LSV AR EE (VDET_CBn) EGNET, 20
% . VniEFETFTTE. OUTniFFHVNn+0.5V (OUT L F DS &13VSS+0.5V) LI FElg2izE 2 DVnis FEEE
IS ABRHBEELHBI VOB ISV AERTY Y ABE (VDET_CBn_HYS) EBDET,
V5-V4,V4-V3,V3-V2,V2-V1,V1-VSSH & X %#4. 1VIC LIk BEh HV1-VSSE B IE #4.4VIC E 1. OUT1iHFhV1-
1.2VLL EERZETORRIN LS AR H B IERR] (tVDET_CB) &HDET, 20, V1T E4.1VICFIFT. OV
IHFHOUTLIRFHVSS+0.5VL FER 2 F TCOR RN ISV A B RE R (tVREL_CB) £EBDET .

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 BRERL/EIREE (VDET2nVREL2n) | BN EMR H /18 IFEIERFE (tVDET2,tVREL2)
Overdischarge detection/release voltage (VDET2n,VREL2n) and overdischarge detection/release delay time
(tVDET2,tVREL2)

V5-V4,V4-V3,V3-V2,V2-V1,V1-VSSFE B £ Z2.9VIC LR BB oVnimF (n=1,2,3,4,5) BEZ TIFT17E, DCHG
IR FHVSS+0.5VEL TR T EDVnii FEEN B ER L EE (VDET2n) EBNET , D&, AIE X RII Dl

FHEDEEZ3.0VICLIKEDOVNiRF & L FTITE, DCHGERFHVA-1.1VEL EEG 272 EDVnimF EBEH BN

ER/IREE (VREL2n) £13NFT, V5-V4,V4-V3,V3-V2,V2-V1,V1-VSSEEE #2.9VIC LK RE TVI-VSSHIE £ &
2.6VICF (¥, DCHGiRFHVSS+0.5V UL T &5 5 F TORfEHYE i BAR H B IERFfE] (tVDET2) £EBNET . 2D, V1
i F &3.0VIC L IFCDCHGER Fh'V4-1.1VEL L 13 2 FTORFEIDIE 1K FE 15 17 B L RFE (tVREL2) £BDFY

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. REBERKHEREL2, La—MIHEE. MBEBEREH 1, 2EERFME. >a3—MH ELERRE
EEBERRHEL. REEERGHELERE CGAEEERR3)
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 mEBAERREEEL2(Vpers.1,Voers-2)
Discharging overcurrent detection voltage 1,2 (VDET3-1,VDET3-2)

COCIHFICBREZERLET,
V5-V4,V4-V3,V3-V2,V2-V1, V1-VSSE EE%#3.5VIC L= IR EEMBCS1HFEE % £ 17 TI7E, DCHGIHF A
VSS+0.5VUL TR &~ =& EDCS1IHFEENANEREREHEEL(VDET3-1) EHVFET,
V5-V4,V4-V3,V3-V2,V2-V1, V1-VSSEEE%3.5VIZL =R EE T, CS1IHFICHEREHRRH BIERRE2L £ &
BEERBHEERRLIRFED/ULRAEEEEIML . DCHGIFFAVSS+0.5VEL R &L > -2 D CS1ikFEBIE
AREBRERBEERE2(VDET3-2) &4 YFET,

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. MEBERBRHEEREL2. Va—MEHERE. REBERKRE L, 2EBERRM. a—MEH BEERRE
FERERBREEE. AEAERRHEERRE GRIEMRK3)
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 2a—MMEHEE (VSHORT) . TEAEREH EE (VDET4)
Short detection voltage (VSHORT) and charging overcurrent detection voltage (VDET4)

COCif FIBRBEHBLES

SW3%ONL. V5-V4,V4-V3,V3-V2,V2-V1,V1-VSSEBE%3.5VIC LR EEA CS1in FBEZ LT TITE,

DCHGHiF A'VSS+0.5VIL T &0 - EDCS1RFBEM 3 —MEHEE (VSHORT) £BYFET,

SW3%_'—OFFL, V5-V4,V4-V3,V3-V2,V2-V1 V1-VSSRI B E%3.5VIC LI KM HCS1HFEEE T IF TTE. OV
i FHVSS+O.5VLL T EEo -2 NCSLIHmFEEA R EBERRHEEL(VDETA) £BVFET

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 MEBERRHELERRE,2, > a—MMRHBEIERR (tVDET3-1,tVDET3-2tVSHORT) . T TR E Fi R BB IERF
i (VDET4)

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

COCHmFISREBZHEMBLET

V5-V4,V4-V3,V3-V2,V2-V1, V1-VSSFEEZ3.5VIZ L= RN LCS1in FEEZ R ERBERRHEE 1L LI
E1FT. DCHGfiFAVSS+0.5VLLT £73 5 FE TO R AV E @ Bt ik H B IR 1 (tVDET3-1) EBYET
V5-V4,V4-V3,V3-V2,V2-V1, V1-VSSFEEZ3.5VIZ L= REMNLCS1iHFEEZ BB ERRH EE 2L LI
E1FT. DCHGifiFAVSS+0.5VLLT £73 5 F TO R AV BB Bt ik H B IEFRFRE2 (tVDET3-2) L2V ET
V5-V4,V4-V3,V3-V2,V2-V1,V1-VSSHEE%3.5VIC L= KM 5CS1In FEEE a—MREBEL EICEF
T. DCHGEfFAVSS+0.5VLL T £ HE TO R A a—MEH B R 1 (tVSHORT) £V E T,
V5-V4,V4-V3,V3-V2,V2-V1 V1-VSSREEZ3.5VIZ LI RN L CS 1R FEEZ R EBERBRHEELUTICT
IF T, OVImFAVSS+0.5VEL T £72 5 FE TO R EA T E B B ik H B E R (tVDET4) LV ET,

¥ a—MEH B R LS OB E R X COCHR F it T 2R EDMEICLAILET

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, REAERERVMIRFERE . VMIEHFTILEVUER. REAERERELERE CAERE4)
VM1 pin discharging overcurrent release voltage, VM1 pin pulldown resistance, and discharging overcurrent
release delay time

COCHFIcBREFERLET .

V5-V4,V4-V3,V3-V2,V2-V1,V1-VSSR EE#3.5V. CS1imFEEF0.25V. VM1EHF#1.2VIC L IF THREBER
BRHEREICLES , CORENMDVMLHFEFEEZE TIFTLE, DCHGIR FMV4-1.1VEL E &> f=LEDVMLERF
BEEAMEBERERVMIIGEFEE (VREL3) ELVET,

V5-V4,V4-V3,V3-V2,V2-V1,V1-VSSRIEE%3.5V, CS1iF FEE#0.25VIZ LT, BB E B HEERRE
BEVMLIGEFZ1L.2VIZ EIF T VMG FITTRN D EFR CTL2VER S EAVMUGEF T ILE DU iE
(RVM1PD1) &Y FET,

V5-V4,V4-V3,V3-V2,V2-V1, V1-VSSREE%3.5V, CS1iF FEEZ0.25VIZ L IF THREBERBHIREICLE
T, FDHVMILEEFE1.2VIZEIF T, CSUHFZEOVIZTIFET , COKREMNSVMLIFEFZEOVIZ T I T, DCHGIR
FHV4-11IVEL E LGB ETORMAREBEREIRELRM (tVREL3) EHYET,
NOBIERFMEIXCOCIH FICHER T ABREDEICHAILET,

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. ABBERERVM2IGFEE . REBEREFELERMHE. BRERIFVM2GEFEE CAEEHES)
VM2 pin charging overcurrent release voltage, charging overcurrent release delay time, and VM2 pin
overdischarge release voltage (measuring circuit 5)

COCif FICRBEHBLES

V5-V4,V4-V3,V3-V2,V2-V1 V1-VSSEBE%3.5V. CS1inFBEZOVICLIZKETYM2IRF& T (F TITE.
OViiiF HVSS+0.5VIA T 272> 7=Bf D VM2 F B E ANVM2in F Fe BB B4R H B IE (VDET4_VM2) &
BYFET . COREN VMG FEEZE LIFTOE, OVIiFAVA-LIVELE Lo - EDVM2iGFEE

M REEBERERVM2GFEE (VRELA) £RYFET

V5-V4,V4-V3,V3-V2,V2-V1,V1-VSSEEE%3.5V. CS1iiFBEZ-0.1VIC T (F TR EBERIEHIKEIC
LET . ZDHRVM2FEFE-1VISTIF T, CSUHFEOVIC EIFET , CORENBYM2EHFZ0.5VIT EIF T,
OViiiFAV4-1.1VEL E L7325 FTO R FEE B EFREIREERE (tVRELA) EBYFET .

MOEFERFHE (LCOCH FIZ T B ENEICLAILET

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
(tVREL4) is the time until OV pin becomes V4-1.1V or more.

