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4.

L2 / Outline
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PRSI, Rl IR A BCREATIY, AETTUE, EEICH I R, V-1
FA s A6 FL VA AR B V=i 1 LS LRI, DCHG 1 H iy FESTFH, 3o IR % S s AR IR 2 i

%38

=375, 47, SHTRPE U]

¥ SEL1FSEL2 5 VDD AHZE sk ¢ SEL2FMISEL1 5 VSS2.2 )i 4% FBH, n] #4757, 477, 3
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fill / BLOCK DIAGRAM
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7. i fwilH / PIN FUNCTION DESCRIPTION

sNo| M4 | FA/fTHY ]

PINNo.| PIN NAME |INPUT/OUTPUT PIN DESCRIPTION

1 oV OUTPUT | 7o TS Tl 5 1 5 1o PYAITE IR A I T 50 0 11 o
Charge control output terminal. Output type is Pch open drain.
- i % B (Normal mode) : “High”
- 1 78 L IF (Overcharge mode) : "Hi impedance”

S INPUT | e s ot G A o B 0 28 - S ORI
Input terminal connected to charger negative voltage. Detected charger
connection and load detection.

S8 INPUT Vi yrskions 7. i cs- VSSZIEU [ B AT AL PO, DCHG
iy T L, AR 1K F I
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.

4  |[DCHG OUTPUT [BCEfz i thim 1~ CMOSHith .
Discharge control output terminal. Output type is CMOS.
* J# 5 I (Normal mode) : “High”
« L I (Overdischarge mode) @ “Low”

5 |cov INPUT ik 7 FEL ARSI, I [R] 152 5 ity o COV i1~ VSS2u 1~ [F] BT i 2 1)
FEL 25 O AN B Y. B[R] TR AT 48 o
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.

6 |cDC INPUT T O PR AP AN BN B[R] 3¢ 5 ity 1o CDCii -5 VS S 23 1] FIrie 42 1)
FHL 25 ] 0 AN I8 Y. B[R] TR AT 82
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.

7 |cOL1 INPUT Bk FL I PR AN IR I [R] 8 2 ity o COL 1 ¥ 1--V'SS23ity - [l B2 (1) 1)
FHL 25 0 AN S8, B TR) TR AT 82
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.

8 COL2 INPUT ik FE L AR o AN S . B 1) 18 5 i 1o COL2% -5 VS S 231~ [H] 1 H2 1
X ATR AN BN I TR BEA T BEE
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.

9  [vssi INPUT V1 HLIB R A F Hs B A\ i1
The input terminal of the negative voltage of V1 cell .

10 [VSS2 INPUT ICHE b T

The input terminal of the ground of IC.

MITSUMI ELECTRIC CO. LTD
CONFIDENTIAL

]

MM3474D01Voo

MITSUMI ELECTRIC CO.,LTD.




7.

i ¥ e B / PIN FUNCTION DESCRIPTION

Ut FNo.,
PIN No.

i T
PIN NAME

EIPNE R

INPUT / OUTPUT

B
PIN DESCRIPTION

11

SEL1

12

SEL2

INPUT

3,4, 5 N HIIN P
This pin is for changing function for 3cell in series or 4cell in series , Scell
in series.

SEL1 SEL2

5 M

H H 5Cell in series

4 F5RH (V1 -V SSHi1- a5 32)

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

3 N (V2-V1-VSSit 1~ [H) 5 4%)

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

% SEL1=SEL2=Low/H J Il
% It becomes a static test mode in SEL1=SEL2=Low.

13

Vi

INPUT

RV VI IE L s FEI V211 4 He i A i 1
The input terminal of the positive voltage of V1 cell, and the negative
voltage of V2 cell .

14

V2

INPUT

HLM V2R TE L s FEI V3 11 4 Hs i A i 1
The input terminal of the positive voltage of V2 cell, and the negative
voltage of V3 cell .

15

V3

INPUT

CETAVRT L SN ERTAYZ S A ERES TN e
The input terminal of the positive voltage of V3 cell, and the negative
voltage of V4 cell .

16

V4

INPUT

HLl VAR TE L s . FRIB VS I D He g A i1
The input terminal of the positive voltage of V4 cell, and the negative
voltage of V5 cell .

17

V5

INPUT

LTIV 5 PR 1 L By A1

The input terminal of the positive voltage of V5 cell .

18

VDD

INPUT

ICHT HLYS R A S 5~ o
The input terminal of the power supply of IC.

19

SDC

INPUT

AL TR PR i A 1

The control terminal of output over discharge detection.

