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SERE / HISTORY

B
DATE

HISTORY

EENE
CHANGED CONTENT

EE
CHARGE

May 11,2011

REV.

/\

HERL

New making

Oct 17,2011

REV.

/N

1456 FAE B S THRE I EFETD 7 — MR EE R ZE M,
14.1& FA B 451 (2618 - 718 [B] BR 45 238 0,
10.ERMEHICBREERTIREEFIERBM,
Protection resistor is added to the gate of discharge
control FET in [14.TYPICAL APPLICATION CIRCUIT].
6cells and 7cells protection circuit are added to
[14.TYPCAL APPLICATION CIRCUIT].

The parameter of overcharge hysteresis voltage is added
to [10. ELECTRICAL CHARACTERISTICS]

Oct 10,2012

REV.

BUYANEESLER

10.ES A%

BREEFBAXIGHER  Max.5ms — Max.15ms
14,5 FA [E] B& 451

DCHGimFH W D EIRREREE
VSS1-VSS2imF DR AL R
SOCimFHEIMDEHMEE 1.0MQ — 470kQ

VDD F-VSS2imF B IV F—F 14+ —FRBM

15. 7 R B R 4 14

1B B R IF T B R 4 14

Registered No. was changed.

[10. ELECTRICAL CHARACTERISTICS]

Overdischarge release dead time  Max.5ms — Max.15ms
[14.TYPCAL APPLICATION CIRCUIT]

The output circuit of the DCHG was changed.

The connection method of VSS1 and VSS2 was changed.
The constant of SOC terminal resistor was changed.

A zener diode is added between VDD and VSS2.
[15.Dead time characteristic]

The characteristic of overdischarge release delay time was
changed.

Dec 28,2012

REV.

14,5 FA [E] B& 451

DCHGHm-F/M T IFFETO R ERIER E E

[14.TYPCAL APPLICATION CIRCUIT]

The external FET circuit of the DCHG was changed.

Mar 22,2013

REV.

REEH

10.EXRAIHFIE SREAIELE

1415 AEIRRE| A EOTERERE

R Number updating

Description revising [10. ELECTRICAL CHARACTERISTICS]
Application hints appending [14.TYPCAL APPLICATION CIRCUIT]

5
i

Jun 24,2013

REV.

165} F2 X - TSOP-20C/ S\ — BN
Package type of TSOP-20C is added. [16.DIMENSIONS]

5
i
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SERE / HISTORY

Bt EERNE S
DATE HISTORY CHANGED CONTENT CHARGE
12 44 REERBA
P16 Figl,Fig2dm iR it D& IE(DCHGH 115mIE)
1455 FA[E] 22451
V-t F &EVDDmF D H A A —KRD2Z BN
3E-4[E-61E - 7TE O [E BRI Z HIBR
RMEERETHLBICER
SREAXMIBEE-EIE
[12. OPERATION]
Aug 22,2013| REV. A Correction of the clerical error of P16 Figl and Fig2. s

(DCHG output logic)

[14.TYPCAL APPLICATION CIRCUIT]

D2 was added between V- and VDD.

3cells, 4cells, 6¢cells and 7cells protection circuit
are deleted.

Charge-and-discharge current path is changed
in common.

Description revising and appending.

MM3474L02Vxx
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4. #% / OUTLINE

*MM3474> 1) —XHEE | MM3474 Series Outline
MM347431) —X @M ECMOS T Ot RIZ&BLiAA /LR T—2REMDBRE. ARERVBER
RERICTY, LA /LIIRI—Eith3 /L ~5t/LDBARE. BERERUVNEEEROREINATHET
o Ffo.MM3474% WA —FEHT D2 EIZKY6 LU EADOR M AIEETY , NENTXEERE R
HEEFFIR. ORER ., FREGFFEERERR. RERRENSBHREINTVET,
The MM3474 series are protection IC using high voltage CMOS process for overcharge, overdischarge
and overcurrent protection of the rechargeable Lithium-ion or Lithium-polymer battery. The
overcharge, overdischarge and discharge overcurrent protection of the rechargeable 3-, 4-, 5-cell
Lithium-ion or Lithium-polymer battery can be detected. Moreover, connecting MM3474 in cascade
enables support for 6-cell and above. Each of these IC is composed of voltage detectors, reference
voltage sources, OR circuits, dead time setting circuits and logical circuits.

B I E R HHEAE / Overcharge detection function
VIt ~V5EILOWThAh DI BRERHEE LU LICESE, COVIRFICERTIBEMEICTHRE
SNBETRRICEBOE. SMT T TILF IR EFEHEL TLAHO0VH AiHFH5"Hi impedance"&H AL .
FEEBHI{EHINch MOS FETZOFF§ 5 &ICKYRBEF LT HIENTEET . VIEIL~V5EILDETOEIL
NEFXEEBEEUTICESE, OVHARFNS'H'LANILEZH AL, BREERHIREN BEIRE~E
wLET,
If any of the cells from V1 to V5 exceed the overcharge detection voltage, charging can be stopped
by outputting "Hi impedance" from the OV output pin connecting an external pulldown resistor and
turning off the charge control Nch MOS FET after the dead time set depending on values of the
capacitor connecting to the COV pin. If all the cells from V1 to V5 drop below the overcharge release
voltage, high level is output from the OV output pin and the overcharge detection state returns to
the normal state.

B E R H#EE / Overdischarge detection function
VIEIL~V5EL0BT DA BRERHEELUTICASE, COClRFICER T 2B EEICTHE
SNBARERSEFRE D% . DCHGHE A FMo"L"LARILZEH L. IEFI#EINch MOS FETZO0OFF9 52 &2k
UREBEELLTHIENTEET VIEIL~V5EILDETOEILNREBREE LU LIZZHSE, DCHGH B
HFMAS"H'LANILZH AL, BRERBERENSBERE~NERVLET,

If any of the cells from V1 to V5 drop below the overdischarge detection voltage, discharging can be
stopped by outputting low level from the DCHG output pin and turning off the charge control Nch
MOS FET after the dead time set depending on values of the capacitor connecting to the CDC pin. If
all the cells from V1 to V5 exceed overdischarge release voltage, high level is output from the DCHG
output pin and the overdischarge detection state returns to the normal state.