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

6. VAln FETHRIEH EE . BT B TR, B ERELERRE CAIEREE6)
V4 pin disconnect detection voltage, disconnect detection delay time, disconnect release delay time
(measuring circuit 6)

V5-V3REE%7.0V,V4-V3,V3-V2,V2-V1,V1-VSSHI B X % 3.5VIC L= iR BE TV4IRF4 T (T TITE. OVIFFA
VSS+0.5VELTF . DCHGERFAVSS+0.5VL T2 o f-B D VAR FEEA VAR FERRHEE ELRYET,
V5-V3REE%7.0V,V4-V3,V3-V2,V2-V1,V1-VSSHI B X %3.5VIC L= 4R BE TV4iF F£3.5VAS3.0VIZTIF T
OVifiF. DCHGERFAVSS+0.5VEL T 72 5 FE TO B A B R BRI E Y FT,

FDi%. VAIFEFZE3.0VHS3.5VIZ EIF TOViRF. DCHGIRFAV4-1.1VLL L &4 2 ETO BRI A MR 15 1R
BEBRMEEYET,

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. V3inFERRHERE CAEERK7)
V3 pin disconnect detection voltage (measuring circuit 7)

V4-V2EE%7.0V,V5-V4,V3-V2,V2-V1, V1-VSSEEBE%3.5VIZ L= R TV3iHF & T (F TITE, OVIRFA
VSS+0.5VELTR . DCHGERF AVSS+0.5VEL T IZ 3o =B DV3im F BE M VIim FET R R BEELLBYET

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.

V2inFETRRHEE CRIEEES)
V2 pin disconnect detection voltage (measuring circuit 8)

V3-VIEE%7.0V,V5-V4,V4-V3,V2-V1, V1-VSSEBE%3.5VIZ L= R TV2IHF & T (F TTE, OVIRF A
VSS+0.5VLLTR . DCHGHfRFHWVSS+0.5VEL FIZAE S =B OV2in FREAV2in FE R EE LGYET,

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 FETRIRHERE  CRIERER9)

V1 pin disconnect detection voltage (measuring circuit 9)

V2-VSSMHEE#7.0V,V5-V4,V4-V3,V3-V2,V1-VSSFI B E % 3.5VICL - K RE TV1RF & T I TITE. OVIRF A
VSS+0.5VELTF . DCHGERFAVSS+0.5VUL FIZA > B DOV1iGFEE VI FERREEE LHRYET .
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.

OVEEZILFEAEE CAEMEER10)
Maximum forbidden voltage for OV charging (measuring circuit 10)

V5-V4,V4-V3,V3-V2, V2-V1,V1-VSSEIEE % 1.5V, VM2inFEEZ-2VIZL 1=K EETVnifnF (n=1,2,3,4,5) BIx %
TIFTITE, OVIRFA-LEVUT EE = LEDVNIHFEENOVIEBEZ L HZRRKEE Veewowm) EBYVET S
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
(VerLiava) is VN pin voltage when OV pin becomes -1.5V or less.

DCHGImFH AEIE. OVigFH WEE. OUTninFHE AEE (n=1,2,3,4,5) CAIEMEEKLL)
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-VSSFE E £ %3.5VIC LI IR RE TDCHGR Fh' 5 20uA5 | L VeE EDDCHGHR F E £ H
DCHGifF i B EH (VDCHG_H) £30& T,

V5-V4,V4-V3,V3-V2,V2-V1,V1-VSSEHIEE%2.0VICU. i& iR B 45 1 L B ] # DCHGR F C-20uAiR LIA A IZEE D
DCHGi#F EEHDCHGHRFHH AEBEL(VDCHG_L) £3NET,

V5-V4,V4-V3,V3-V2,V2-V1, V1-VSSFE E £ #3.5VIC LR RE TOViR Fh 520uA5 | L\ e E E DOV F B IE H'OVismF H
HEBEHNVOV_H) tBDET,

V5-V4,v4-V3,V3-V2,V2-V1,V1-VSSRE E X %3.5VICL. OUTniwmF (n=1,2,3,4,5) [Z-20uAiR LIA A ZEEDOUTN R F
BENOUTNIRFH AEEL(VOUTN_L) EBNET , 2D, V5-V4,V4-V3,V3-V2,V2-V1, V1-VSSHEI B £ %4.08VICL.
VniiF&4.4VICE T, ©IVINSD A% B IE B £ (COUTnim Fh'H20uA5 | LM e EDOUTnimFE EAOUTnER FH 1
BEH(VOUTN_H) tBnET,

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.

OovimF)—VER CRIERE12)
QV pin leak current (measuring circuit 12)

V5-V4,V4-V3,V3-V2,V2-V1 V1-VSSHIZEE#4.3VIZL AR ER L EEREZ. OVIFFALRNHIERH
OVimF')—oEifR (VleakOV) &2V FE T,

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.

SELinFEiR CRAIEER13)
SEL pin current (measuring circuit 13)

V5-V4,V4-V3,V3-V2,V2-V1,V1-VSSR B £ % 3.5VICLF KRB TSELIR F & 7VIC L= & E(CSELIR F IS RN ER A
SEL#fF &M (ISELM) | SEL=VDD &L fz&E [ZSELEHF (2N B B RASSELIfFE JitH (ISELH) LV ET,

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,SOCimF#& i/ fZRRER . ELERRE CRIEEER14)
SDC, SOC pin detection/release current and delay time (measuring circuit 14)

V5-V4,V4-V3,V3-V2,V2-V1,V1-VSSRE[E %3.5V. SDCit FE % 1uAIZL =ik BEE TSDCIR FEBiRE FIF T
LVE, DCHGi#FAYVSS+0.5VLL T Efiot= &2 M SDCHH F B i MSDCik F4& H E 7 (ISDCL) &4 Y ET
ZM#. SDCiHmFEFE L T TLE, DCHGIHFHWV4-1.1VEL E &5 - &Z D SDCHR F B 7 A SDCif F 7k
B (ISDCH) &4V E T,

V5-V4,V4-V3,V3-V2,V2-V1,V1-VSSR E[E %3.5V. SOCiHFE R E LIUAIZL =R EETSOCIH FEHRE T I T
LNE ., OV FAVSS+0.5VEL T &> 1= E D SOCiHHEF B i ASOCHH F 48 HH E 7 (ISOCL) &4V ET .

FD#%. SOCHFEHE LT TLE, OVIRFAVA-1.1VLL L &> 1= EZ DSOCH F B R MSOCHE FREREiR
(ISOCH) £%YET,

V5-V4,V4-V3,V3-V2,V2-V1,V1-VSSR & [E % 3.5V, SDCii FE i & 1uAIZ L=k BEE TSDCif FE 7 %£0. 1uUALL T
[ZTFIFTH S, DCHGERFHVSS+0.5VEL T £75 5 FE T D B ASDCHH F 4R H B IE KRS (t1SDC_DET) 47V E T,
Z D% . SDCIHFERZL.OUAIZ EIFTH S DCHGERFHV4-1.1VLL L &7 5 FE T O BFE ASDCin F bR E IE
RS (tSDC_REL) &4 Y ET .

V5-V4,V4-V3,V3-V2,V2-V1,V1-VSSR E[E %3.5V. SOCi# FE % LUAIZL 1= 1K B TSOCHH FE 7 %#0. lUALL T
[ZTIFTH L., OVERFHVSS+0.5VELT &7 5 FE TO B ASOCHH F 1% Hi B LS (tSOC_DET) &V E T,
FD k. SOCIHFERZ1.OUAIZ EIFTH S, OVIERFHVA-1.1VEL E &4 5 F TOH B RS ASOCH F 7 BB I
RS (tSOC_REL) &4DE T,

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-Vland
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—TE—RF2RHEBE (GRIEEE1S5)
Power save mode 2 detection voltage (measuring circuit 15)

V5-V4,v4-V3,V3-V2,V2-V1,V1-VSSH E £ %3.5V. SW10%ONLSDC,SOCimFI1217.5VE ML ET
ZORENSHMEEZ T IFTLE, VDDIHFITHRNSHBERNS/ T ——THHEBEERLINS
NT—tE—TEHBEER2ICUIVBE Lo LEDEMMEEN/NT—E—TE—R2BHEE (VPS_DET2)
ERYET,

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.

LF¥alL—42EHhEE CAEEERL6)
Regulator output voltage (measuring circuit 16)

5451+ DNch FETO KL A % VDDifxF ., #'—h&DRIVEIHF . V—RAFREG INSGFIZEHKLET .

V5-V4,V4-V3 V3-V2,V2-V1 V1-VSSTEIEE%3.5V. REGIN#HF M S EFE100uA5 | L - EEDREG INIHFEEHL
FaL—A2HHEE(VREG) EEYET,

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.

DRIVEizFYV—RER. P VER GAEMRERL7)
DRIVE pin source current and sink current (measuring circuit 17)

V5-V4,V4-V3,V3-V2,V2-V1,V1-VSSFE B £ %3.5VD IR A& T, REG_IN##F%VREG-0.5V. DRIVE##F%VREG+1.0V
[ZLTDRIVE##F M55 5B FASDRIVELHFY— X E it (IDRIVE_SO) L4YFET,
V5-V4,V4-V3,V3-V2,V2-V1,V1-VSSFE B £ %3.5VD IR A& T, REG_IN#iF%VREG+0.5V, DRIVE##F%VREG-1.0V
[ZLTDRIVEI#FITRN B E A DRIVELHF > V&R (IDRIVE_SI) LHVUFET,

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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11. #ResREA
OPERATION

11-1. BFEERH E R
Overcharge detector

+ V5-VAIRFRIEE. V4-V3imFREEBE. V3-V2inFEEBE. V2-VIiEFEEBE. V1-VSSinFEEBEEMLT AN
B ERHEE(Typ.4.250V)LL LICHREEMDBFREBRELRELET . BREBERETIE. SMFFTIIIY
EHRIEHESNS0VE HinFA"Hi-impedance"izD ., FILADVBIRICEDTIVAD VEN | 4T T FTEEHIEINch
MOS FETZOFF3 3 CElCL TEMDFTEEEZZIELET,

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.