- ISDC>ISDCH DCHG: @ﬁijj 1’E(N0rmal mode)

“Tspe<IgpcL DCHG: J#Fi%% Il-(discharge prohibition)="Low”

20

SOC

INPUT

1o 78 OR3P i E A 1
The control terminal of output over charge detection.
Isoc>IsocH OV: il 3))/F(Normal mode)

Isoc<IsocL OV: JH%E I (charge prohibition)="Hi-impedance”
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8.  ZOA B N BUL
ABSOLUTE MAXIMUM RATINGS
m g g LA
PARAMETER SYMBOL UNIT
" " E
S o T stg 55 ~ +125 C
torage temperature
3 E W JE .
Operating temperature T opr -40 83 C
VDD~ it R X1
-0.3 ~ +
VDD pin supply voltage Vivoomax | Vss2r03 Vssat30 v
Vi f i i W JE
\% - ~ +
V5 pin supply voltage VSMAX V0.3 Vopt0-3 v
P v P s i A\ g 1 [B] FL M
Voltage between the input terminals V ellMAX -0.3 ~ +10 \Y
of voltage of battery
T CSIETE ] v
Vv lﬁﬁ% CS{Wﬁ? T A V-MAX Vpp-30 ~ Vpp+0.3 v
V- pin * CS pin supply voltage Vismax
W7 -DCHGH I v
OVii 7-DCHGRT T W = OWAX | (0.3 ~ Vppt0.3 %
O V pin = DCHG pin supply voltage VbcHGMAX
SEL¥nJ~ i N &k
\Y - ~ -+
SEL pin supply voltage seLvax | Vsso0-3 Vop*0.3 v
SDC+ SOC i -§ It it it =
03 ~ +
SDCpin supply voltage Vspomax | Vssp0-3 Vopt0.3 v
f wBR Pd 300 mw
ower dissipation
%1 VDD~ EJit 1 R s oA R 5 o F s o
9. {EFSEIEH
RECOMMENDED OPERATING CONDITIONS
Tt H i Mm% LX)
PARAMETER SYMBOL RATING UNIT
GBI .
Operating Temperature Torr 40~ 485 C
PO HL
1 0. HS4%#M / ELECTRICAL CHARACTERISTICS
CBEAT R MIFRAC B 175 40/ unless otherwise specified, Ta=+25°C,VDD=17.5V,VCELL=3.5V,SDC=SOC=SEL1 *2=VDD )
i H w5 WA AT R/ R SN AT T
PARAMETER SYMBOLTEST CONDITIONS MIN TYP MAX UNIT Lok
ol y b =4.0V
IS (vadii T 1 Vet i 10 | 200 uA A
Consumption currentl (Vdd)
Wk vy e =3.
/ﬁﬁ?Eﬁ{{w (Vddi+) 2 Ipps Vg =3.5V i 50 10.0 UA A
Consumption current2 (Vdd)
/ﬁ%ﬁ%%ﬁ (Vddui 1) 3 Tpps Vep=1.8V i 15 3.0 uA A
Consumption current3 (Vdd)
V4 N7y T =4,
ER EE‘{{IL (V5ui7) 1 Liys Ve =4.0V i 40 3.0 UA A
Consumption currentl (V5)
ok Eﬁ{fﬁ (V5ui1) 2 Lys Vep=3.5V i 30 6.0 uA A
Consumption current2 (V5)
325 e =
/%%EE{{IL (V5 §) 3 Lyys Vep =18V ) 15 30 uA A
Consumption current3 (V5)
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1 0. H %M /ELECTRICAL CHARACTERISTICS (Continued)

CRA s I FRAC A5 190/ unless otherwise specified, Ta=+25°C,VDD=17.5V,VCELL=3.5V,SDC=SOC=SEL1*2=VDD )
TE T RATT B | W | Bk | P |y
PARAMETER SYMBOLJTEST CONDITIONS MIN TYP MAX UNIT Lol