MM3474L02Vxx
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4. #E (%) / OUTLINE (Continued)

B ER - 3—MEH#EE / Discharge overcurrent / short detection function
MEARIKEDORIZ, AFERFICI>TCSIHFEENBERBHEBEEL L, a—MEHEE LT ER
HLEBERBHEKELLGYFET, CSInFEEN a—MEEHEEU LEGDE I —MEHKRELLGYETS,
BERBLV a—rERHTHECOLLGFICERTAIREMICTHRESNSIFRICEH D%, DCHGH
AIHFHLS"L"LANIILEH SIL ., IEFIEINCh MOS FETZ#OFFF 5 EICKYMEEFEIETHIENTEE
T BERRUV a—MEHIKENSDOEFIE. BFEBRICESTITVET, ARHFERE. CRBOTILY
OUERICKYV-IRFEENV- IR FREET LTI 5L, DCHGH AtHFMS"H'LANILEZH AL, B8
REVa—MEHRKENSBEKEABIRLET,
In a dischargeable state, it becomes a overcurrent detection state if the CS pin voltage exceeds the
overcurrent detection voltage and drops below the short detection voltage due to load short, etc. If
the CS pin voltage exceeds the short detection voltage, it becomes a short detection state. If
overcurrent and short are detected, discharging can be stopped by outputting low level from the
DCHG output pin and turning off the charge control Nch MOS FET after the dead time set depending
on values of the capacitor connecting to the COL1 pin. The release from the overcurrent and short
detection states is done by load removal. After load removal, if the V- pin voltage drops below its
threshold voltage due to pulldown resistance in the IC, high level is output from the DCHG output pin
and the overcurrent and short detection state returns to the normal state.

3t JLIRE~S5ILIRE DY EHE / 3-, 4-, 5-cell protection switching function
SEL1ifmF ESEL2imF4VDDH HULMEVSS2IRERMEN L THER TSI LITKY3EILRE~SILIRE
DYBETSTENTEET AL FREREIVILILOBRERERREAREREEROBEEELL
FI DT, V9lHFEVSS1mFE LI —LTHEALTZEW, 3/LRER X, VIR UV2Cell DB FEERH
Elﬂ%«‘:iﬂﬁ&z%frﬁﬂj EEROEELFIELET DT, V2inFEVImFRUVSSLInFEa— L THEAL TG

LY,

The 3-, 4-, or 5-cell protection can be switched by connecting the SEL1 pin and SEL2 pin to the VDD
or VSS2 via a protection resistor. At the time of 4-cell protection, the operation of the overcharge
detection circuit and overdischarge detection circuit for the V1 cell is stopped. Therefore, short-circuit
the V1 pin and VSS1 pin before use. At the time of 3-cell protection, the operation of overcharge
detection circuit and overdischarge detection circuit for V1 and V2 Cell is stopped. Therefore, short-
circuit the V2 pin, V1 pin and VSS1 pin before use.

AR — R D@ {E#4EE / Communication function when cascade connected
ICEART—F#EiEL6EILREL ETHEAT 515E . DCHGH Win FDEEZEME ML TSDCiHFIZA
HNTBEICE > TERRERBIESELET HENTEET, SDCIHFIZA AN D EFRHSDCinF A2
BRULTITEREIKEE, SDCIHFREERUTELUA—TUBICITBREREIREBLRBIVLET,
EHRICOVH DinFDEBZEMENLTSOCIHFICANTHILICF»TBREREETEEETHIL
MTEET,

When using a cascade-connected IC with 6 or more cell protection, an overdischarge detection signal
can be transmitted by inputting the DCHG output pin signal to the SDC pin via a resistor. If the
current input to the SDC pin exceeds the SDC release current, it is recognized as normal state. If it
drops below the SDC detection current or if it is open, it is recognized as overdischarge detection
state. In the same way, an overdischarge detection signal can be transmitted by inputting the OV
output pin signal to the SOC pin via a resistor.

MM3474L02Vxx
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5. 7’ay9X / BLOCK DIAGRAM
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7. imFE%EA / PIN FUNCTION DESCRIPTION

#HFNo.
PIN No.

I F B
PIN NAME

AR

INPUT / OUTPUT

Bl
PIN DESCRIPTION

1

ov

OUTPUT

FEHIEE HimF, Pch OPEN FLAUH A,

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

- & 3¢ B ¥ (Overcharge mode) :"Hi impedance”

INPUT

RERVATRABLAA NG F. REHR- BROEGREBEZRELET,

Input terminal connected to charger negative voltage. Detected charger
connection and load detection.

CS

INPUT

BERIRHIGF TY . CS-VSSHI“#EHL-ER TRERZRHELES . DCHG
HFMD"L'LANILVEHAL, KERDNANSEEHEET .

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

DCHG

OUTPUT

TE il H¥mF . CMOSH 11,

Discharge control output terminal. Output type is CMOS.
- 3@ # B (Normal mode) :"High”

- B E(Overdischarge mode)  :"Low”

cov

INPUT

BFE B O F RIS FFEER E inF T COVimF-VSS2inm F I
AUTUYEEG T ABICKYFRICHMERETHIIENTEET,

This pin is dead time setting of overcharge detection. If a capacitor is
connected between COV pin and VSS2 pin , overcharge detection dead
time setting becomes possible.

CDC

INPUT

B ERH OFREFEERE IR F T . CDClfiF-VSS2inF /I
AVTUYEREGTABICKYFRICHHEERETIIENTEET,

This pin is dead time setting of overdischarge detection. If a capacitor is
connected between CDC pin and VSS2 pin , overdischarge detection dead
time setting becomes possible.

