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gﬂwﬁrsg?l‘frﬁﬂﬁﬁsﬁl ERREER. REBTR. FIRE K. b@z&lﬁlﬂ&;ﬂilﬁlﬂﬁ%b\bffﬁm
TWET,

The MM3280 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 discharging overcurrent protection of the rechargeable
one-cell Lithium-ion or Lithium-polymer battery can be detected. Each of these IC composed of
three voltage detectors, short detection circuit, reference voltage sources, oscillator, counter circuit
and logical circuits.

- BREEFRETHE ICRETCRIESNEERFHMODEZ . COUTHE AMNLLARIVIZHEYET , -, B
B.MBEBABRF I aI—MRETLHE ICRETEESNIZBERBOE. DOUTHE IALLAJLIC
BYEY,

The COUT output becomes low level after delay time fixed in the IC if overcharge is detected. The
DOUT output becomes low level after delay time fixed in IC if overdischarge, discharging
overcurrent or short is detected.

BREREER. BABEREELVE DL, T-EREBNREEETHNIETTNERIKRT BL.1C
NETEESNT= ELH#FEFJGM& COUTH AAHLARJLIZHEYET,

On overcharge state, if the VDD voltage is less than the overcharge release voltage, or the charger

is over voltage and it is released, the COUT output becomes high level after delay time fixed in

ICs.

- BRERHERIE, Ea%ﬁ%?ﬁﬁbaﬁﬂ EENBRBERHEBEELYEGS, FEREHREERLGL
TENEENBREEREELYSEHEBRERENSEIRL. DOUTH AAHLALIZHRYET,
OVETHESALEMICHLTEL, REBRZRI CEMNAIRTY, NEBERBRHERE SVIERKR
HiklE. BEAKICEYREBERRES SVERKENSEIRL. DOUTHANHLARLIZBYET,
BRERBERDOEETRIE. ABEREHSMIFLESEDIZLICIYBAMIONTOET,

Once overdischarge has been detected, overdischarge is released and the DOUT output becomes
high level, if the voltage of the battery rises more than the overdischarge detection voltage with
connecting the charger, or more than the overdischarge release voltage without connecting the
charger. Charging current can be supplied to the battery discharged up to OV. Once discharging
overcurrent or short has been detected, the state of discharging overcurrent or short is released by
opening the loads, and the DOUT output becomes high level. In overdischarge state, the supply
current is reduced as less as possible.

F71=. DSIRFZEVDDL AT HEICE- T, ERRE UN D BERMZIET S ENTEFT  BFR
BRI ER R X 92.0ms SRV ET D TRERBERD T AMFE DO EMEILAFTTEETY

Moreover, the delay time other than the short detection can be shortened by making the DS
terminal voltage to VDD level. The overcharge detection delay time becomes about 2.0ms. As a
result, the test time of the protection module can be shortened.

- BRIEEREERT HE. BIEICCOUTH AMLLALIZRYET,
If over voltage charger is connected, immediately COUT output becomes low level.

- HAREEIZCMOSH ITY,
Output type is CMOS output.
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Block diagram
VDD DS
o
iR HHB
Oscillator Counter
L] Vb1 ‘ ‘ L HEEE | |[LANLITR
LT Logic Circuit Level Shift
Ové%gﬁa-;ge &L =g
L Delay Short
SRR EEE
—— %/%ZL Logic Circuit @éizfg%% L4
L 2 |
verdischarge
% pEBE 1L
5 Overcurient—<0 b T
VSS DOUT  COUT V-
EVEE
Pin configuration
DOUT [1| O 6] Vvss
V- |Z E VDD
couTt E EI DS
m & BA
Terminal explanations
E> No. A ¥ 2313
Pin No. Symbol Function
1 DOUT B ERRH H hinF. CMOSH A,
Output of overdischarge detection. Output type is CMOS.
2 V- REHRIATRAELRMANIEF,
Input terminal connected to charger negative voltage.
3 CouT WBIE B H hinF. CMOSH A,
Output of overcharge detection. Output type is CMOS.
4 DS 1 SE B i K2 g i o
Delay shorten terminal.
i VDD VDD, ICH E M iFF .
VDD terminal. Connected to IC substrait.
6 VSS VSSifF. 7 o2 FinF,
VSS terminal. Connected to ground.