i -y Vi Vg =3.5V
V4lﬂ'ﬁ.%iﬁﬂ)\Eﬁf}lh Tya CELL i ) 4300 nA A
V4 pin input current

Dt n =3.5V
V3iﬁﬁ'%iﬁu)\ HL Tys Ve =3.5 i ) 1300 DA A
V3 pin input current

-5 m Vg =3.5V
VZJWﬁ.?fFHIJ]\EE/JIL Iy, CELL ) _ 4300 nA A
V2 pin input current

Ui Vi =3.5V
V1 iﬁﬁ'%iﬁuj\ HL Tys Ve =3.5 i ) 1300 DA A
V1 pin input current
o 78 HL ORGP HL s Ta=0~+50C
Overcharge detection voltage VeenU Vg =3.5V—4.6V 3825 3.850 3875 v B
3 : Vg =4.6V—3.5V
ol 7 FL L Ve O | - 3.600 3.650 | 3.700 \% B
Overcharge release voltage
I 0 AP AR Ve =35V =4.6V
Overcharge detection tovi |Ccov=0.1uF 0.5 1.0 1.5 sec B
dead time
i A Yeru T OVE3V
AL S AR B L] _
Overcharge release dead time tov2 |Ceoy=0.1uF >0 100 150 msee B
I TR R s Vg =3.5V—~1.8V
Overdischarge detection voltage VCELLS 2220 2300 2.380 v C
Overdischarge release voltage VepwlD 2.400 2:500 2.600 v ¢
T T FL R AN SNV BT[] Vg =3.5V—>1.8V
Overdischarge detection toct  |Cepc=0.1uF 0.5 1.0 1.5 sec C
dead time
b B0 LA R AN S ] Vep =1.8V=>3.5V
Overdischarge release tpcz  |Cepe=0.1uF - - 5.0 msec C
dead time
o LR s VCS-VSS2=0V—0.3V
ILRLAL GRS IS Voc 135 150 165 mv D
Overcurrent detect voltage
i AL B V-3 T LS V-=1.0V—>0V
V- pin overcurrent release Vim 170 200 230 mV D
voltage
A i A VAN e Vg =3.5V

R 1 kQ

V- pin pulldown resistance PDlv=1.0v s 30 60 D
o R4 A B ] Ceor1=0.00TuF
Overcurrent detection dead toc; [VCS-VSS2=0V—0.3V 5 10 15 msec D
time
Tob FL AL 3R AN SR VL I (1) Ccor2=0.001uF
Overcurrent release dead time toc2 VCS-VSS2=0.3V—>0V > 10 15 msec D
SRR L VCS-VSS2=0V—1.5V
Short detection voltage Vstort 0.9 1.0 I v b
LR DRI AN N IS [R) VCS-VSS2=0V—1.5V
Short detection dead time | SHORT 100 300 600 usee b

[

MITSUMI ELECTRIC CO. LTD
CONFIDENTIAL

]

MM3474D01Voo

MITSUMI ELECTRIC CO.,LTD.




1 0. H %M /ELECTRICAL CHARACTERISTICS (Continued)

AT AIFRAC I 190/ unless otherwise specified, Ta=+25°C,VDD=17.5V,VCELL=3.5V,SDC=SOC=SEL1+2=VDD )

T T e 3 Bl | e | Rk | g -
PARAMETER SYMBOL|TEST CONDITIONS MIN TYP MAX UNIT ke
, . Ve > VeSS
DCHG i 15 AR HL 3
LoD A% =VDD-0.5V - - -2 A E
DCHG pin source current SOTCH | TDhCHG 0 b
, Verie < VeeuS
DCHGHi{ W W i -
DCHG pin sink current IsDen [Voena=03V 20 ) i uA E
DCHGi F i i Hi JEH Veprr > VepnnS
DCHG pin output voltage | VryDcH|VDD-Vpepg Vdd-0.5 - - \Y% E
H 15022OUA
, Verrr < VepnS
Vi o »
gggg‘ﬁfiﬁiﬁ tEEHiL | ViDL [Vocuo-vss2 i ] 0.5 v E
pin output voltage Iy=-20uA
. Veerr < Vgl U
e N 7oy
OV Yt L IsoOy |Voy=VDD-0.5V i ; 220 uA E
OV pin source current
, Veerr > Vgl U
T i 52 N7y
OV -7l s HL IleakOy [VOV=VSS2 0.1 - ; uA E
OV pin Leak current
SELﬁﬂ“ﬁ%L & Vg L Veen(V2¢eL ) < Vel i ) 05 v F
SEL input voltage L
P B <
SELiﬁﬁ% HHL T Vg H Viep(V2ceiL ) < Vel Vdd0.5 ) i v F
SEL input voltage H
i Vi Vg 1=3.5V,SEL=VDD
SELSi 1 HLit gy | CELLTPY 0.5 1.0 uA A
SEL input current
i RREER/) Vg1 =3.5V
SDCJﬁﬁ%ﬁfP R Igpel | CELL i ) 01 WA F
SDC detection current
SDCuity ¥t I FEL R Ve =3.5V
IspcH 0.5 - - A F
SDC release current Sbe 4
SDCliij ¥~ Hii Vep=3.5V
1 - 0.8 1.6 A A
SDC input current Sbe Rgpc=1MQ u
SOCHG T PR Y iR Ve =3.5V
IsoclL - - 0.5 A F
SOC detection current Soc 4
UE TR LR Vg =3.5V
SOCH; ¥ fift b HL IgocH | CELt 05 ) i WA F
SOC release current
SOCHi; ¥ Hi it Vg =3.5V,SOC=VDD
1 ’ - 0.8 1.6 A A
SOC input current Soc Rgpc=1MQ u
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11.

A.