CcoL1

INPUT

BERRH OFRIEFERE IR F TY . COLLIHF-VSS2inF I
AVTUYEERTAEICKYRRIGHEERE T HIENTEET,

This pin is dead time setting of overcurrent detection. If a capacitor is
connected between COL1 pin and VSS2 pin , overcurrent detection dead
time setting becomes possible.

coL2

INPUT

BERBEROFRCFEFREIRF TY . COL2iHF-VSS2inF I
AVTUYEERTAEICKYRRIGHHEERETHIENTEET,

This pin is dead time setting of overcurrent release. If a capacitor is
connected between COL pin and VSS2 pin , overcurrent detection dead
time setting becomes possible.

VSS1

INPUT

Vit)Loa—HAREEDAAHF.
The input terminal of the negative voltage of V1 cell .

10

VSS2

INPUT

ICDYTZ7 0k ANtwmF,.
The input terminal of the ground of IC.

MM3474L02Vxx

MITSUMI ELECTRIC CO.,LTD.
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7. imFERBA (#Z) / PIN FUNCTION DESCRIPTION (Continued)

HFNo.
PIN No.

I F B
PIN NAME

AR

INPUT / OUTPUT

Bl
PIN DESCRIPTION

11

SEL1

12

SEL2

INPUT

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

SEL1 SEL2

SEER

H H
5Cell in series

4EER (V1-VSSiiFRET a—k)

H L
4Cell in series (Connect V1 and VSS terminal)

BEER (V2-V1-VSSimFRELa—k)

L H 3Cell in series (Connect V2,V1 and VSS terminal )

¥ SEL1=SEL2=LowTIlET A+ E—FELYET,
X It becomes a static test mode in SEL1=SEL2=Low.

13

V1

INPUT

VIEILDNAHARBEERVUV2EILOA—Y A REX DA NHF,
The input terminal of the positive voltage of V1 cell, and the negative
voltage of V2 cell .

14

V2

INPUT

V2EILDNAHAFBERVVIEILOA—YAREED A NiHF,
The input terminal of the positive voltage of V2 cell, and the negative
voltage of V3 cell .

15

V3

INPUT

V3EILDNAHARBEERUVVAZILOO—Y A RETX DA NHF,
The input terminal of the positive voltage of V3 cell, and the negative
voltage of V4 cell .

16

V4

INPUT

VAL DNAHARFBERVVSEILOO—YAREED A NiHF,
The input terminal of the positive voltage of V4 cell, and the negative
voltage of V5 cell .

17

V5

INPUT

V5L DNAHAFEEANGEEF

The input terminal of the positive voltage of V5 cell .

18

VDD

INPUT

ICOERANHF
The input terminal of the power supply of IC.

19

SDC

INPUT

B E R A HIEEF .

The control terminal of output over discharge detection.

*Ispc>IspcH DCHG: B % B 4£(Normal mode)

“Ispc<Ispcl DCHG : JR & 22 1t (discharge prohibition)="Low”

20

SOC

INPUT

1B IEE IR H A HIELEF .
The control terminal of output over charge detection.

*Isoc>IsocH OV: @ HE1/E(Normal mode)
*Tsoc<Isocl OV: 1t &£ 1t (charge prohibition)="Hi-impedance”

MM3474L02Vxx

MITSUMI ELECTRIC CO.,LTD.
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8. #ExIFKE#&/ABSOLUTE MAXIMUM RATINGS

' H i 5 B
PARAMETER SYMBOL UNIT
R#ERBRE 0
Storage temperature Tstg > +125 c
g R E 0
To -40 ~ +85 C
Operating temperature Pr
VDD#%F F1 hn &
Jﬁﬁ.% hm & E VvbDmax Vss2-0.3 ~ Vss5+30 v
VDD pin supply voltage
e =
VstRF E1 M E E Vismax V,-03 ~ Vppt0.3 v
V5 pin supply voltage
I BEANGFHE & E
Voltage between the input terminals Vcellmax -0.3 ~ +10 \Y
of voltage of battery
LT L OV ES) V.
V.tffﬁ_? OVJffﬁ_% M mE K V-MAX Vpp-30 ~ Vop+0.3 v
V- pin - OV pin supply voltage Vovmax
. e = Y,
CSJﬁﬁ.? DCHGJﬁ'ﬁ% M mE K CSMAX Vesy0.3 ~ Vppt0.3 v
CS pin - DCHG pin supply voltage VbcHemax
e =
SEL#¥ FI M & T Ve | Vesr0.3 ~ Vpp+0.3 v
SEL pin supply voltage
. pren =
SDC-SOCHF ENAI R Veoomx | Vesz0.3 ~ Vppt0.3 v
SDCpin supply voltage
BFERA Pd 300 mw
Power dissipation
9. #tiEH{FEnB/ RECOMMENDED OPERATING CONDITIONS
' H i 5 E B B
PARAMETER SYMBOL RATING UNIT
B F
MR TOPR 40 ~ +85 °C
Operating Temperature
BRERE
Vesr+3.5 ~ Vg5+22.5
Supply Voltage VOPR | Vss2 552 v

10. EXHIFF4 / ELECTRICAL CHARACTERISTICS

(44308 Z18 4 / unless otherwise specified, Ta=+25°C,VDD=17.5V,VCELL=3.5V,SDC=SOC=SEL1-2=VDD )

== T = & 3 =

PAR,IAEMEETER S\;ISI;OL TESTI%I,JOENHI;;?I':IONS EIVEIIIIJ\I\ 'ITY% :/IEAch R | AR
Ciizéni’%dndj;)n}clwdd) | _ sl Ml Bkl B
cﬁiﬁmﬁiﬁ;us wvs) | b e - i I el

MM3474L02Vxx
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10. EXHI4FME ($tF) / ELECTRICAL CHARACTERISTICS (Continued)

(4450 Z18 S / unless otherwise specified, Ta=+25°C,VDD=17.5V,VCELL=3.5V,SDC=SOC=SEL1-2=VDD )