MM3280HO01NIH
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8.

X RKER
Absolute maximum ratings

Topr=25°C, VSS=0V

IHH k=1 E Bfg
Item Symbol Rating Unit
BREE
Supply voltage VDD 03~ 12 Vv
BRI TRAImFANERE
V- terminal input voltage v VDD-28 ~ VDD+0.3 v
DSimFANEE o
DS terminal input voltage VD5 V55-0.3 ~ VDD+0.3 v
COUTEmFH hEE -
COUT terminal Output voltage veouT VDD-28 ~ VDD+0.3 v
DOUTimFH HEE o
DOUT terminal OQutput voltage voouT VS5-0.3 ~ VDD+0.3 v
EERIBIRE o
Operation temperature Topr ~40 ~ +85 c
RERE o
Storage temperature Tstg 35 ~ +125 c
BRI
Electrical characteristics
Topr=25°C
IHH k=1 5 =/ EE 3 mA | B %1
Parameter Symbol Conditions Min. Typ. Max. | Unit
FEANERE
Operating input voltage VDD1 |VDD-VSS 1.5 5.5 Vv A
OVREEREIEEL VDD-V-
Minimum operating voltage Vst VDD-VS’S— oV - - 1.2 \Y A
for OV charging _
BERERER
Discharging overcurrent Rshort |VDD=3.6V, V-=1V 30 50 100 kQ | F
release ;}esistanceJIE ;
DSImFFILF O #Ein _
DS pin pull-down resistance Rds (vDD=0V 7.5 15.0 30,0 [ kKQ | H
COUT Nch ONEE _ _ )
COUT pin Nch ON voltage Voll [Iol=30uA, VDD=4.5V 0.4 0.5 Vv I
COUT Pch ONEE _ _
COUT pin Pch ON voltage Voh1l |[Ioh=-30uA, VDD=3.9V| 3.4 3.7 - Vv ]
DOUT Nch ONEE _ _ )
DOUT pin Nch ON voltage Vol2 |Iol=30uA, VDD=2.0V 0.2 0.5 Vv K
DOUT Pch ONEE . _ 3
DOUT pin Pch ON voltage Voh2 |Iol=-30uA, VDD=3.9V| 3.4 3.7 Vv L
AEER Idd |vDD=3.9V, V-=0V - 3.0 6.0 UA | M
Current consumption T ) )
AR N B
Current consumption at Is |vDD=2.0V - 0.2 0.5 UA | M
stand-by
1 RIERBRROEETY,

The test circuit symbols.

MM3280HO01N
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Topr=25°C

EH
Parameter

ERe]

Symbol

& &=/ FE | ®RX
Conditions Min. Typ. Max.