- BFEEHRER. OVE AHF> "Hi-impedance"eg>TWET A, 4T FTEEHIfHINch MOS FETOZF £ 14— K%
NMUTERERERTENTEET, TOR. V5-VAIRFRBE. V4-V3inFREE. V3-V2inFEEE. V2-V1is
FHEEE. VI-VSSinFRIEEDE THBFRE/REE(Typ.4.175V) LI FICH LB ERENBIRLET, B
FERENEIRT IOV HimFd"High"LAJLERD, ST FFEEH#EINch MOS FETZONY % CE(CLrTEM
DOFEEHNAIREENET
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.

- BREERHEEERERZARICHRELZGE. REAERLAERIZBRELTVSO . V5-VAin FRIEE.
V4-V3ifiFREEE. V3-V2iF FRIBE. V2-V9iiGFREE. VI-VSSiH FRIBEED 2 THBREBREETLUT L
EoTHOVH AiiFIX"High"L AL ERYEH A, REREFMLEBEERELKEZHERTHILT, OVE
NIFFIE " High"LRILEGYBHMDFTENAIRELHRYET,

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.

- BREBREFCGEFRERIFFICEICHS CEESNZEERBIFELES, V5-VARFREE. V4-V3inFMH
BIE. V3-V2iFFHEIBE. V2-ViinFHERE. VI-VSSinFREEMVNINIM BT ERHEELLCE>TH, 1B
FEERHEERBN (Typ.1.00s) [CBFREBMHEELNG BRI BRERBELER, T BREERDIK
BET. V5-VAIR FRBE. V4-V3inFRIEE. V3-V2inFRERE. V2-V9iinFREE. V1-VSSin FREEDET
B FREEIFEELINGIELGHSTH, BFEERIFEERFREA (Typ.100.0ms) (HEFEEIFEFELULICRSL. &
FEENDOERILEEA,

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 voltaae or more within overcharge release delay time (Typ.100.0ms)

© OVERFDH AIEPch A—TURFLAVH A EA->TEY . BERIE"High"LAILAE hdh. B FEERF L "HI-
impedance"&iYET , "High"L AR IL D EBEXOVIHFFH 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. BB H [E B
Overdischarge detector

© V5-VAIRFRIEE. V4-V3imFREBE. V3-V2inFEEBE. V2-VIiGEFEEBE. VI-VSSinFREEBEEMLI AN
BRERHEE(Typ.2.800V) LA FICHREEMDB MR EIREERH LET . DCHGH AimFhH"Low" LAJLERD,
SHFFRER#INch MOS FETZOFF3 3 CElCd»TEMDMREZZE L LET,
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.

- BREHLEE . DCHGH NimF 3 "Low"LAILDH S TOES M, sMTITREHIHEINch MOS FETOZEF £ 57—
FENMUTCHRBERERT CENTEET , 20, V5-VARFREERE. V4-VIIHFRBIE. V3-V2inFRIEE. V2-
VitnFHEBE. V1-VSSinFREEDNL THiBRERIREE(Typ.2.900V) L LICHZEERERENERLE
T, BREIKRENMEIRT SEDCHGH HinFId "High"LAJLERD, SHFIFREFI#EINch MOS FETZONY % _&lC
SO TEMDMENAREEBNFETS
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.

© BMEREROERERFERRICEICHS CEESNZEERBNFELES, V5-V4RFREE. V4-V3inFHE
BIE. V3-V2iFFHEBE. V2-V1inFHEERE. VI-VSSinFREEMVNI NI BEREBRHEEBELUTICE>TH, 18
WERLELERER (Typ.1.00s) ([CEMEREEELNLEHBRE. BREREELER, T BRERDBK
HEC., V5-VAinRFREIEE. V4-V3inFREIEE. V3-V2inFRIEE. V2-V91iEFHEEE. V1-VSSinFRIEENET
HEREEREELNLEE2TEL. BREERELEREN (Typ.4ms) [CEREBFREELTICRSE. BHRE
hoDERELEEA,
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).

* DCHGifF Dt 711VDD-VSSEIDCMOSHE 1 &> THY L EEEFIL "High"L AN ILAH ASh ., BIRER
"Low"L A JLAIH IENFET , "High"L AL DO EEIEDCHGIRFH AEEH (Min.V4-1.1V) &7y | "Low"
LRILOBEIKVSSIHFLANILAE hESNET,

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.V4-1.1V), and the voltage of "Low" outputs VSS pin level.
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11-3. MEBAERBH B, > 3— MEHE K
Discharging overcurrent detector, Short detector

- REBER. 3—MIE o REROMIHIZCS1I-CS2in FEIEMRL. M FRBEEZERTHLTRELET,
Discharging overcurrent and short can be detected by connecting CS1-CS2 pins to both sides of sense
resistance and monitoring voltage between pins.

- CS1#m¥ salj_:b‘ﬁ& EREREHEREL (Typ.0.100V) LI E., FLEAKEBERBEEE2 (Typ.0.200V) LALIC
BACMEBERIREEZRE LET, CSlinFRENVa— MEHEE (Typ.0.40V) KL EIC3EY3— MREE ”é#ﬁ.‘i.‘
L. DCHGH: SmFh"Low" LAJLERD., SMFIF R ERIEINch MOS FETZOFF3 3 CLlc > TEMEIVICKERNTR
NBZEEHEET,

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.

© VMLgFEVSSEiF EDRIZIFVMLEGEF T ILA 2 U ARH(Typ.50kQ)ER A Y F BIREE SN TLET s RAYFI(E
WMEBERL2E LT a—MEHLIZEEFIZONL  BER(RERT AR ) [LOFFLTWVET , NEBERL, 21& H
FlEa—MRERICERIBRSW TAH—T U REIZRS & VMG FIRVMUGEF T ILE DU ERENLT
VSSInFEBHIZTILE D EShET,
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.

- MEBERREF (I a—MEHIRENSDEIIRIE. VMITHEFTITOET, BRHAHARSN T VMUIGFERE
AMEBERERYMIGEFEE(Typ.0.9V)U T LA T, HEAERBRHE L a—MRHIRENS
IR L . DCHGH AimF A "High"L AL &7EY) | M I+ IREHI#INch MOS FETZONY 5 &IC &> TEMDINE
MEBEEIRYET,

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.

- MEAERKRHL2. REAERERFICTEERMNREIN TS, COCHFICERTIBREEICI>TAIZEL
BNFT (X LL T OTyp.fE>COCH FI20.001uF & H##E LB & DETT), CS1iH FERNMEBERKHEREL
P EERD, MEREREHEERFL(Typ.10.0ms)#E@E T 5. Fld. CSlinFEENREREREHEE2LL
L&D, REB EE,/JIL*ﬁHjJELE#FHﬁZ(Typ 2. Oms)‘f"aﬁﬁ'étﬁ& ESPIE] Eauu.’&_’*ﬁﬂj LET ., B LLIAICCS1imF
BENMRHEBEELUTEGZIGERMEBEREHLEE A,

WMEBERL2FZEV3— MEH#EZ . VML FEENREBEREIFVMLIGFEELLTEGD, HES EE,/J|L1§'JH?
BIERERE(Typ.4.0ms)iZ@% . MEBRERKRHIRENMEIRLET  EERBMLUAICVMIGFEENEIRE

LElaokEEEMERERERLEEA.
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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© Ua— MEHKFCRICHER TR E SN TR ERMIEFELET . CSlinFEENYa— MRHEBRE L LERD, Ya—+t

11-4,

¥R HE SRR (Typ.200.0us)fFiB 9 & Ya— Mt LE T, BB LIAICCSLin FEENMEHEE LT EG-
EHERYa—- MEE LER .

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

FEIBERARH E
Charging overcurrent detector

+ REBERE L REHOMIRICCSI-CS2nFEEKL. mFREEEER T HLTRELES,

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

- CSlinFEENFTEBERRHEEE (Typ.-0.020V) LU TFICLHIETEBERIKEZRELET, TEBRERER

HIBE. SMHFTINAI VB HRDER SN S0V A inFA"Hi-impedance "€z, FIADVBRICEDTINADVE
N, S FFEEFIEINCh MOS FETZ0OFF3 3 CElCI»TEB DT EZZIELET,

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.

© REBABRRENLOERE. VM2HF TITVET , RBHIFKRSN T, VM2 FEEN T BB EREIRVM2

I FEE(Typ.0.000V)LL LELSLEF AT, TEBEREHIKENERL. OVH AmFE "High"LAILERD,
SHFFFEEHEINch MOS FETZONY 3 CElC L TEMDFTEN AT REEBNET,

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.