ER Hoa=s B TE &4 =/ i 1>, N o | sgy=e
PARAMETER SYMBOL| TEST CONDITIONS MIN TYP MAX RAL | Al EE

Vflﬁﬁ"ﬁ?)\ ﬁ.@éiﬁ Iug Ve = 3.5V i i +300 | nA A
Pin16 (V4) input current
V3ﬁ#ﬁ%)\j}'§'€iﬁ VCELL= 35V

I - - +300 nA A
Pin15 (V3) input current v3
VZﬁﬁuﬁ%Aﬁ%;ﬁ VCELL= 35V

I - - +300 A A
Pin14 (V2) input current v2 300 | n
Vlﬁ#ﬁ%)\ﬁ%iﬁ VCELL= 35V

I - - +300 A A
Pin13 (V1) input current v3 3 n
BRERHEETE Ta=0~+50°C
Overcharge detection voltage VeenU Vg = 3.5V—4.6V 3.725 | 3.750 | 3.775 v B
: =8 =7 EX=5) = —
AREERRE Vee 0 | Vere=46V=3.5V 3.500 | 3.550 | 3.600 | Vv B
Overcharge release voltage
i@f%tx?')?x%& %1 Vigs Vee = 4-6V_’3-5Vi: 160 200 240 mv B
Overcharge hysteresis voltage
18 I B AR AN A B i B Veg = 3.5V—4.6V
Overcharge detection tovi  |Ccov=0.1uF 0.5 1.0 1.5 sec B
dead time
1B I B E IR BB Veg = 4.6V—3.5V
Overcharge release dead tovz  |Cecov=0.1uF 50 100 150 [msec B
time
i@ﬁ&%ﬁﬂj %E VCELL= 3.5v—1.8V
Overdischarge detection VeeuS 2.120 2.200 | 2.280 \" C
voltage
ﬁ&%ﬁﬁﬁ%& VCELL= 1.8V—3.5V
Overdischarge release Vee D 2.600 2.700 | 2.800 \ C
voltage
18 1 B AR N A R B Veg = 3.5V—1.8V
Overdischarge detection toct  |Cepc=0.1uF 0.5 1.0 1.5 sec C
dead time
P E) e NI Ve = 1.8V—3.5V
Overdischarge release tocz  |Cepc=0.1uF - - 15.0 |msec C
dead time / l
BERRHEETE VCS=0V—0.3V
Overcurrent detect voltage Voc 85 100 115 mv D
BERBRV-InFEE V-=1.0V—0V
V- pin overcurrent release Vim 120 150 180 mV D
voltage
V-ﬁﬁ%j}bﬁ@‘/*ﬂé*ﬁ, VCELL= 35V

R 1 60 kQ D
V- pin pulldown resistance P |v-=1.0v > 30
i@%iﬁﬁ%ﬂ’[‘@ﬁﬁﬂ%l’aﬁ CCOL1=0.001UF
Overcurrent detection dead toct  [VCS-VSS2=0V—0.3V 5 10 15 msec D
time
3 %ﬁfﬁ'ﬁ;{:@mﬁfﬂ CCOL2=0'001UF

t 1 15 msec D
Overcurrent release dead 02 lyCS-VSS2=0.3V—0V > 0

X1

COEB IFEHEFHRIHELGYET

The parameter is guaranteed by design.

/N

MM3474L02Vxx
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10. EXBIHFM  (#E) / ELECTRICAL CHARACTERISTICS (Continued)

(4430 Z18 S / unless otherwise specified, Ta=+25°C,VDD=17.5V,VCELL=3.5V,SDC=SOC=SEL1-2=VDD )

PARAMETER SYMBOL| TEST CONDITIONS MIN TYP MAX RAL | e EiE
a—rMERHEER VCS-VSS2=0V—1.5V
Short detection voltage VstiorT 0.30 0.40 0.50 v D
S a—MMEF ARG B8] VCS-VSS2=0V—1.5V
Short detection dead time tsHorT 100 300 600 | usec D
DCHGixFY—RER Ver > VS
Pin4 ( DCHG ) source ISODCH VDCHG=VDD'O.5V - - -20 uA E
current
. Ver < VS
DCHGImF I Eifi
I,D =0. - -
Pin4 ( DCHG ) sink current | siPer |Voeue=0-5V 20 uA E
DCHGi#FH A EEH Ver > VS
Pin4 ( DCHG ) output VoDcH [VDD-Vpore vdd-05| - - v E
voltage H Iso=20uA
DCHGi#FH A EEL Ver < VS
Pin4 ( DCHG ) output VDL [VogieVSS2 - - 05 | v E
voltage L I=-20uA
. Ver < VeV
OVigFYV—ARER
IOy |Voy=VDD-0.5V - - -
Pin1 ( OV ) source current SOEV YoV 0.5 20 uA E
. Ver > VernU
OVimF!)—J&ER
Tleak _ 0. ] ]
Pinl1 ( OV ) Leak current eakOy |VOv=Vss2 0.1 uA E
SELinFLEE Vigg < VeeuS
Veel i i _
SEL input voltage L SEL 0-5 v F
SELimFHETX Vigg < VeeuS
Ve H 0. - -
SEL input voltage H SEL Vdd-0.5 v F
SELixFE iR Vern = 3.5V
I - . .
SEL input current L |SEL=VDD 0.5 1.0 UA A
SDCimFiR i Bt Ve = 3.5V
Iopcl i i _
SDC detection current Sbc 0.1 uA F
TeocH _ ] ]
SDC release current Sbc 0.5 uA F
SDCimF &R Ve = 3.5V
I - . .
SDC input current P Repc=1MQ 0.8 1.6 uA A
SOCimFiRH EiR Vern = 3.5V
Isock i i _
SOC detection current soc 0.1 uA F
SOCim-FFEBRER Ve = 3.5V
IeocH _ ] ]
SOC release current soc 0.5 uA F
SOCﬁﬁ"ﬁ%%iﬁ VCELL= 3.5V
I - . .
SOC input current 50C  |Rerc=1MQ 08 | 1.6 | uA | A

MM3474L02Vxx
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11.  BIEERRE / TEST CIRCUIT
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12.