A % 1%/ TEST CIRCUIT

}‘— V4 oV
j2oa
}‘— V2 V-
}‘— Vi CS

SEL1

SEL2

DCHG

VSS1 VSS2 COV CDV COL1 COL2

I
T T[T

#éém

H— )

DD sSDC SoC

<

V4 oV

SEL1 J
V5 SEL2
.z

V3 DCHG —Oo—@

V2 V-

Vi [

VSS1 VSS2 COV CDV COL1 COL2

N
T T 1T T

VDD

V5

V4

V3

\7

Vi

VSS1 VSS2 COV CDV COL1 COL2

SDC SOC SEL1
SEL2

ov

DCHG

I I

T 1T 1T T

P 3

+— VDD SDC  SOC SEL1
V5 SEL2
1z
V4 ov O.-@
V3 DCHG O
V2 v-F— L
=
Vi1 CS (—
/-
VSS1 VSS2 COV CDV COL1 COL2
A T
1T
VDD SDC  SOC SEL1
V5 SEL2
V4 ov O

v3 DCHG —O.-@
v2 V- —@
V1 cs
Lz Lz
VSS1 VSS2 COV_CDV_COLI COL2 | & = CM
L

S

DD SDC SOoC

V5 SEL2

\ SEL1

V4 ov

V3 DCHG

—O 7

N i ®®
VSS1 VSS2 COV_CDV COL1 COL2 7’-2;-’1
L L
T 1T [

Syt
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12.

JRE 1 / Operation

R LR L

* H AR, VSSIS Vs B K. VIS V2ugE k. V25 V3igal . V35 V4] H

JE. VA5 VSua R R TR b ) e s AR 7 FL AR FE R (Typ.3.850V) LA
.55, SOCH T IR AESOCH: T AP IR LA F I, ICHEAN AP IRA . SN hr
BELAHIZE 92 OOV H 3t Ay 5 BT "Hi-impedance", 833 R4z e FHz, 78 d 4255 HINch MOS
FET HOFF. Hijth 7 a2E L.

© SRR R, BAROVEH i1 2 FH T/ Hi-impedance", {H 51 4% H i n] i i 4h [ INch

MOS FETH) %4 it . EiX 2 )5, VSSISVImE s, VI5V2igm k. V25
V35 L V35 VAR LR . V45 VS a) B AR LR I 78 LR R HL R (Typ.3.650V) LA
T, HSOCH: 7 HL A SOCH TR v LA B, i 78 HUIR A Kl i o o 3 78 HIOIR AR R
Je» OV H st = v H,  #EINch MOS FET A ON, 7¢ Hi S n] LLIET T

© R SR S RARER, AT COV 1 AME I AR AN BN IN (A AT VOE . ANV

ST R, B E i ) R AE I AR R R R DAL, 7R A AR AN B B (]
M (COV=0.1uFRTyp.1.0sec), BIAEHE A 1 et i He &5 % 215 78 f ORGP i Hs AR I

EEFEOL FICAATE B AR B01E . 55, e RSN, BIME T i it i
# N BRI 2 AR LR, Eid e F A BR AN B N [R] (COV=0. 1uFIRf Typ.0.1sec) LAY ,

HEAA AR Z U R bl s BT 20 70 d g B v s LRI, ZEXpi ol R ICA BT i

FRHLRER AN . TICHUBRIT, 3L SOCHT 15 5 1L 1k ()3 78 LIRS B A AN IR BLINF 1], A 2%
AL N 5, OV H = BH 4T "Hi-impedance"

* OV 1 A% I A PYAE I B T i it G0 R I o v B P e H e A v PEL

"Hi-impedance"

MM3474D01Voo
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122 EOR AR HLES

© MBI, VSSIS VISR A, VIS V2iEE A, V25 Va3iEE k. V35 V4iE s
JE. VA5 VSua R BT R v ) H s AR R R FE R (Typ.2.300V) LA
.55, SDCHfi T IR ESDCH: T ARPT I LA R I, ICHEN I SO AR P IRAS . DCHGH H i
B AR HSEL, MR HE 2 FHNCh MOS FET A OFF.  HLjd i g 2% 11

SRR S, BARDCHGH H v 4ERF R, H 78 i g v] il ik #MFINch MOS FET
B25 24 W L. EIXZ 5, VSSIS VIS F . VIS5 V2uka k. V25 V3uia i
JE V35 VA k. V45 VS ) H R A B 7T U (Typ.2.800V) BA |, H SDCHify
FHMAESDCH bR R LA LI, ORISR i b . i BORIR SRR )G, DCHGH
R L E L SEH, AR EINch MOS FET A ON, i HE X i LHEAT 7.