* REAERBRH. EIRFFICLEERFENERESN THD, COCY ?l:?&ﬁ?’%i’éﬁ%ﬁ(:&a?ﬂEtﬁ")i?’(ﬁéDJfF

DTyp.fEIFCOCHEF(Z0.001uF 5K LEZEDETY), CSIIHFEENTEAERBRHEBEUTERGD., RER
B B (Typ.1024.0ms)iZ@ T o EBERERE LE T, EEBRLLAICCS1inF EE.F?'J‘@HZ'FF'
EUEEBSEISEREREBERBEL LEHh,

FEEBERBREEZ. VM2InFEENRERERERVM2IGFEE L LELGD, 7T %LEUlLﬁ'Jﬂ?JELH#FHﬁ
(Typ.128.0ms)#Z:B% . REBERRHBEKRENEIRLET . EEFHBLAICVM2iGFEENEIREEZLTE

BOEBEERIREAERERLEEN.
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. HT#RAR Hi B35

Open wire detector

© ETERIXV5, V4, V3 V2 V1t FEEEER T A ETHRIELET,
Disconnection can be detected by monitoring voltage of V5,V4, V3, V2 and V1 terminals.

© VALRFHVALH FETRRAR B E(Typ.V5-V3*0.45V) LR . £z XV3EHF AV FEr iR B EE(Typ.V4-
V2*0.45V) LT . FEV2IHF A2 FEHR R B E (Typ.V3-V1*0.45V) LT . £z EVIGHFHV I FER
BRHEE(Typ.V2*0.45V) LI T L0 5 LITIRERRIELET

V51 F O RTR R H [LV5-VAIR FRIBEA TOVREZ L EE(Typ.0.9V) U T ELEIIETITHONET

WriRE R 95 L0VH AiFF M "Hi-impedance"&2Y , sMF T T ILE DU BIRTTI LS oSN T Low"L AL
ERRY ST FEE R HIFETZ0FF, DCHGH 135 F AN "Low" L AR JL &4 Y 4 1 I E HI SHIFET2O0FFL TE M D
FEMEEEILET,

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.

- BRI VOIR FAOVEBRZE I BRE U L VAIRFHVAR FETREE EE L L A DV3iRFAV3inFEiR
BRHBEE UL, M OV2FFHV2GFERREEE L. N OVIFFAVIGEFERREEE UL L5 LR
BEKENSEBRELES,

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.

© ETIRR B ST IR R B CILICHE O E SN - B ER A FELET, Voin FAOVEBZELEREUT. F
fzIEV4A V3 V2 VUG FDOWLT O D BHRRHE B E LU TICA>TH, Brigt LB ERREMN (Typ.200.0ms) [ZET
BEREHBEEU LIRS LR ELER A, FRRHKETVSIRFAVEBZELBEUE, F=(E

V4 NV3 V2 VI FDETHERREEE U EIZH>TH, HigEIREERFREM(Typ.4,096.0ms) IZV5EHF A
OVEBEZEUEBEFEUT. FIEV4 V3 V2 VIHFOVWT ML ERBEEEUTICRD L. iR RKEMND
BIRIFLEE 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 OV 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-VAinFREIEE. V4-V3inFRIEE. V3-V2in FRIEE. V2-V1inFRIEE. VI-VSSin FRIEED 2 THE

MERHEELUTLLGLE, BIRRHEETVLEE 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. BILNS A H A&
Cell balance detector

© V5-V4inFREIEE. V4-V3inFHEIBE. V3-V2inFRIEE. V2-V1inFREE. V1-VSSinFREEENILINZIVA
B EE(Typ.4.180V)LLE(CHRE LI NIV AIKBBERH LET , LNV AIREBERH L. OUTH AHtnFhHt
"High"LAXJLERD, SMF1FNch MOS FETZONT 3 CElCE-TEMTILCEDHBZITL. LNV AERBET,
OUTIfFIF & I F M CEICERIFTTHEN. V5-V4iHFRIAOUTS, V4-V3ifiFREIHN0oUT4, V3-V2inFRH0UT3, V2-
V1mFRENOUT2, V1-VSSimFREAOUTLIR 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.

s BINSURBEECFERTULRER T TEY, wILASUR @&, VE-VARFRERE. V4-V3IRFREE.
V3-V2iiFREE. V2-VIIFFHEER. VI-VSSInFRBEN I NSO RABHERE-LIL/INSURERATII R
BETyp.0.00TVIATIZHDEEIL NSO RABBIRENSEIRLET , BILATORBEHKENSEIRT HL0UT
HAHF IR Low” LA JLERY  SMsHFNch MOS FETZOFFLTE /LS 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.

© NSV AR R E SRR ICRE TR ESN B ERMNFELET . V5-VAIR FRIBE. V4-V3inFEE
[E. V3-V2imFRBE. V2-V1inFREE. VI-VSSinFRBENM NGV ARHEE U LICETE, BILNTY
AR B IR RIA (Typ.0.256s) (CEILWNSYABRHBERESNBEG L., BILNSVARHIBZLEE, T, TILNS
VABHIREE T, V5- VAR FRIEE. V4-V3inFRIBE. V3-V2inFRERE. V2-V1iEFRIEE. V1-VSSinFiH
BEMCINSVABHERE-CINSVAERATIVABE UTICE2TE, BIVNTVAEMEEREA (Typ.8.0ms)
(SN ABHEE-CIVNSVAERTIVABE LU LICRSE, LISV ADEIRILEE .

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.0.256s).

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#HF(n=1,2,3,4,5)DH ALV, -V, FIDCMOSH H EA>THY . BEEL Low' LA LHHE AEh, &)L
INSURRH B " High"L R LA & ET, "High"L AL O EE [ZOUTnEE F 4 HEEH (Min.V,-1.2V)&
BY,"Low'LANIILDEBEEIRV, i FLANILNE hShET,

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.

- ERRERE. T —tE—JE—FDHE. ILNASURERELER A, LT AR HIREE THTRIRH .
D —tE—TE—RIZBTLIIEE . V- VAR FRIER. V4- ViR FREE. V3-V2IHFREE. V2-VISHFHEE
[£. V1-VSSIFRIBEEN NSO RBEEE LU ETHo>THEHMITR D IKREERERLET,

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.

C BINSURBEEEFE A LGS A IX0UTNIRF(n=1,2,3,4,5) 24— T U IZL TR,
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 Foim i £ (5] %
Output pin control circuit

* SDCifF CTDCHGifmF . SOCHHF TOVIRFE FlHdT 5 EAHEFET,
DCHG and OV pins can be controlled by SDC and SOC pins respectively.

+ SDCifFE iR HSDCHH FHR H Bt (Max.0. 1uA) L R (275 % & . DCHGiR F il 1% 5258 L . DCHGH: A F A
"Low"L R JLERY . ST ITIE HIfEINch MOS FETZ#OFF3 A &C k> CTEMDMEEZZIELET,
Z D% . SDCIHFE A SDCHEFAEFR E 7 (Min.0.75uA) KL _E (245 &, DCHGH AdiF A "High"L R JLERY
ST EHIEINCh MOS FETZONY A& TRIMDNELAIREICLET,
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.

* SDCifiFDFEH . fEBREFICIIICRE CERESNLEEBRBIFELET, SDCinFERNSDCin FRHBMRLUTE
1o CH . SDCHmF& B ERFE M (Typ.2.0ms) IR B KL L (L $E . SDCmF COMRHEMEIFITVEE Ao
SDCiii FH& HAKBE T SDCiim FHEBRE R LL L ER3->TH | SDCiinF #ZBRE IR E M (Typ.1.0ms)IC, FRFRE R LA
T3 ESDCHRF1& KRB DR ETVE R,

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).

* SOCim¥F %IJILﬁ\SOCjﬁ¥*ﬁHj EE.un.(MaX 0. ].UA)U-F[ 15E. OV ?%ﬂﬁﬂé—’aﬁﬁﬁb~ 91‘171'(170)11’5"7‘/*&%—.75\
EHISND0VH AiiFH"Hi-impedance"&igY . TILE D ARRICKYTILE DU SN, s+t 1T FEEHIEINch
MOS FETZOFF§ 52 LIC&k>TEMDFTEEEZILLF T, TD . SOCiHF B R HSOCHH FAERER
(Min.0.75uA) L £ (2755 &, OV i FHY"High"L R JL E7RY | 31T FE B H#EINch MOS FET#ON9 24T
BMOFEEEAREICLET,

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.

* SOCHmFDHEH . fZRREFICIIICHE TR E SNISERFFENEELET , SOCIHFERMNSOCH FREERUT
o Th. SOCHR FH& HEERFE M (Typ.2.0ms)ICH&H B LL E (T3 3 &, SOCHRF TOREENEFTVEE A,
SOCinm FH&EH IR BE T, SOCimFAERR B MR L L EB>TH . SOCiHF#2 BB R E A(Typ.1.0ms)IC. AZBRE TR LL
TICH3ESOCH Fik IR BEE DR IR ZITVEE Ao
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).