#¥HEEREA / OPERATION

12.1. BFEJERREEE / Overcharge detector

BiMOFEERC, VSS1-V1tnFREE. V1-V2nFREE. V2-V3inFREIEE. V3-VAinFREEE. V4-V5inm
FHREEOVINABEFTERHEE(Typ.3.750V)LL E | FFSOCHHFERNSOCHH FIRHERUTER
HEEMMDBFREBREERELET , SMFIFTINADV B RSN SOV A i Fh"Hi-impedance"£ &0,
TWADIERICEDTIADVEN  SMTFFEEFIEINCh MOS FETZOFF 3 CE(CE TEMDFEEZZ I LE
RS

During battery charging, if any voltage between VSS1 and V1, V1 and V2, V2 and V3, V3 and V4, V4
and V5 exceeds overcharge detection voltage (Typ.3.750V), or if the SOC input current drops below
SOC detection current, the overcharge state of the battery is detected. The OV output pin to which
an external pulldown resistor is connected becomes "Hi-impedance",it is pulled down by the pulldown
resistor, the external charge control Nch MOS FET is turned off, and then battery charging is
prohibited.

BFREREE %, OV himF(d"Hi-impedance"hitE AENTWET A, 4F(FNch MOS FETOZF £A (14— *%&
NUTERERERT ENTEET, 20, VSSI-VIIHFRERE. VI-V2FFHEEE. V2-V3inFREEE.
V3-VainFREEE. V4-V5inFEEEDE T BFEEEREL(Typ.3.550V)LLF . GHNOSOCHRFEih
SOCimFAERERULDBZECATRBRENEIRLET  BFREBIKRENEIFTHE0VH HinFIE"High"
LAILERD, 544FFNch MOS FETZONY 3 CEICLr TEMDFTEEN AIGELBNET

Although "Hi-impedance" is output from the OV output pin after overcharge detection, load current
can be applied via a parasitic diode of the external Nch MOS FET. After that, if all the voltages
between VSS1 and V1, V1 and V2, V2 and V3, V3 and V4, V4 and V5 drop below the overcharge
release voltage (Typ.3.550V) and the SOC input current exceeds the SOC release current, it releases
the overcharge state. If it releases the overcharge state, the OV output pin becomes high level, and
the battery can be charged by turning on the external Nch MOS FET.

BRERERFOBFEEBERIFFICIEL. COVIRFDIMTTBREICI>TRRBICHEEHRET SN HEFE
T WINADEILEENBREBREEEULICHS>TEH, @I BRI TGN (COV=0.1uFEF
Typ.1.0sec)IC€ T I EENBREREEEUT LGN EBRERHEEILER A T-. BFEERH
REICTE2TOEILEENBREEREELUTICH->TEH, BREEIRF RS R R (COV=0.1uFk
Typ.0.1sec)ICWV T NADEILBEENEBRERFEELULICHELHE BREBRENSOEIFELEE A,
SOCHHFIZ K DBFEBRH (T F AR HFRE (X < BIEGEED & TOVIX"Hi-impedance" ' AshE T,

At the time of overcharge detection and overcharge release, dead time can be set depending on
external capacitor values of the COV pin. Even if any cell voltage exceeds overcharge detection
voltage, overcharge is not detected as long as all the cell voltages drop below the overcharge
detection voltage within the overcharge detection dead time (Typ.1.0sec at COV = 0.1uF). Moreover,
even if all the cell voltages drop below the overcharge release voltage in the overcharge detection
state, it does not release the overcharge state as long as any cell voltage exceeds the overcharge
release voltage within the overcharge release dead time (Typ.0.1sec at COV = 0.1uF). There is no
dead time for overcharge detection by the SOC pin; therefore, the OV pin outputs "Hi-impedance"
after circuit delay.

OVIHFDE AIEPch A—TURLAV H hEE-TEY  EBERIE "High"'LR LA Ash., BFEERIL
"Hi-impedance" At hEhFT,

The QV pin output is Pch open drain output. High level is output at the normal time, and "Hi-
impedance" is output at the overcharge time.

MM3474L02Vxx

MITSUMI ELECTRIC CO.,LTD.




(14/24)

12.2. BREMHERE / Overdischarge detector

BOMERC, VSS1-V1tgFREEE. V1-V2inFEERE. V2-V3inFREEE. V3-V4inFREE. V4-V5in
FRBEOVNI NI B ER L EBE(Typ.2.200V)LL T . £2(ESDClinFEFRMNSDClm FHRH B LU TICE
. BDBREIREBZRE UETS , DCHGH HimFh"L"LAILERD . 4T EHI{EINch MOS FETZOFF
FBREICL TEMDREZELLET,

During battery discharging, if any voltage between VSS1 and V1, V1 and V2, V2 and V3, V3 and V4,
V4 and V5 drops below the overdischarge detection voltage (Typ.2.200V), or if the SDC input current
drops below the SDC detection current, the overdischarge state of the battery is detected. The

DCHG output pin becomes low level, the external discharge control Nch MOS FET is turned off, and
then battery discharging is prohibited.

B ER L % . DCHGHE HinF [ "L"LAIAH ASh TOET A 44 4FFNch MOS FETOZE£EA (74— FEL
TREERERTENTEET, Z0%. VSS1-VItHnFRERE. V1-V2inFREBE. V2-V3inFREEE. V3-
VainFEEE. V4-V5in FREBEEOE THMEBREE(Typ.2.700V)LL £ | BHEMDOSDCinFE iR NSDCiin
FREBRERULDSEICAREBRENERULET . BRERENOEIFT HEDCHGH HimFId"H €GN,
5 F1FNch MOS FETZONT 3 Ct(cHTEMDREN AT BEERNET,

Although low level is output from the DCHG output pin after overdischarge is detected, charge
current can be applied via the parasitic diode of the external Nch MOS FET. After that, all the
voltages between VSS1 and V1, V1 and V2, V2 and V3, V3 and V4, V4 and V5 exceed the discharge
release voltage (Typ.2.700V) and if the SDC input current exceeds the SDC release current, it release
the overdischarge state. After releasing the overdischarge state, the DCHG output pin becomes high,
and the battery can be discharged by turning on the external Nch MOS FET.