* BB LR HIBOR TN, AT IS CDC - A LR AN BN N R AT B8, ANVE
WIS H v, L i ) s A OB AR R AR, R I R OR AN BRI (] P
(CDC=0.1uFFTyp.1.0sec), R e B (1) v it v Fe 0 b - 380 s g0 v R o i LB, 7
XSO FICA AT I SO R BIE . 53, TR BCRRY RS, BRI A7 1) v it o 8
T ESCRR IR B b, 7R H AR R AN IR I (] (CDC=0. TuF i Max.Smsec) LAY, H
A LT R S B RO T R DL R, IR RS L FICA T i
fREERBNE . TCHLIKIT, 0 I SDCH {7 545 128 I It 78 HLORA AT AN N I (7], AN A7 28 12 4k
i 5 ,DCHGH H IR "L

© WBORORYE, ICH AN E LR s L, R BRARIC A 9 HL U

* DCHG 1 #1424 h VDD-VSS2[i] fiICMOSHi Hy 385 I8 1% VDD/K S, o il
A % oA VSS27K -,

MM3474D01Voo
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s AR IR L L R ORI PR

© RPN R, SREEMCS S VSS2ui 1 IR . AR AT RERPIRA T, H T AR

SEJEIA,  CSu 7~ Y HL S AR FLR AR B (Typ. 150m V) BL_E I, TCHEAN G B AR IR S
CSiiii 1~ I L A AE B AR 47 B s (Typ. 1.OV) BA_LE B, ICHE N L B AR 9k & . DCHGS 1%
HAGHSEL", AR B3 HINCh MOS FET A OFE, MM B 11 8% rh A ke H i i ok

BRI A AR AS SRR A AR B A A V- R BEAT . IC BBV =S5~ 5 VSS23i 12

AT P BV T R R e H T Xt v 0 0 B (R IR 45 ON, BRI
HUTTASIN ) FRRIR A OFF, it O (R s B (05, TR AR, eV 7 F R
SV TR R ROVSS2I TR, V- T LR 2E i PR V-3 1 L
(Typ.200mV)LL F I, 3ot oL e AP B R A A

© RN, A IER COL 1 5~ M K LA R R AN I [0 EA T BOE o i LR BRI

AL IE S COL23% -4 MEZ 1 FL A AN BN I A AT e o M CSui 16 H R i ik F A OR
Fi s HL 447 1 FEL R AR AN BN I TR] (COL 1=0.00 1uF s Typ. 10.0msec) LA_L I, TCHEA IS H
TARTIRES o 2 CSui 116 s i T B R s L 2 0 1 T B R A AN SRV I (1)
(Typ.1.5msec, P} &[] 5 ) LA ISTCHE A FLER PR AUIRAS o V-3 11 F ARG T3 FBLRAR B vV -3 1
P s L 4457 7 T R IR A B AN BB IS TR] (COL2=0.00 1uF I Typ. 10.0msec) LA_LIF,  COL 1 &Mz
R TSCR, HORT RS . R IR TR A B o

CS¥ij 15 VSS2 [ H I T 2 r g OR 9 v i DA EAH AR F ORGP AN NI IR TR B X
SRS AR O R H LU RIS SO, ERECOL 13 L AR FELZE 10 R S g A o LA B A
JEONVEINS TE) P DR, 3o AR R AN NN T, JEAT TSR o TR A IR RO, CS
i 1~H9 V'S S 2% 1] Y FEL IS A 1o FELR R 477 LS DAL A R G DR B I DA S S22 ) R 15 2
N, CSHii 15 VSS 21 A ¥ HEL s AE T FELUR DR 47 FRL s AT 455 R I ] 72 5 P A e AN SR
I T ALY, COLLEmAME A AR A, R R R A EC D). 2, CSii
15 VS S 21 ) R HEL s AR T LR R 7 FEL s LT G455 4 B ) 5 P 8 B AN SR I ) AR
(LT, G AR B s DA B DX B] P COL 13~ b A IR R AR e o FRR AR B He
Js A E PR DX Ta] ISP G r A b AT 78 v, o DX ) 5 o A I R DR AN I 8], eI 3R 4T
OB R R SRR E2).

e T SR ey I exzess [ e A
;Jj """ FW """ F1 """" -

VREF

VREF/2

VREF

Sty W tH W ty t i t tho ™
X totocr < titoc X ttocy « th<toct « thitthattia=toc:
X1 %2
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13.

718 / TIMING CHART

1 3—1. idaHEYHE/OVERCHARGE FUNCTION

VCELL

VGELLY
VCELLO

CS

BEHES

Connect Load

Voc

VSS2

VREF()
Vss2

BRI :
Load is Open L : t

Isoc

~+ N

IsocH

IsocL

COV A
VREF®

VREF(Q2)/2

VSS2

COL1
VREF@

VREF(Q2)/2

V8Ss2

CoL2
VREF@

VREF(Q2)/2

V8Ss2

DCHG t
wlf—,eobobk-kooroonnnnn e
Vs T T e e e e e e T — T —
oV t
VDD - .
Hi-Z | Hi-Z Hi-Z i-Z,
X . . . . . t
A 7,
tovt 7 tov2 tovt ﬁ 9—(}2(— tov2
EEARE BHIERE BERE BRIERE  FEEHIERE FEEFILKAE
(normal mode) (overcharge mode) (normal mode) (overcurrent mode)(overcharge mode) (overcharge mode)
] ERRAE ERRAE