- HAEFHIEELLZOES . SDC,SOCHFIXEFRHIRIEIT(IMQLLT)Z N L TVDDEHFL AN JLITEFRL TS
LYo
When output pin control is not used, please connect SDC and SOC pin to VDD pin level with current
control resistance (1MQ or less).

MM3575A02

MITSUMI ELECTRIC CO.,LTD.




(31/52)

11-8.

N)—t—TE—FREREE
Power save mode detector

* SDCHfF. SOCHHFZFIEHT D LT, NT—E—TE—RIZTHENFEETT

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

* SDCifiF. SOCIH FIZRN A BREREERUTICT HENT—E—TE—FLUBTL. FELGEBEEFLS

+T. VDD, V5 FDEHEEREERIEET . /N7 —t—TE—F1TIL. DCHGHE HimF &L "Low"L A )L, OV
H A IHF (E"Hi-impedance"&%4:Y | 441+ FERE HIHINch MOS FETZ#OFFL BB ILIREICHRYET, ZD &
E LFaL— 2B AEHEALEREOFEETT , NT—t—TE—F1DOKEMN S, SDCiHF. SOCIHF DA
ZNT)—tE—TE—RF2BRHBEMax.0.5V)LLFICFIFbL, NT—E—TE—R2HBITL. LF¥2L—2HN%E
OFFE# T. VDDIfFICHN A BRESSITEFBIEET,

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.

© ND—tE—TE—R2[LSDCHHF. SOCIHFDEAE/NT—tE—TE—RF2BREEEULIZEIFRE, BRI FE

Yo INT—tE—TE—F1IL, SDCifiF. SOCIHFIZRNAHERD . BBRERLULICEDHZETHBREINET,

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.

* RNO—t—TJE-F10fERICZICRER TR ESNICBERFNAFELET I0—E—TE- F10OKE T, SDCHHF .

SOCHHFICHRNIERNERER U LELGS>TEH, NT—t—TE— FERREERREIN(Typ.4.0ms)ICHEBRERUT
([Zi33E 80 —t—JE—R1ZERLEE A,

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).

* ND—t—TJE—R2ATEEFHMZRELTOERA,

There is no set delay time for power save mode2.

© NO—E—TE-FINOBTICE . BRER L EERR(Typ.1.00s)+$920msDB LR AN FELET .

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

© NO—t-TE-FIZRRERE. BREEFEERRE(Typ.4ms)&ICDCHG=HEBDNET,

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

. OVIEEBH L[S

0V charge disable circuit

© V5-VAinFREIEE. VA-V3inFRIEE. V3-V2in FRIEE. V2-V1in FRIEE. V1-VSSinFREEMT NN

OVEEBZILERKREE(Typ.1.25V) LNENVEEFTHRESNLEMICKH LTI, FEBRERT CENHESZ .

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. LF¥ 1L —%EEE
Regulator circuit

* 54 {¥Nch MOS FETD kL1 %VDDULAIL, 5'— b&EDRIVESFF. VY —A%REG_INMGFICIEHRTHETLFaL—4
R ENET , REG_INIHFDEE AL FaL—43H ABE(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-V3inFRERE. V3-V2inFREBE. V2-V9IiEFREERE. V1-VSSinFRIBEED £ THiE
BMERHBEEUT. FF/0—t—TE—R2B1TTHELF1L—RIFOFFLET,
OFFL7=#&1&V5-VAIRFRIEIE. V4-V3imFRIEE. V3-V2inFRERE. V2-VIinFHEE. V1-VSSinFEEE
DETHERBEREETLULE., MOV —t—TE—R2ZHEKRITHELFaL—FIXONLET,
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 mode?2 is released.

* LF2L—4EFEALALVSEIEDRIVER F (XA —T > REG_INHF L EFRFIRBER(IMQ~2MQBEE)E L
TVSSERFLAILIZHEREL TS,
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.

L IME R
Select circuit

+ SELIGFICENMY 2 BETIEIL ~5EILREDUYEZZITVET,

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

* SELifFIZSELIHFEBEL(Max.0.5V)LANILD NI T SIBE . SEILRERELLYET,

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

* SELifFIZSELIFFEEM(MIN.1.4V~Max.VDD-1.4V)L N ILASEIISN TWSI5E . 4L IRERELLYE

T4 REREDEHEVS-VAGFRINDBRE. ILAATUX, BREREENELVAGF OB RRHENEE
TUVFEEA, 4 ILFEDRIIVS-VAGFREZES 3 — L TEAL TGS,

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.

* SEL¥HFIZSELERFEEH(MIn.VDD-0.5V)L RILAEIMEN TLSIEE , STV RERELLYET . 3ILIRE

11-12.

BRTEDBHEVS-VATFE. VA-VIIHFREDBFRE. LIL/ TV R, BRERHEBELVARF. ViGF D EiRR
HEMEFITUOEE A, 3TILREDIRIXVS-VA-V3inFREZEa— L TERAL 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.

COCih & I B [ [B] B8
COC pin delay time circuit

* MEAER. REAERORKRHE . EIREERMIVDD-COCHFMIZERINIBETRESINET,

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

- BEEREIITEOX THESNSENBERBEGYVET . REFLXBD-DEEEZ HET LD E LR

NETEDYFET,
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.

TREBE 145 5 I

Discharging overcurrent detection delay timel
TRE B E 245 5 I

Discharging overcurrent detection delay time2
TRE B B 18 T S R

Discharging overcurrent release delay time

7t BB AR H i R

Charging overcurrent detection delay time

7 BB E R R

Charging overcurrent release delay time

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

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

Ceac: COClinF7Z& £ / COC pin capacitor
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11-13. COCitmFE ZE R fE HH 1%
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 £ 100 7
£ £ /
= 10 S 10 /
& &
8 S
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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 //
"o /
£ 100
g //
10
> /
® /
O
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0.0001 0.001 0.01 0.1 1
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1000000 / 100000 -
100000 10000
"@ 10000 "o
£ E 1000
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+ + 100
F 100 K /
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Capacity value of Ccoc[uF] Capacity value of Ccoc[uF]
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12. & P[] B 45
TYPICAL APPLICATION CIRCUIT

12-1. SEISARREG (EREEBEDTHER)
5 cells protection circuit (When the current pathway of charge and discharge is divided.’
CELL+ SG Protector Pack+
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12-2. SEIG ARG (FRMEREED THELMEE)
5 cells protection circuit (When the current pathway of charge and discharge is not divided.’
CELL+ S Protector Pack+
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- INLDEERIESERELTREBMLZISAFIZERLIZDO T, ERICSHERTIIHEE. T TRELT
FEALTIACKD BRELLET,
These circuits are typical examples provided for reference purposes, so in actual applications,
the circuit constants, conditions and operations should be thoroughly studied.

- ChoDEBEFEALE-EFICERTAERHVDITEEZICOEELTL., B EZOEZAVINRETDT
STERTI,
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. SEGAEIERE (ZILANSREREFFERALLELES)
5 cells protection circuit (When a cell balance function is not used.)

CELL+ SC Protector Pack+
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12-4. 4 A E RSB
4 cells protection circuit

CELL+ SC Protector Pack+
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- INLDEERIESERHELTREBMLZISAFIZRLIZDO T, ERICTHERATIIEEE. T TRELT
FERALTIACEKS BRELLET,
These circuits are typical examples provided for reference purposes, so in actual applications,
the circuit constants, conditions and operations should be thoroughly studied.

- ChoDEBREFEALEEFICERTAERHVDITEEZICDEELTL. B EZOEZAVINRETDOT
STERTI,
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. 3E A E RS
3 cells protection circuit
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- INSOEBIESEFHELTREMGERAAIZRLZEDOT. ERICSHERATIEEE. T2 T]RELT
FERALTIACKS BRELLET,
These circuits are typical examples provided for reference purposes, so in actual applications,
the circuit constants, conditions and operations should be thoroughly studied.