B ER R ERRFICIE, COClHFDIMIITREICL O TR RIGHRERE T S ENHEFT,
WIFRIDELEENBEREREEE L TICES>TY, BN ERMNA RIS EFHE AN (CDC=0.1uFEF
Typ.1.0sec)IZ2 TR I BEENBREREEE LU LEGNILBRBREIFILER A -, BRERH
REICTETOELBEENREBREELULIZG>TH, BREE R RISHFHE M (CDC=0.1uFFF
Max.15msec)IZWVF A DL BEENREBREEUTIZALE BREBRENDEREILEE A,
SDCifiF (2 &L BB (2 [F TR RIS HEE (X< BEEZEDHAH TDCHGIX "L"LAILDHAShETS,

At the time of overdischarge detection and discharge release, dead time can be set depending on
external capacitor values of the CDC pin. Even if any cell voltage drops below overdischarge
detection voltage, overdischarge is not detected as long as all the cell voltages exceed the
overdischarge detection voltage within the overdischarge detection dead time (Typ.1.0sec at CDC =
0.1uF). Moreover, even if all the cell voltages exceed the discharge release voltage in the
overdischarge detection state, it does not release the overdischarge state as long as any cell voltage
drops below the discharge release voltage within the overdischarge release dead time (Max.15msec
at DC = 0.1uF). There is no dead time for overdischarge detection by the SDC pin; therefore, the
DCHG outputs low level after circuit delay.

BREREEZRET 5L ICASORELEBEFLL, ICHHETIEREBRSEET.
Once a overdischarge state is detected, unnecessary circuits in the IC are stopped and the current
consumed by the IC is reduced.

DCHGi#F D H A3 1FVDD-VSS2 M CMOSH A L >THY L @ ER(XVDDLARILHAH Adh ., BIERIX
VSS2LANJLASH AENFET,

The DCHG pin output is CMOS output between VDD and VSS2. VDD level is output at the normal
time and VSS2 level is output at the overdischarge time.
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12.3. BERBH. Pa—rRHEE / Overcurrent detector , Short detector

UM Z AT, CS-VSS2inFRIBEEZEMRUET . MERIAEIKBORIC. BRTEBFCLH TCSInFE
ENBEREEEE(Typ.100mV)LL EICBREBERIREZRE LES , CSinFEENVa—MRHERE
(Typ.0.40V)LL EICT33EYa— MEHIRREZRHE LET , DCHGH HimFho"L" LA ZE AL, M (TR E S
f#INch MOS FETZOFF3 3 CElC Lo CRIBRICKERNANSCEEHEET

The voltage between CS and VSS2 is monitored by using a sense resistor. During a dischargeable
state, if the CS pin voltage exceeds the charge overcurrent detection voltage (Typ.100mV) due to
load short, etc., an overcurrent state is detected. If the CS pin voltage exceeds the short detection
voltage (Typ.0.40V), a short detection state is detected. Outputting low level from the DCHG output
pin and turning off the external discharge control Nch MOS FET can prevent large current from
flowing in the circuit.

WMEBEFRIREFZE Va— MEHKENMODEIFE . V-inFERAWVTITVET, V-iiFEVSS2inFENRICIE
V-iiF T IAI B (Typ. 30kQ)EAM Y F A NE SN TLET . A vFIFBEFRE U<IEa— M LizEE(CON
L. BEF(MERTRER)FOFFLTVEY . BERBHFLE Va— MEHRCAFIBRSNTT—TUKEEIC
B3E. V- FRV-imFIIAD B EN LCVSS2im F BELICE IMNET , V-in FEENBERBIRV-inF
BE(Typ.150mV)LL FERSZRF R T, BERBHFLIF Va— MEHKENBEBEIRLET,

The release from the discharge overcurrent and short detection state is done by using a V- pin. A V-
pin pulldown resistor (Typ.30kQ) and a switch are built into between the V- pin and the VSS2 pin.
The switch turns on when overcurrent or short is detected and turns off at the normal time
(dischargeable state). When the load is opened after overcurrent or short is detected, the V- pin is
pulled down to the VSS2 via the V- pin pulldown resistor. When the V- pin voltage drops below the V-
pin overcurrent release voltage (Typ.150mV), it will automatically release the overcurrent or short
detection state.

BERREFICIE, COLLIGHFDIMT T REICE O TARRICHMERET S ENHEFET . AEREF
FFIZ(E. COL2IGF DIMT T B EICE > TR RERICHEZEZRE T AN EFE T, CSinFEEMNBERR
HEEZBERRA ARG HERE(COLL=0.001uFTyp.10.0msec) A L3 S LB ERIKEFHREL.
CSinFEEMNI—MRHEREE L a— MR AA BRIG BB (Typ.300usec, N ERE E ) WA L ¥ 5L 3—bk
KEERHELET, V-In FHAIBEREIFF BIGFFHE(COL2=0.001uFEFTyp.10.0msec) Ll L DB E R E
IRV-InFEELUTEHIFT 5L COLULHFITHERINIIMTTBEENEREMEL . BEREHIKEFT:
[Fa—rMEHIRENSEIRLET,

When overcurrent is detected, dead time can be set depending on external capacitor values of the
COL1 pin. When overcurrent is released, dead time can be set depending on external capacitor
values of the COL2 pin. If the CS pin voltage maintains the overcurrent detection voltage longer than
the overcurrent detection dead time (Typ.10.0msec at COL1 = 0.001uF), an overcurrent state is
detected. If the CS pin voltage maintains short detection voltage longer than the short detection
dead time (Typ.300usec, internally fixed), a short state is detected. If the V- pin voltage maintains no
greater than the V- pin overcurrent release voltage for longer than the overcurrent release dead

time (Typ.10.0msec at COL2 = 0.001uF), the charge of the external capacitor connected to the COL1
pin is discharged, and it releases the overcurrent detection or short detection state.