(overcharge mode)

(normal mode)  (normal mode)

MITSUMI ELECTRIC CO..LTD
CONFIDENTIAL

MM3474D01Voo

MITSUMI ELECTRIC CO.,LTD.
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1 3—2. i T)EE/OVERDISCHARGE FUNCTION

VGELLD

VCELLS

VCELL
@

VGELLU
VCELLO

N

VCELLD [

VCELLS

Ispc

IspcH

Ispcl

cDC
VREF®

VREF@/2

Vss2

cov,
VREF®

VREF@/2

Vss2

~+ N

IDD : X : . : Lo . . . . t

DCHG 4 : . : . : o . R . t

VsSs2

VDD

" Hi-Z

'E tpy1 E' . ¢ tov2 E'E tpV2 E'

tpyl tpv2 tovl "

i B ILRAE BEARE FEREBH ALK AE EREARAE SEEREE
(normal mode) (overdischarge mode) (normal mode) (overcharge-overdischarge mode) (normal mode) (normal mode)
RERILRE BHRILRAE
(overdischarge mode) (overdischarge mode)

MITSUMI ELECTRIC CO..LTD
CONFIDENTIAL

MM3474D01Voo
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13— 3. A FIIAE/OVERDISCHARGE CURRENT FUNCTION

VCELL 4

VCELLD

VCELLS

CS AN amew
« Connect Load

VSHORT

Voc
Vss2

R
Connect Léad

AR
+ Connect Load

AT AR

V-
™ Load is Open

R AR

Load is Open

VREF®D

V8Ss2

COL1 4
VREF®

VREFQ)/2

V§S2

COL2,
VREF®

VREF(®2)/2

V8Ss2

VREF® i

-\

VREFQ)/2

Vs§Ss2

DCHG,,

VDD

V§S2

- - — — —

—_—_———

oV i
VDD

RN 2

> —>
toct : toc2 :
EERE

(normal mode)

BERERE

(overcurrent mode)

tSHORT

BEERE

(normal mode) ~ (overcurrent mode)

-\

—> S oy < N
toc2 toct "
. . . tpv2 .
EEIKE
(normal mode)
MERIEKE

(overcurrent mode)

BEBRILRE EERE

(normal mode)

MERILKE
(overdischarge mode)

MITSUMI ELECTRIC CO..LTD
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1 4. WHHEZS] / TYPICAL APPLICATION CIRCUIT

14-1. 571557 H vt 25441
P+
MM3474 (1)
ov 1|0V SOC | 20 |—\/\N‘—
—L Rw Rsocii IMQ
22kQ
m_'W"_E V- SDC E—\/\N\—
Qum Rspcin 470kQ
23 100Q
45 cs vDD | 18 VY
=L Cvons R 1K
) 2.2uF V51
DCHG 4 | DCHG V5 | 17 * A
:T: D R vv1‘:<Q T &
_l 0.1uF vat
|:| 5 [ cov V4 | 16 M 1
e :T:oc1w;= Rysr 1kQ T V4
D2 DI Coovi 6 | coc va | s Pl Y
] J:—‘| sl To. " —_
Rowi ovi Condr = ] To1F  Ruilk —
43MQ 4.3MQ 7 | coLt V2 | 14 *— W\
. J: L. - —L Cvz Rurt 1kQ ; V2
CoL1 0.1uF Ry T
= Ros 8 | coL2 V1|13 A
>oxQ[ L= L R low:’ —— Vi
oot H o | vssi SEL2 e O.1uF
L
i o.6M 0—| 10 | vss2 SEL1
RSENASE ]
P_ ’ Charge Discharge M

control

FET

control
FET

X CCOV' CCDC " CCOLI " CCQLz(Z:@EH‘T I‘tﬂ i&i Eﬁﬁ) EI/‘J 72%%[1/%:& [’;L‘F&}%_E' °

*Ccov Cepc*Ceori*Ceora ERRIERAE NN 32

Adjust the value of Ccoy®Cepe* Ceor * Ceora(Capacitor of dead time setting) to the following values.

ﬂﬁﬁiﬁ’zﬁﬁﬂ‘] IR, Ccov*Cepc"CeoLi 'CCOLzEG§{Eﬁ%EIOOPFuL °

If the value of Ceoy* Cepe*Ceorr and Ceop, 1s small , the internal circuit delay influences at delay time.

So adjust the value of CCOV " CCDC - CCOLI and CCOLZ

to 100pF or more , please.