- INSOEBEFERALEZEICERTAERFEWVIIEFEF(COFELTL., 2R EZOEZAVDRFETOT
CTERTALY,
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. 101E it A B &4

V10 ==

10 cells protection circuit

Ve —

V8 —

V7 =

V6 —

V5 —

v4 =

V3 —

V2 —

Vi —

CELL+
Rvopz 100Q
AA
vvv MM3575(2)
Rvio Rsocz
1kQ 1MQ
+—AW a|vs VDD ]
RomeE 10060
S AW B3|ouTs soc L
QoumF)I R v
4 M 22|v4 SbC[ F——-73
Routs 100k@
=
[zijouT4 VM2[}——
Qours Ris
1|
A zmjvs oV
ocs
Routs 10060 = s
[louTs  VMI[}— |3 Ree
Qoure 1;:(\/(72 < 4.7M
AAA fi8lv2 DCHG[_}
Rourr Rosr = —
1Q0k,
—
. i [FlouT2 coc[] o3
ours
1k Q
frevi CS1[ 1 = foe
Route 1R°GFZ2 I
[5louTL cs2[ 1 b
Qours
—
{1a]vss DRIVE[] Reces
Cvio Cvs Cuve 100Q
L fwrl fwr] |wF [B|SEL REG_IN| }—
Coz[| T Tow] To
5 il T ss
Reez Rc»éu > = Reesr Q7 o
1kQ 1k!
| i
Rumz2 G
Ryppi 10092 200k <)
W MM3575(1)
R le
iy palvs VDD[T}—
Routs R°GS
>3] B!
[E3|ouTs soc[z]
Qaurs l’f(vgz
W {22|v4 SDC[3] o|e
Routs!
1 ok s
¢ pilouts  vM2[E—wA [Flo
Qours Rvé Rz
=1 =1 2.2kQ
Routs; =
K. 100k Q
kY MOUT3  VML[E—AWh s [l
Qouts Rvz
1
W V2 DCHG7]
Rourz o2 .
100kQ Ceoc <
E ouT2 cocC E_-ro oo1uF E:ﬁ;‘g‘é
Qourz lig
V1 cs1[3) .
Rourt o
A [slouTt Cs2[i} — 1
Qourt Creez T D
{1alvss DRIVE[1T}—— - Resz = Rest < > =R
< c o = G 1KQ = 1kQ ‘»100(‘2% Zi0e REG
Vs V3 Vi Q4 S
L dwrl 1wl 1" (ElSEL REG_IN(T)
Coo T T Tow] Toe | R
10uF D4 ReG1
¥ o I R h 4 c% T @ Z5| DCHG
ke i 2.2uF T = >3mQ -
' A L
- R:
CELL Pty 2] | @

CHG-

NoDERESEFELTREMNLZIEAFERLIZLOT, ERBICSHERATLIEEIE. 2 THREHLT
FEALTIACEKS BRELLET,

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

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

NoDRIBEFALLZEBICERTH2EHHWIFIEFTFIIOEELTEL. BHEZTOEXEV N RFETOT
CTERT3LY,
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. 15E & A B B 5
15 cells protection circuit
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12-8. FRLDIFER
Application hints

© RRERIEHFETZ I FIERL CHERATABIE. FERRICKIBIRERH LT S-HIZF—HC
10Q~100QF2 E D EnZ#HA L 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,Q6IFEBME. REBEREHREL. BRFIT&>T/\yIH 51 (DCHG-,Pack-) ACELL+E L IZ#5 A 1%
[SVM1,VM2ixFIZBRGEEEAEMSINDDZER LT HNch MOS FETTY , Bt DEHICIELI-TEDLDE
ERALTTELY,

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.

© Q4lELFaL—42H SIADNch MOS FETTY , B O ERICELCIZTHE. ERDOHLDEFERLTT S, L/
FUORADEANEBAMA ST FLAVIHFDELLILCELL+ LRI DB SERSLIIZLTLIZELY,
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.

" D1lil/#ﬁ.l/—’;'lb\60)&5;’??."&575]]:3’69\”(7]'—}3'63"0 RREGz,RREG3,RREGs‘iQ47b§:/3_r‘bf:i%‘so)%;ﬁﬁ“BE*E
?ﬁ&UUi?G)’C‘M\?’)\ﬁ’C<E§L\O RREGltCREGl(CREGZICREG3)‘j: l/#ll/—’;"d)ﬁ'l*ﬁ?ﬁfgﬁﬁ w*&*ﬁt@%t’; Y

FT. BOGAE. LF1L—2HANRRTHIBEZNHYET . BT AR TSN ANSMEIFQID T —hH—
V—ABITBAE DT TSN, F- T ERTHEL T, RIEZRFEL TS,

D1 is a diode which prevents backflow from regulator. Please make sure to insert Regi , Rreca ; Rregs Since
it will be current control resistance when shorted out. Rygg; and Cregi(Creca,Cregs) 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.

" ROUTn‘it)l’/ \5‘/1%']@%0)7]’5(%%%‘.0)Eﬁi?ﬂ:?ﬁf‘ QOUTn'j:t)I’/ \5>Xfﬁ“ﬁﬂﬁo)ﬁ&§€,/ {Zéﬁljﬁﬂj_%)NCh

MOS FETTY . MEERIFE M /L DFHEICEHE THREL TS,
Routn is @ set resistance of discharging current during cell balance control. Qy,r, is Nch MOS FET which

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

* Rypp1~3ECypp1~3lEVDDEHF D . Ryy~15&Cy1~15lEVI ~ Vo FDEREHZIMNZ 5E5DO—/NAT(IILATY,
BREHICKL>TVI~V5iiFICVDDIHFEE L L DBEAEMEINAENEIIC, BEHEEHLETTIL,
Ryooi~3s Cvopi~ar Rvi~1s @and Cyq~q5 is low-pass filter for VDD and V1~V5 pin. Please adjust time constants
to prevent applying a voltage to V1~V5 pin higher than VDD pin when the power fluctuated.

NoDERIESEFELTREMNLZIEABZERLIZLOT, EBICSHERATLIEEIE. T2 THREHLT
FERALTIACESIBFELLET,

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

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

NoDRIBEFEALEZEBICERT2EHHWITIEFTZFIIOETELTIL. BHEZTOEXEV N RFET DT
CTERT3LY,
Mitsumi Electric Co., Ltd. assumes no responsibility for any trouble or damage as a result of the use of
these circuits.

MM3575A02
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13. 3A3 9 Fv—F
TIMING CHART

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

- FEEH " " FEESR B
FEEARES B K aRiEs KRR FEEER R Bt B R

Vn Connect Charger ~\Qpen: Connect :Open Load: Connect Charger ~‘Open:Connect Open Load
(n=1~5) Charger Load Charger Load

VDEFl n
VREeL1n

CSs1

VDEI'}I

CS2 I—'_|_|_I I_I | /1

Vber4

VM1

VReLs

VSS

VM2

VReLs
P —|—I
VSS Ll | ‘

oV tvrer > < > &= tyrenn
tvoers €<—> twvren > < tvper1 €<—> <> typers

J

Vov

Ipche-

Iere-

° L I

BEEKRE BFEEAKEE EEIKEE 9% EEIKEE
Normal mode Overcharge mode Normal mode BIEEIREE Bk EE Normal mode

Overcharge mode Normal mode

MM3575A02

MITSUMI ELECTRIC CO.,LTD.
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13-2. BRERH/EIRENE
Overdischarge detect/release operations

- B FEFR FES - B FTER FEH
BEEE s B RS BAfR  fE  BAM
Vn Connect Load ‘Open: Connect @ Open Connect Load Open Connect Open
(n=1~5) Load ! Charger (Charger Load Charger Charger
VRELZn
VbEeT2n
Cs1
VbEeT3-1
-l —
VpeT4
VM1
(V/S1]) S m————— 1 I |_| |
VM2

L L]

DCHG trez = < —> < twrerz ™ < twrez
tvperz <> tvrez > < tvoer2 tvoer2 tvper2
Vbcre_H
VSS a L]
IncHe-
ob— [ 1 l 1

Iene-

L | L

RN BREIRES B EE = < <
Normal mode  Overdischarge mode  Normal mode
BB KR BEEIKRE
Overdischarge mode Normal mode

MM3575A02

MITSUMI ELECTRIC CO.,LTD.
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13-3-1. MEBEREH/BEIREME
Discharging overcurrent detect/release operations

B friEs & B B frEst & Bk B hriEst & B
z/:_l 5) Connect Load Open Load Connect Load Open Load Connect Load Open Load
VRELZn
VbET2n
CS1
VsHorT
VbEeT3-2
VDEF3—1 4,—|
CSs2
VM1
VReL3
VSS p——t e
VM2
VSS f———T -
DCHG
tvpET31 tureLs tvpeT3-2 tvreLs typeT3-2 tureLs
> —>
VbcHG_H
VSS
Regulator
Output
VreG
0
IncHe-
EEAKRE MEIEERIKE BEEIKRE
Normal mode Discharging ~ Normal mode e e s e B e e ot
overcurrent mode REBBRRE 8RR A
Discharging Normal mode

overcurrent mode

MM3575A02

MITSUMI ELECTRIC CO.,LTD.
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13-3-2. va—MMRH/ERBIE

Vn

(n=1~5) Connect Load Open Load Connect Load Open Load Connect Load Open Load
n=1~

VRELZI’I |_|
Vber2n

VstorT

VpET3-2
VbET3-1

VM1

VReLs |
VSS

VM2

DCHG

Vbche_H

VSS

Regulator
Output

VRec

Ibche-

Short current detect/release operations
BT S B R BT S BRI B TSt B R

Cs1

Cs2

VSS

tsHorT tvreLs tvpeTs-2 tvreLs tsHorT tvreLs
> < -— - <« le—> > <«

L]

BEAKRE E B E R BEAKRE
Normal mode (a—hk)IKEE Normal mode WEBSHR B
Discharging (a—k)IkEE Normal mode
overcurrent Discharging
(short)mode overcurrent
(short)mode

MM3575A02
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13-4, REBERE D/ EIRENE
Charging overcurrent detect/release operations