MM3474L02Vxx

MITSUMI ELECTRIC CO.,LTD.




(16/24)

12.3. BERBH. a—MEHER (#=) / Overcurrent detector , Short detector (Continued)

CSimFEVSS2HDBEMNBEBRIRH BEULLEGYBEBRRMFRICHELUAISEERREEEUT
L3 H5 6 . COLLGEFICHERSN SR EDBELBERBRFRICHE ORI FEFSN . BERERTZE
ISERERICHEBEBEINET T /ULRAROBREERA RN . CSiiFEVSS2im FRIDBEMBERB L BELL
LEBERREBEUTERYIRT LG5S, CSiiFEVSS2inFRINDEENBERREEBEEUT LR
LHEENBERERFRCEBLULOBEFCOLIGFITERINIIIMTITEENERITBERMES
nMEBERBREEAEIBEELA(TRER-L), LML, CSInFLVSS2inFRINEEMNBERIRLEE
LT ERBHHRRABERERTBICHRELTOEZA ., BERBK L EELT OXECOLLGF Ikt
NEBENERERFRFSN, AERBRHEEL LORBREEESNS-H. TORXEDEEHBEERIRAM
FRGEELGHIEMBABRERHELET  (TEER2).

If the voltage between the CS pin and the VSS2 exceeds the overcurrent detection voltage, and if it
drops below the overcurrent detection voltage within the overcurrent detection dead time, the
voltage of the capacitor connected to the COL1 pin is maintained during the overcurrent release
dead time and released after the overcurrent release dead time.

Therefore, even if pulsed discharge current flows and the voltage between the CS pin and the VSS2
pin repeatedly exceeds and drops below the overcurrent detection voltage within the overcurrent
detection dead time, a overcurrent state can be detected.

If the time where the voltage between the CS pin and the VSS2 pin drops below the overcurrent
detection voltage is longer than the overcurrent release dead time, the charge of the external
capacitor connected to the COL1 pin is discharged every time and the discharge overcurrent
detection function does not work (Figure 1).

However, if the time where the voltage between the CS pin and the VSS2 pin drops below the
overcurrent detection voltage is shorter than the overcurrent release dead time, the voltage of the
capacitor connected to the COL1 pin is maintained during the duration below the overcurrent
detection voltage and charged during the duration exceeding the overcurrent detection voltage.

If the total of duration for charging reaches the overcurrent detection dead time, discharge
overcurrent is detected (Figure 2).

V- Vm
VSS2
‘ VREF
COL1 . VREF/2
T e
\l \l VREF
/ ------
O I
.. .. VDD
DCHG ..l_ VSS2
t t to L/ )
K Ot « tltocs X oo~ oot~ bttt =too
Figure 1 Figure 2
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13. #4325 Fv—b [ TIMING CHART

13.1. OVERCHARGE FUNCTION
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13.2. OVERDISCHARGE FUNCTION
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13.3. OVERDISCHARGE CURRENT FUNCTION
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14.

I FA @& / TYPICAL APPLICATION CIRCUIT

AEMEHSINTOAICABRBHIEUTOREELS>TEYET,
FREICERBOREERDOMEIL., P.22[ ARG R ESBREVET,

Typical application circuit of this document is the following settings.

Please refer to page 22 [15. Dead time characteristic] when you change the setting dead time.

MBI E R H R ISR / Overcharge detection dead time . Typ.1.0sec
BFREEIRFRISHHE / Overcharge release dead time : Typ.100msec
B E % H R BRI EERE / Overdischarge detection dead time . Typ.1.0sec
BREEIRTRIGHR / Overdischarge release dead time : Max.15msec
1B E FiiRk H RIS R / Overcurrent detection dead time . Typ.10.0msec
B E 8 IR ARG BFR / Overcurrent release dead time : Typ.10.0msec
BERBREER / Overcurrent detection current . Typ.20A

14.1. S5EAEEA] / 5 cells protection circuit

P+ a
It hl
th MM3474 i A
e |
1|0V SOC | 2
Gl ! H Csoct <ERsocu
D R 22kQ 21y . 1 TOMuF S470kQ A
- 19 1
Qm VY I: V] Toow| LReoon
! TOIF| S470kQ Ruog: 100Q
4| 3|Cs VDD &: ] 4 W
L Cw,
e T 220F Rug TR
Ii DCHG V5 | 17 20 _T_ - RS
v —
< R Goon 5 | cov v4 | 16 Tomr Ryfe e V0
Zookp  OMF R T ol
Sooor T 6 | coc va |15 Tour | ngue e
D otuf [ | 1o Y e
B 4 _| Qov - TO.IF Ryx 1k V3
G '3 Coowr 7 | coLi v2 | 14 Py RAA -
0.001uF[ | :: 1 W——¢__ v
Coor | 8 | coLz vi |13 AL vaw‘/‘l’l;Q
Rovi = 0.001uF[ [ = Reeiz 1 cun B — Vi
43MQ< S kQ 0.1uF
9 | vssi SEL2 | 12
° ’ < Reewn
> ke
Rov: < < < 10 | V8S2 SELI | 11 —
5.6MQS Roce S c% <= Rov
100Q] 100 10MQ
G G : :
P_ = D D = AVAVAV
—_ Rsense 5m &

AERIESEFELTREMGEABHZERLIZBDTY,

ERICSHEASNIRELEFHICIELT, BMADME. FREXR. HEMELLELTHTHRIFDIZ
CEHERATECEIBRELLET,
AEHREOERMHFEICREB SN TV S LA MORREELNERT HEH.
BWIEFFICOEELTL, HHEZOEZEVIRETDOTI TETEL,

This circuit is shown as an example of typical application for reference.

According to the conditions which are actually used, the maximum rating (voltage, power dissipation,
ESD tolerance, etc.) of each parts should be verified enough.