B
Unit

*1

BRERHELE
Overcharge detection
voltage

Vdetl

R1=330Q 4.255 | 4.275 | 4.295

\Y

BREEREL
Overcharge release
voltage

Vrell

R1=330Q 4.145 | 4.175 | 4.205

BREBEERATIVRAER
Overcharge hysteresis
voltage

Vhys1

R1=330Q

Vhys1=Vdeti-Vrel1 0.070 | 0.100 | 0.130

BREREEE
Overdischarge detection
voltage

Vdet2

V-=0V, R1=330Q 2.965 | 3.000 | 3.035

BREERTIRAERE
Overdischarge hysteresis
voltage

Vhys2

R1=330Q 0.100 | 0.200 | 0.300

MEBEREHERE
Discharging overcurrent
detection voltage

Vdet3

VDD=3.2V, R2=2.2kQ | 0.140 | 0.150 | 0.160

ERREEE
Short detection voltage

Vshort

VDD=3.2V 0.80 0.90 1.00

18 It AR H o S BF
Overcharge detection delay
time

tvdetl

VDD=3.6V—4.6V 0.80 1.00 | 1.20

1B B IR E R
Overcharge release delay
time *2

tVrell

VDD=4.6V—3.6V 6.4 8.0 9.6
*2

ms

B TR B AR H O S BF
Overdischarge detection
delay time

tvdet2

VDD=3.6V—2.2V 100.0 | 125.0 | 150.0

ms

1B N 1R e B
Overdischarge release delay
time

tVrel2

VDD=2.2V—3.6V

-y 32 | 40 | 48

ms

TR E B AR o A R
Discharging overcurrent
detection delay time

tvdet3

VDD=3.2V

V-=0V—0.3V 9.6 12.0 | 14.4

ms

T E 8 18 I A R
Discharging overcurrent
release delay time *2

tVrel3

VDD=3.2V

3.2 4.0 4.8
V-=0.3V—0V %2

ms

ERAR B TR *2
Short detection delay time

tshort

VDD=3.2V *2

VozOV—3.2V 280 400 560

us

BAREHBEHERE
Over voltage charger

detection voltage

Vchgl

VDD=3.6V, R2=2.2kQ | 6.0 8.0 10.0

BRREEREFETL
Over voltage charger release
voltage

Vchg2

VDD=3.6V, R2=2.2kQ | 5.3 7.3 9.3

1 AIEEBRHOESTY .
The test circuit symbols.

*2  COHEBIIFFHRIHESLGYET,
The parameter is guaranteed by design.

MM3280HO01N
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Topr=-5~60°C *2
IHH k=1 &H =/ EE 3 =X | B4 %1
Parameter Symbol Conditions Min. Typ. Max. | Unit
BB BT
Overcharge detection Vdetl |R1=330Q 4250 | 4.275 | 4300 | V B
voltage
BREEERET
Overcharge release Vrell [R1=330Q 4,125 | 4.175 | 4225 | V B
voltage
BREERTIVORAERE R1=3300Q
Overcharge hysteresis Vhys1 Vhvs1=Vdeti-Vrell 0.050 | 0.100 | 0.150 | V B
voltage ys1=vdetl-vre
BREREEE
Overdischarge detection Vdet2 |V-=0V, R1=330Q 2.942 | 3.000 | 3.058 | V D
voltage
BREERTIRAERE
Overdischarge hysteresis Vhys2 |R1=330Q 0.070 | 0.200 | 0.330 | V D
voltage
MEBEREHERE
Discharging overcurrent Vdet3 |VDD=3.2V, R2=2.2kQ | 0.135 [ 0.150 | 0.165 | V F
detection voltage
ERREERT
Short detection voltage
18 It AR H O S BF
Overcharge detection delay | tvdetl |VDD=3.6V—4.6V 0.70 1.00 1.30 S B
time
B I B 1R R
Overcharge release delay tVrell [VDD=4.6V—3.6V 5.6 8.0 104 | ms| B
time
BT B AR H O S BF
Overdischarge detection tvdet2 [VDD=3.6V—2.2V 87.5 | 1250 | 1625 ms| D
df%li?tﬁl:g? EERFE
BN EE B LR -7 W
Overdischarge release delay | tVrel2 xD_DOK/Z'ZV 3.6V 2.8 4.0 52 [ms| E
time
ﬁ&%l@%;ﬁ*ﬁﬂjﬁﬁﬂ%%ﬁ VDD=3 2V
Discharging overcurrent tvdet3 V-—OV—'>0 3y 8.4 12.0 156 [ ms| F
detection delay time B :
ﬁ&%ﬁ%;ﬁ@d%ﬁﬁﬂ%%ﬁ VDD=3 2V
Discharging overcurrent tVrel3 V-=0 3\'/_)0\/ 2.8 4.0 5.2 ms| F
;el%a*s;ﬁd%aﬁéci#ngg VD—D .3 2V
ki = T8 =3.
Short detection delay time tshort V-=0V—3.2V 250 400 600 us F
BAREHBEHERE
Over voltage charger Vchgl |VDD=3.6V, R2=2.2kQ | 6.0 8.0 10.0 Vv A
detection voltage
BARFEEREREL
Over voltage charger release| Vchg2 [VDD=3.6V, R2=2.2kQ | 5.3 7.3 9.3 \Y A
voltage
1 RIERBRRORESETY,
The test circuit symbols.
*¥2 COR—UDETOEBIFEFFRILELGYET .
The all parameters on this page is guaranteed by design.