FTRIEE FEEEEK FEERIER FEFEEBAM
z’" 15y Connect Charger Open Charger Connect Charger Open Charger
n=1~
VbETin
VRELlI’I I I | |
CS1
CS2
VbET4
VM1
VSS
VM2
VREL" \
VSS —|—Lr_|—
ov
tupera tvreL4 typera tvreL4
Vov
Hi-Z Hi-z
Regulator
Output
VReg
0
Iche-
B
EEIREE FEIBERIKEE EEIRRE FEBERIKEE EEKEE
Normal mode Charging Normal mode Charging Normal mode

overcurrent mode overcurrent mode

MM3575A02
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13-5. BrfRiR s/ EIRENME
Open wire detect/release operations
VSERAR  VSECER  V4AEER  V4ERMR  VIERER  V3ERER  V2ER4R V2B VIR VIEMR
BT #5% b3 BT #R b3 BT #R b3 BT #R b3 BT #R b3
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

VceLov vs |_|

v4

Vpers_va |_|

V3

VpETs v3 |_|

V2

VpETs_ vz |_|

Vi

VbeTs vi |_,—

VSS
ov

tVRELS tVDEFS tVRELS tVDEl'S tVRELS tVDEfS tVRELS tVDFFS tVRELS
—>

v > < <> > < —> > < —> > <
OV_H

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

DCHG

tVDErS
> <
Vbche H —

VSS

Regulator
Output

VRec

T BRI S T MRS T B HIK S T MK e T B4R S T
disconnect mode disconnect mode disconnect mode disconnect mode disconnect mode

EEIKEE EEIKEE EEIKEE EEIKEE EEIKEE EEIKRE

Normal mode Normal mode Normal mode Normal mode Normal mode Normal mode

MM3575A02
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13-6. LILINTUREH/BIRENME
Cell balance detect/release operations

FE RS FEE RN FEIRER FERBFK
Connect Charger | Open Charger Connect Charger Open Charger
Vv Vo1 BRHR BT #R IR =t —T 4N
n > «— >
(n=1~5) V.1 Wire open Input power save mode condition
VoET_cBn —
Vber cen - 7
VDET_CBn_HYS
81U_T1n~ 5) tvreL cs
- tvoer_ce tvreL_c tvoer c8 Rl tvoer_cB tvreL_cs tvoer_cs tvreL_cs
v > < > > = > = S e B = > <
OuUTn_H
Voutn L
Isoc,Isoc ths per
- <
ISOC7H
ISDCJ—
Isoc L
tvreLs 1
ov toers | > <« tsoc_per PS’Ri <«
> < > <
Vov_n
Hi-Z Hi-Z
DCHG tureLs
tvoers | 0 < tspc_per
S < > <
VSS
Regulator
Output
VreG
0

BEIREE wILANSURIREE
Normal mode Cell balance mode

BEIKEE BT #R K RS VILNSURIREE NN —E—TIREE BEEIKRE
Normal mode Open wire mode Cell balance mode Power save mode Normal mode

MM3575A02
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13-7. HAimFHIE/ T ——TEhE
Output pin control/Power save operations
" SDCifFA4—7F> SDC-VSSi#iFia—hk SDCHkFA—T>, SDCHii Fi&#t
DCHG%%HW SDC pin open SDC - VSS pin short SDC pin open SDC pin connect
DCHG pin control P4
—>
>

D
Ispc OV F il SOCHFA—TF>
QV pin control SOC pin open

- v S, q— N N
soc vssiﬁz% A oAy SOCMT I
SOC —VSS gin short SOC:pin open SOC pin connect

Ispc H
Ispc L

Isoc

Isoc H

Isoc L

Vspc

VDD

Vps_per2

VSS

Vsoc

Vps_peT2
VSS

ov

tsoc per  tsoc_reL tsoc_per tps_reL
S > <

Vov_ H

Hi-Z Hi-Z

DCHG
tsoc per  tspc rel tspc_per tps reL
> < >< > < > <

VSS

Regulator
Output

VRec

0

Ivop,Ivs ¢
PS_DET

I > <
DD2
Ipp_pst \—\_/—/7
Ipp_ps2
Ivs 2 —
Iys_ps \
DCHGHI K 1 OVl iR A RI—g—TE—F1 %—Fz

DCHG control mode OV control mode Power save mode 1 Power save mode 2

MM3575A02
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13-8. L¥aL—4%&11E
Regulator operations

V1i~5 FEERIES

Connect Charger
VREL275
VbeT2 5
VReL2 4
VDEr274
VReL2 3
VbEeT2 3
VREL2_ 2
Vper2. 2
VRELzJ . _’/’(
VbeT2_1
Trea
0
DRIVE
0
Regulator
Output
VrEG
0
DCHG tVDFr; e tVREL; <
VbcHG_H
VSS
BEEIKEE BB AR RS EEIKRE
Normal mode Overdischarge mode Normal mode

MM3575A02
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14. S

DIMENSIONS
1894 —2 :VSOP-24A [ UNIT | mm
PACKAGE
+0.10
7.9+0.2 015905

EERRERTEREL: A=

MO0y || 8
~ UBEE | :

LEREEEELLLE  J—
0.65 -—\-f

T

0~10°
0.575MAX
o
[ \
EQ 0.10 N 1o
+0.10 g ;
0.22%0
i 005F 5 T012 (W) nil]
o d
No. W?24-VSOP24A-0001
MM3575A02

MITSUMI ELECTRIC CO.,LTD.
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15. YT—ORE
MARKING CONTENTS

'\\ DDD% Oy hNo,(Dote Code)
*‘F ws(Model No.)

mEEE

HiRg Model No.
Model name OEEORENORNOREORRO)
MM3575A02WBH| 5 7 5 A 0 2

MM3575A02
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3HTAvENo HAI 775

How to identify 3 characteristic lot numbers.

D] @] |®
A4

147 H 241H 3#TE
1st digit 2nd digit 3rd digit

(1) BvykNo. DIMBIXEEE@ER)DREETT,
The 1st digit shows the last digit of a production year (western calendar).
(2) 2#1B. RUBMTBOHFIL. EEICNTAEERETRT .
FRIX.01A01HZETEF0LEALL, IEXR 01,02, =---, 20,21, ----51,52,53¢LEH B,
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.

1) AERAAM 20144 128 21H ~ 20144 12R 27H OHE

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

41152

1418 2#TH 3#TE
1st digit 2nd digit  3rd digit

MM3575A02

MITSUMI ELECTRIC CO.,LTD.
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T RE
NOTES

[R& EDEEFIE]

Safety Precautions
- BHIRE EEEOMLIZEOTOFETA, FERER (T —BRIREIBERITHEST DIHELHYET,
AERETHERAWIEE I, AERORBECHECKVER - FER-BENBEINDIILDENES
2. BEHRDOERIZELT, ?3@*%0)/\—#717-‘/7|~'717-~>7<7-_/.\I WELGREHFEITIEEHRE
WWVLET . GE. BB ICERICELTIE. AR R ICETIRIOBEREKLEFRE. T—20—M 7
T)r—2ar/—MiE) BLUARR BN ERASh SRR D IIRERBHE #1’&%@337&&’& TEEDSZ.
N> TLZE N, F=, £ nﬂiﬁﬂfﬁfﬁ.}fl:%ﬂfﬁ@éé‘.?n?—ixﬁt;tknﬁ'ﬁmﬂﬁmmé,j"n?w&
TILTYX LZ DG AREEIGE DEREERT H5E ., RRGBER, BLUSRTLE2ATHSICE
fliL. BEHROEEICEVWTCEAAEZHIETL TS0, S IEERRAI I TH2ERIFAVER 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.

C ARHRIEOVE A —2-OAER - BEISHEER - SRS - TR - EXAORYN AV - KBS, —RETF
BRITERINSILEERLTEYET,
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 AR (BEBE-JIESE) OFHET LIRSy RBESHS -HX/HILEESCCHERAE
BEADBE. BRNCHHRFEEOFTTTER W ZEFT IOBFELOLLET,
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

- MEFEHES - BEPBRESE - RFOHEESE- ASIROAIERMSFFCILTHERITESEN 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.

+ LRICHILGWMGEETYL, CHEADAR. BMRUERRECURY, F-CholTtib Ui=5E .
BREARGEIIOVT BROIEEET HIEMAHAHGEICFIFANTRRIZEVET LOBRLLL
E_d_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.

- BEHROBENKESOTRRICEDILDEEFHNIIROONGE T HHOEREL. HUIESEES &
VEADEEF. ARGEAROMARIEICRESNDGLDLENLET,
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.

NOTES — Ver.001
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(IS AEE., sMT R, CEALOIEEIE]
Appllcatlon considerations during designing actual circuit
- AMAGEBREICEBSNTOSHEBEL. SEEROFENTHEOCENAZHEATLHODLOT
T M- T, ERICAKEREFERAINSGGEEICIE N BEFEEZEREDS>ABR - BEZIELTIZEL,
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

- CHERICH--TITHERARBRICEE, HAAShKET, TFHES LUHEREHRBLLLET,
Before using this product, please evaluate and confirm the actual application with this product mounted
and embedded.

- WRISBENTARASMMENSBE N/ A XDEBECOETELTESHARRICREMAHRSH
F=RE T, SEHMES LUHEREBEV L LETS,
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 VHDEIGEICEBVTERAEREBEA THEALEY L REDHIRCFMRICHET OENHY
FITOT, BT HRREBUATIERESL,
Any usage above the maximum ratings may destroy this product or shorten the lifetime. Be sure to use
within the range under maximum rating.