A RS EIERRE . Coont 9 Ceora I L ZRAH LR 1:1005100: 1.2 1]

Adjust the ratio of Ccgp; and Cegp, between from 1:100 to 100:1 to do the stability operation , please.

VLA S 25 AR fa e, TR S N 3 S

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

conditions and operations should be thoroughly studied.

D R T LB T 5 RS PR S S i 5, R AN AR AT AT, 15 A1

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

NPT s, I KR T R R =T BRI, AN AR TSI, TN

Mitsumi Electric Co., Ltd. assumes no responsibility for any infringement of industrial property or any other right

of a third party or us, as a result of the use of these circuits.

MITSUMI ELECTRIC CO.,LTD
CONFIDENTIAL

MM3474D01 Voo

MITSUMI ELECTRIC CO.,LTD.
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1 4. WHHEZS] / TYPICAL APPLICATION CIRCUIT

14-2. 47153 FH L 25451

P+
MM3474 (1)
oV 1]ov S0C E—M\—
L R L Rsoor1 IMQ
22kQ
EI—WV—' 2 | V- SDC | 19 |—\MA—-
Quu Rsporr 470kQ
Ryopr 100Q
45 cs VDD | 18 Wy
St Rysi kR
1 — 2.20F
DCHG 4 | DCHG V5 | 17 _T_ Y\:"‘VA,,
L L —L Cus ——\/A
1 0.1uF | Rvar 1kQ T
5 | coVv V4 | 16 Y
L :|;|: 10 AT =4 .,
D2 CCOV‘—': _l 0.1uF  Rvas T
T 6 | CDC V3| 15 Py AM
I 0 o = ,
Ceoor =1 ] To1wF Rtk T
7 | coLt V2 | 14 *— W\
ingpsa ] __
Ceotr 0.1uF -
= Ros 8 [ coL2 V1|13
S2Q[ | I I
[¢
L o 0—| 9 | vsst SEL2
Rov :; RseL21
10MQ | 5 kQ
0—| 10 [ VSS2 SEL1
p_ LW [ALIE] R
Charge Discharge

VLA S 25 I AR rL e, TR S N 7 S

control
FET

control

FET

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

conditions and operations should be thoroughly studied.

D R T L T 5 RS PO S S i 5, R RIS AR AT AT, 15 A1

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

NPT s, R T R R =T BRI, AN AR TSI, TN

Mitsumi Electric Co., Ltd. assumes no responsibility for any infringement of industrial property or any other right

of a third party or us, as a result of the use of these circuits.

MITSUMI ELECTRIC CO.,LTD
CONFIDENTIAL

MM3474D01 Voo

MITSUMI ELECTRIC CO.,LTD.
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1 4. WHHEZS] / TYPICAL APPLICATION CIRCUIT

14-3. 3751 ] L 28451
P+
MM3474 (1)
oV 1]ov S0C E—M\—
4 Rwm L Rsocii IMQ
22kQ
EI—WV—' 2 | V- SDC | 19 |—\MA—-
Quu Rsporr 470kQ
Ryopr 100Q
45 cs VDD | 18 Wy
=L Cvons oo 1K@
1 — 2.20F
DCHG 4 | DCHG V5 | 17 _T_ Y\:"‘VA,,
|— | L Cu — V3
1 0.luF Rya 1kQ T
5 | cov V4 | 16 AA
L :|;|: 10 AETRAS == ,
D2 CCOV‘—': _l 0.1uF  Rvas T
T 6 | CDC V3| 15 Py AM
J:_ L Cuai ! 4 Vi
Cepor = ] ToiuwF -——
T 7 | coLt V2|14
Coott]
< R
=m0 18 8 | coL2 V1|13 o
Ccol2 1kQ
| 9| vssi SEL2 P
Rov | S
oM |
0—| 10 [ VSS2 SEL1 | 11
RseLin
1kQ
P— ; ; R.SENASE '
Charge Discharge M

control
FET

control

FET

VLA N S 25 I AR rL e, TR S N 3 S

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

conditions and operations should be thoroughly studied.

D R T LB T 5 RS PR S S i 5, R RIS AR AT AT, 15 A1 2

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

NPT s, I R T R R =T BRI, AN AR TSI, TN

Mitsumi Electric Co., Ltd. assumes no responsibility for any infringement of industrial property or any other right

of a third party or us, as a result of the use of these circuits.