Vshort [VDD=3.2V 0.75 | 0.90 1.05 \Y F
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Topr=-30~70°C *2
IHH k=1 & =/ EE 3 =X | B4 %1
Parameter Symbol Conditions Min. Typ. Max. | Unit
BRER L BT
Overcharge detection Vdetl |R1=330Q 4230 | 4.275 | 4320 | V B
voltage
BREEERET
Overcharge release Vrell [R1=330Q 4,105 | 4.175 | 4245 | V B
voltage
BREBEERTIVORAERE R1=3300
Overcharge hysteresis Vhys1 Vhvs1=Vdeti-Vrell 0.030 | 0.100 | 0.170 | V B
voltage ys1=vdetl-vre
BREREEE
Overdischarge detection Vdet2 |V-=0V, R1=330Q 2.925 | 3.000 | 3.075 | V D
voltage
BREERTIRERE
Overdischarge hysteresis Vhys2 |R1=330Q 0.050 | 0.200 | 0.350 | V D
voltage
MEBEREHERE
Discharging overcurrent Vdet3 |VDD=3.2V, R2=2.2kQ | 0.130 | 0.150 | 0.170 | V F
detection voltage
ERREERT
Short detection voltage
18 It AR H o S BF
Overcharge detection delay | tvdetl |VDD=3.6V—4.6V 0.60 1.00 1.50 S B
time
B I B 1R R
Overcharge release delay tVrell [VDD=4.6V—3.6V 4.8 8.0 120 | ms | B
time
BT B AR H O S BF
Overdischarge detection tvdet2 [VDD=3.6V—2.2V 75.0 | 1250 | 1875 ms| D
df%li?tﬁl:g? EERFE
BN EE B LR -7 W
Overdischarge release delay | tVrel2 xD_DOK/Z'ZV 3.6V 2.4 4.0 6.0 [ms| E
time
ﬁ&%l@%;ﬁ*ﬁﬂjﬁﬁﬂ%%ﬁ VDD=3 2V
Discharging overcurrent tvdet3 V-—OV—'>0 3y 7.2 12.0 180 [ ms| F
detection delay time B :
ﬁ&%ﬁ%;ﬁ@d%ﬁﬁﬂ%%ﬁ VDD=3 2V
Discharging overcurrent tVrel3 V-=0 3\'/_)0\/ 2.4 4.0 6.0 ms| F
;el%a*s;ﬁd%aﬁ;ci#ngg VD—D .3 2V
ki = T8 =3.
Short detection delay time tshort V-=0V—3.2V 200 400 800 us F
BAREHBEHERE
Over voltage charger Vchgl |VDD=3.6V, R2=2.2kQ | 6.0 8.0 10.0 Vv A
detection voltage
BRIEEREFEL
Over voltage charger release| Vchg2 [VDD=3.6V, R2=2.2kQ | 5.3 7.3 9.3 \Y A
voltage
1 RIERBROREETY,
The test circuit symbols.
*¥2 COR—COETOEBIFEFFRILEELGYET .
The all parameters on this page is guaranteed by design.