: K%nnwﬁﬁi%#(ﬁ}ﬁ;‘ﬂr‘/a,m/a-;lj_:%)b\%ﬁﬂrtm#ﬁ/éﬁﬂ’ﬁmlm’cwﬁﬁl BLWTL. 28T &
BEIUVRER/SEENM, EREBELRLF) TERLTERASNDESE, EEENELJETISS
ENABYET, él*i(DﬂEIEIH;iE MHER(EEEEHRLA—~ HEREES)ZTHADSR ., EREE®
FEFMICHL, ARRERCEREEZEEL., BUGEBEERGESEOVLES,

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).

[EBHEEERICOVTOEESE]
Precautions for Foreign Exchange and Foreign Trade Control Act
- AEICRBOHGRUBHDI>EMNMEABRUNEE ZEIEIETREREE FEEEERY - Bl
ZETHLDZEEMETHHEE. NETENMHEH TGS EARAEBRFOHFAINABLETYT,
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.

[TEMAHEICOVTOEESIE]
Prohibitions for Industrial Property
- KEMIBEOEEE. /ON\VIZRDOIATIEFNTEYEITOT, AR OERABMLUSMITALEG
WEIBRELBRLEITET,
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.

- COHGEERALEEICEY. EZBOIXMAEICEOIMENRELLGS, B4R KOS - 8K
EEFRHDIEDOLNMIDEFELTIE, BRIEFZOEZEVFEFEADTI THRLILZSLY,
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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[(BEMEEEPLE)ITOVTOIESRIE]

Precautions for Product Liability Act
- AEGORSEAXGETEVNGEREICER T 2ARAOEBKRMNGERBRICOEXELTIE, BHHIEFE
FEEAEVIRETOTI TR,
No responsibility is assumed by us for any consequence resulting from any wrong or improper use or
operation, etc. of this product.

[zt FEEIE]
Others
s RIALEHRZECREIN-NEE. BHICERTEHEHEXIIBR T LIEIETEELESLY,

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

s AEHFREORBENRICERBNLELHGSFINA THBED IR CNBERIZH=DLDENLET,
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.

- BROMABEAVIOFKEDGE, BELTORIAMRIIVITAREETELYET,
%EJ%_L’CIJK:;’C%ELTJVN&%TA.:.l DNWTH, BREEFRZEVDRET DO TI TRZEL,

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 AR —REFHEICEENTRAZCTHERASNSGCEEZERLTHR-RESNTHY., TEEDOLIG54F4
RIECOMAZEELI-HREILINTEYELA RVELT, TRERETOCERRVRE AR LD
HREICEEE SR DBNDIHYET OT, BERITEMMELTIE 7 I1TMHRE. ERMEEECHEDSIZD
RIS,

BEIVCERRDRVIRE

BRARUVEERE, HETIRE
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

C ARG TRSHRFRFZLTBYER A REHRD AN REZITHIRFETO ZHE AL T TS,
This product is not designed to withstand radioactivity, avoid using in a radioactive environment.

* AMALBRE I EEXTERSN TEYFT A EXTORRIZEEZNELERENXERET S

DEWNELET,

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.

NOTES — Ver.001
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/ Condition for package mounting

Design examlpe of mount pad

VSOP-24A Cunit | mm |
PACKAGE

/.00

0.89

069 035

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.

IM_V/SOQP2AA_T

MITSUMI ELECTRIC CO.,LTD.
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Pb-Free recommended profile condition

4 ™\
max2
Reflow Soldering max 2 times
250°C 20F LI
(E—OZGOOCMAX) Within 20sec 250°C
Temp (Peak:Max 260°C) %He
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

MITSUMI ELECTRIC CO.,LTD.
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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\/SQP24A_1

MITSUMI ELECTRIC CO.,LTD.




X-ON Electronics

Largest Supplier of Electrical and Electronic Components
Click to view similar products for Battery Management category:
Click to view products by Mitsumi manufacturer:

Other Similar products are found below :

MP2602DQ-LF-P MP26053DQ-LF-Z MP2611GL-P NCP347MTAHTBG LM3658SD-AEV/NOPB MP2607DL-LF-P MP26121DQ-LF-P
MP26123DR-LF-P MP2633GR-P MP2637GR-P BQ24212EVM-67/8 NCP1855FCCT1G MP2636GR-P FAN54063UCX
MAX14680EWC+T MAX14634EWC+T DS2745U+T& R MAX14578EETE+T DS2781EVKIT+ DS2781E+T&R MP2605DQ-LF-P
DS2710G+T& R MAX17040G+T MAX14525ETA+T MP2615GQ-P MAX14578EEWC+T LCO05132COINMTTTG MAX8971EWP+T
MAX14630EZK+T MAX1873TEEE+T PSC5415A AUR9811DGD SN2040DSQR DS2715BZ+T&R MAX1508ZETA+T
MAX14921ECS+T MAX7/7301EWA+T BD8668GW-E2 MAX16024PTBS+T DS2715Z2+T&R MAX16024LTBZ18+T DS2782E+T&R
DS2782G+T&R MAXI908ETI+T 1SL95522IRZ 1SL95522HRZ ARDO00558 NCP4371AAEDR2G BD8665GW-E2 MAX8934EETI+T



https://www.x-on.com.au/category/semiconductors/integrated-circuits-ics/power-management-ics/battery-management
https://www.x-on.com.au/manufacturer/mitsumi
https://www.x-on.com.au/mpn/monolithicpowersystems/mp2602dqlfp
https://www.x-on.com.au/mpn/monolithicpowersystems/mp26053dqlfz
https://www.x-on.com.au/mpn/monolithicpowersystems/mp2611glp
https://www.x-on.com.au/mpn/onsemiconductor/ncp347mtahtbg
https://www.x-on.com.au/mpn/texasinstruments/lm3658sdaevnopb
https://www.x-on.com.au/mpn/monolithicpowersystems/mp2607dllfp
https://www.x-on.com.au/mpn/monolithicpowersystems/mp26121dqlfp
https://www.x-on.com.au/mpn/monolithicpowersystems/mp26123drlfp
https://www.x-on.com.au/mpn/monolithicpowersystems/mp2633grp
https://www.x-on.com.au/mpn/monolithicpowersystems/mp2637grp
https://www.x-on.com.au/mpn/texasinstruments/bq24212evm678
https://www.x-on.com.au/mpn/onsemiconductor/ncp1855fcct1g
https://www.x-on.com.au/mpn/monolithicpowersystems/mp2636grp
https://www.x-on.com.au/mpn/onsemiconductor/fan54063ucx
https://www.x-on.com.au/mpn/maxim/max14680ewct
https://www.x-on.com.au/mpn/maxim/max14634ewct
https://www.x-on.com.au/mpn/maxim/ds2745utr
https://www.x-on.com.au/mpn/maxim/max14578eetet
https://www.x-on.com.au/mpn/maxim/ds2781evkit
https://www.x-on.com.au/mpn/maxim/ds2781etr
https://www.x-on.com.au/mpn/monolithicpowersystems/mp2605dqlfp
https://www.x-on.com.au/mpn/maxim/ds2710gtr
https://www.x-on.com.au/mpn/maxim/max17040gt
https://www.x-on.com.au/mpn/maxim/max14525etat
https://www.x-on.com.au/mpn/monolithicpowersystems/mp2615gqp
https://www.x-on.com.au/mpn/maxim/max14578eewct
https://www.x-on.com.au/mpn/onsemiconductor/lc05132c01nmtttg
https://www.x-on.com.au/mpn/maxim/max8971ewpt
https://www.x-on.com.au/mpn/maxim/max14630ezkt
https://www.x-on.com.au/mpn/maxim/max1873teeet
https://www.x-on.com.au/mpn/prisemi/psc5415a
https://www.x-on.com.au/mpn/diodesincorporated/aur9811dgd
https://www.x-on.com.au/mpn/texasinstruments/sn2040dsqr
https://www.x-on.com.au/mpn/maxim/ds2715bztr
https://www.x-on.com.au/mpn/maxim/max1508zetat
https://www.x-on.com.au/mpn/maxim/max14921ecst
https://www.x-on.com.au/mpn/maxim/max77301ewat
https://www.x-on.com.au/mpn/rohm/bd8668gwe2
https://www.x-on.com.au/mpn/maxim/max16024ptbst
https://www.x-on.com.au/mpn/maxim/ds2715ztr
https://www.x-on.com.au/mpn/maxim/max16024ltbz18t
https://www.x-on.com.au/mpn/maxim/ds2782etr
https://www.x-on.com.au/mpn/maxim/ds2782gtr
https://www.x-on.com.au/mpn/maxim/max1908etit
https://www.x-on.com.au/mpn/renesas/isl95522irz
https://www.x-on.com.au/mpn/renesas/isl95522hrz
https://www.x-on.com.au/mpn/microchip/ard00558
https://www.x-on.com.au/mpn/onsemiconductor/ncp4371aaedr2g
https://www.x-on.com.au/mpn/rohm/bd8665gwe2
https://www.x-on.com.au/mpn/maxim/max8934eetit