MITSUMI ELECTRIC CO.,LTD
CONFIDENTIAL
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1 4. NHHEEZSH] / TYPICAL APPLICATION CIRCUIT

14-4. 1075 37 F H i 2541

IE

MM3474 (2)
4‘ 1|ov SOC | 20 I—\/\/\/\—
Rsoca
MQ
— 2| soe [ 19 |-mw—q
Rspcai
MQ Ryooz
L 3|[Cs VDD | 18 AAA
—3] e Yo, v
y — 0.1uF Rz 12
4 | DCHG V5 | 17 Too WA vio
To.1uF Ryaz 1kQ
Reoore < _I:E cov Va4 |1} A -
oMo > Coone Lo —X
T ] “TO.1uF Ry 1kQ —
J__—| 6 [ cDC V3 | 15 T AN 2
Rstz:: Copcz=—= __OC‘VMF Rum 1K \:)
1OMQS 71 coLr m -Lu ANVm —
|: - Cvz —
g \Z
Runz < 1 0.1UF Ryiz 1kQ -
= 8 | coL2 AN K] A
2203 |: I T Lo —_— V6
P-E vssi SEL2 1 S1kQ S 1kQ “To.1uF -——
12
-1
»-E Vss2 SEL1 I’—
MM3474 (1)
ov - 1|ov SOC | 20
i L
A 22kQ
w
Rvoos 100Q
3|[Cs VDD | 18 A
L - Too | ™
e | T 1.0uF Rys; 1k
DCHG 4 | DCHG V5 | 17 J—Cvm AN v
T 01uF | Ruar 1kQ
5| cov V4 | 16 A -
s K P =
F Ceovi]~ TOAuF [Rvai 1kQ
yo2 oK H 6 | coc I AM T
VvV
Rovi | < = 43"’\/‘('9 G°°°‘J: ] :1:001\/3‘7 Ryz 1kQ — V3
43MQ | = T [+ —— 7 | COL1 V2| 14 MW
L 7] ] T =,
'COLT 0.1uF Ry
< Ros ‘ -
o= 8 | coL2 V1|13 A
<>2'2kQJ— [ - <RseLi1 <Rseizt Cvnv _I_
b= b= Vi
CooLs | < 1kQ < 1kQ 0.1uF
L B Y >—|9 VSS1 SEL2 | 12
R s < | R -
seMG | S T |seme
H 10 | vss2 seut [ o H
1 ;
Rsense
— A
P Charge Discharge vy
control  control
FET FET

VLA S 25 I AR rL e, VAR S Y 3 S

These circuits are typical examples provided for reference purposes, so in actual applications, the circuit constants,
conditions and operations should be thoroughly studied.

D R T LB T 5 RS PR S S i 5, RS AN AR AT AT, 15 A2

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

NPT s, I R T R R =T BRI, A AR TSI, TN

Mitsumi Electric Co., Ltd. assumes no responsibility for any infringement of industrial property or any other right

of a third party or us, as a result of the use of these circuits.

MITSUMI ELECTRIC CO.,LTD
CONFIDENTIAL
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1 5. #MEKE / DIMENSIONS

6503 ;‘F 015°38

OATAARARY A
o\ 10| Ao
SR

FEEEREERY q_ |

0.620MAX

(1.00

[ \

l

0.22:01r 5T o

0.1£0.05
1.1£0

1 6. ZEINZ / MARKING CONTENTS

'\\ DDD*_]}.&H Code (04 HMNo,)
@ ~—Model No, (55

[ersum ELECTRIC CO.,LTD

CONFIDENTIAL
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1L 7. Ffargim
Notes

© ARBURHAS S A2 R AR A B ARNLE o R RTAS™ i (A

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.

< ARAE AR iy K 5 =05 TN B Gy, B B JRm) AR MR T VA AR DG A, LR
AGAEAT T
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.

C APERIEH T TEEHL-OANLAR B TRBL s M ALES-HUR- L L s - AVHLES - S, 0l i 5Bl
ELE KT
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.

< WA AR B AR IS LA (A A 4R 25 W 2 B RN e A PR 7= - A T 5 ML B /95 J0 28 A5 g e
{5, 555 AT A GBI R -
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 our sales sec

o BRI IR AL 3 LRS- I IR AR LA [ 1 e RIBL - A i B2y Lo S5 A

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

» AR PPN TAEREEE, S2Oh T U S R B AR HE T S A i, DA, R AE
SRR A S IR, 385 FE ARSI 22 A5 e PREAT AR O R BT

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 circui

AP AT B AN IE A S AR OC A R, A AL 54

No responsibility is assumed by us for any consequence resulting from any wrong or improper use or
operation, etc. of the product.

- ARSI ICEMI N A, REARAFFR, A B HEEE .

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

1 8. fd I v e i 0

Attention

< AP, TR A S S BRI IR A IS

=

Be careful about possibility of damage by static electricity.

< AT DRUONARRREBUN, 552 210K A AP AE LR 20, A IR

Package is so small that it is easily influenced by external thermal-stress and humidity.
» AP B KBTS TR o AR A TN R TT 5 2 AR S T A B

This product is not designed to withstand radioactivity, avoid using in a radioactive environment.

MM3474D01Voo

MITSUMI ELECTRIC CO.,LTD.