Mitsumi Electric Co., Ltd. assumes no responsibility for any trouble or damage as a result of the use
beyond standard range of this product indicated to the electrical characteristics of this specifications.

AEEARREITIE. SE/I0ERELARBHEZESHLTEYET,

Z O AR RGO BFOFE RIZ DL TIE, [MM3474 7)) r— 3> /— N &S BEEVLVET,
5 cells and 10 cells protection typical application circuit are described in this specifications.
Please refer to [MM3474 application note] for other typical applied circuit and notes.
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14.2. 10E & AR / 10 cells protection circuit
P+
MM3474 (2)
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13
.| =Rz Lo
el S kQ 0.1uF -
»—E vssi SEL2 | 12 K
- Z Reere
> 1kQ
»—E vss2 SELI I’——
CTTTTTT MM3474 (D K
D2 * 1 E
T 20 ’
o 1] ov soc [} |,
D SRva 22kQ _l 1 T | O.IuF
E_w,_._| _ o
o 2 |v soc =1
! T O.1uF R 100Q
——3]ecs vDD | 18 ] ” - Yy
E == DD1
,T 1 T 2.2uF Ry 1 Q
DCHG V5|17 Py M
il |7 1T on W .
< Soon o AL Ry ==
N e Ll va o] + W—"
T T O.1uF Ryai TkQ
2 i e 0 R K To W
o1 Q Rt — Cvan V3
!! o : oV oot ,—7 coLl va —|]4 _Dqu RVi‘A]AkQ ?
0.001uF[ | | T on W——— o
Cooz [ ['8]coL2 vi |1} AL W o
Rovi = 000MF[ L L1 > Reewr Loy
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S } D D { S
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KERFSEFELTHREMGIGABIZRLIZEDTT .

ERICSHERASNSRECEFHICIELT, BMADMIE. FREXR. HEMELLELTHTHRIFDIA
CEHERTECESIBRELLET,
AEHREOERMFEICREB SN TV L LA MORREELNIER T HEH.
BWIEFFICOEELTL, HHEZOEZEVIRETDOTI TETEL,

This circuit is shown as an example of typical application for reference.

According to the conditions which are actually used, the maximum rating (voltage, power dissipation,
ESD tolerance, etc.) of each parts should be verified enough.

Mitsumi Electric Co., Ltd. assumes no responsibility for any trouble or damage as a result of the use
beyond standard range of this product indicated to the electrical characteristics of this specifications.

X ARESARREICIE. SE/I0ERELARBZESLTEYET,

Z O AR RGO DFE RIZ DL TIE, [MM3474 7)) r— 3> /— &S BEEVLVET,
5 cells and 10 cells protection typical application circuit are described in this specifications.
Please refer to [MM3474 application note] for other typical applied circuit and notes.
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15.

RIS EREME / Dead time characteristic
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RBLTLSIERESEITRO TS,

Please decide the constant of the capacitors for a dead time setup (C cov, Ceoer Ceortr Ceor2)
after checking the notes of [MM3474 application note].
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16. 4 EE

5 DIMENSIONS

/Xv/7r—<: TSOP-20C / TSOP-20D
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17. ~X—9RAE
MARKING CONTENTS
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Ov ~No (Date Code)

Wiga

Model name

ORNCOENCORNCORNC)

MM3 47 4L 02V BE| 4 7 4 L 2

No.  SEM.-SP-V20DC-0001
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18.

19.

ftH=EI8 / NOTES
- REMITEADOEEE. /ONVIFEDLIABTIEFENTEYETOT. ARHBOFEABRILSME
RAWEWESHEELELEIFET,
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.

- COHGEFERALEBICKY. EEFOTEMAEICRODIMENRELEE . SRR ORE - 8K
BEFRDDILOLUNIDEELTE, BHIFZDEFZEVFELADTI TERTILY,
If a use of this product caused a dispute concerning the industrial property of a third party,

we are not responsible for any disputes other than those which are directly concerned with

the manufacturing and manufacturing method of our products.

- AERIFEOVE1—F-OAKER - BIEMEER - STRIBEER - TIEMM - EXRAORYL-AVESR -REE.
—REFHBIFERINSGILZERILTEYET,
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.

- AR (BEE-JIEE) OFEERE MR A=y - RBEBHESF -THXK THILEBEZFICCHERE
PEADRIE. FRNICRFEROFCTITER U ZEEFTIOBELILLET,
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, diaster-preve native & burglar-proof units, or the like,
you are requested to inform our sales section in charge of such a use in advance.

- MEFEER - EEDBEISE - BT OREER - ARICROIEBRBFRZFICIXSHERITESALTIZEL,
Don't apply this product to any aeronautical & space systems, submarine repeaters,
nuclear power controllers, medical units concerning the human life, or the like.

- KA REICRBSNA TV IEEMEL, KERBOBEEMNLGBELENAZRATLIHDELDTT,
HOT, ERICAKBBEFERAINDZ ST N EBEZHEERDOAE K- K& FHEELTIZEL,
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.

- REGOBR-S-FEAXEFEYGERFICER TSRS O B ARNGERBRICOTELTIEL.
LR FFEFEZEVDIRETDOTIT TR,
No responsibility is assumed by us for any consequence resulting from any wrong or improper use
or operation, etc. of the product.

ARMAAREICEHIN-AEE . BHITEN CEREHNIFER T HILIETRELZIL,
No part of the contents contained herein may be reprinted or reproduced without our prior permission.

EX#kULN EDFE / ATTENTION
- AERIE HFICEOTIIREBERICEDIEEEZITOTVVGELHYFET O T, BUIRWLICIFEITEELLZILY,
Be careful about possibility of damage by static electricity.

- RERIE BPNEOEO. O SDRRANREBEDZEEZTZVVDOT. CORICEELTIFER
&L,
Package is so small that it is easily influenced by external thermal-stress and humidity.

- AERIE. WBREHREBEFAZLTEBYFE A BREFBRORN REZ(THRETO I FEAILE (T TS,
This product is not designed to withstand radioactivity, avoid using in a radioactive environment.
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