Vshort (VDD=3.2V 0.7 0.90 1.1 \Y F

MM3280HO1NCIH
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10. AIEMEEE

Test circuit
A l:l VDD DOUT :)—O OSCILLOSCOPE
7 T
7»—[| V- couT[}—o <«
vss DS []
DOUT :l OSCILLOSCOPE
couT[ }—o /@
DS []
DOUT :l OSCILLOSCOPE
couT [}—o /@
ps []
D 4‘:' VDD DOUT :)—O OSCILLOSCOPE
T T®
—{ Vv~ CouT [
—L | vss DS []
7
OSCILLOSCOPE
DOUT [ }—o
couT [ @
DS []
fﬁm VDD DOUT :)—O OSCILLOSCOPE
Z—@—D e couT [] @
74[| vss DS []
G
ﬂ VDD DOUT[] 0SCILLOSCOPE
»—{ |V-  couT[}—o /@
7>—E| vss DS []

VDD

VSS

DOUT

couTt

DS

OSCILLOSCOPE

DOUT

couTt

DS

fE VDD  DOUT []
V- cout ®
!‘
vss DS [
}[ VDD  DOUT ®
©
V- COUT []
vss DS [
fE VDD  DOUT ®
!.
V- COUT [ ]
vss DS []
VDD  DOUT[]
o ~o—{]Vv-  CcouT[]
vss DS []

MM3280HO1INCIH
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11.

11-1.

% Be nRBﬂ
Operation

BFEEARH EER (VD)
Over charge detector (VD1)

- BMDOFRERIC, VODIHFEEABREBERHEE (Typ4.275V) LY ELRLHLEEMDBRERE

ZRELEY , COUTIRFALLAILERRY | ST T FEE R #EINch MOS FETZOFF 5 &IC&>TE
MDFEBEZZILELFT,

In the state of charging the battery, it will detect the overcharge state of the battery if the VDD
terminal voltage becomes higher than the overcharge detection voltage (Typ.4.275V). And then
the COUT terminal turns to low level, so the external charging control Nch MOS FET turns OFF
and it forbids to charge the battery.

- BRBEEHRHLR. VODInFEENBREBEIREE (Typ.4.175V) LYBELLGHEBFEBIRHIRE

MHEI/LET , COUTIRFAHLAR)LELRRY | S FHTFTEEHIEINch MOS FETZONT 52 LIC&->TE
MOFTENARELLRYET,

After detecting overcharge, it will release the overcharge state if the VDD terminal voltage
becomes lower than the overcharge release voltage (Typ.4.175V). And then the COUT terminal
turns to high level, so the external charging control Nch MOS FET turns ON, and it accepts to
charge the battery.

- VDD FEEMNBFREREET U LDBIC. TERZILIT L TARZEST HL. COUTIHFIILL

RNILBAEAESNTUOET A, 4MTIFNch MOS FETO B E S 1A —FREN L TCARERERIENTE
9, FD%. VDDIHFEENBRERHEEKYEIEESI=FFE T, COUTIRFIZHLRILIZEY
5+ FNch MOS FETZ2ON3 3 EIZ&-»TEMD TRENAIREEEYET,

When the VDD terminal voltage is higher than the overcharge detection voltage, to disconnect
the charger and connect the load, leave the COUT terminal low level, but it accepts to conduct
load current via the paracitical body diode of the external Nch MOS FET. And then if the VDD
terminal voltage becomes lower than the overcharge detection voltage, the COUT terminal turns
to high level, so the external Nch MOS FET turn ON, and it accepts to charge the battery.

- BRERHBEBREEFREFICXICHE THRESNIEERBNFELEY , VDDIHFEEHI B

BRHBELULITE>TH, BFREEBRHEBERRERA (Typ.1.00s) (SBREBREBESIVHELGDE,
BRBRHBEILEE A, - BRBERERET, VODIHFEENBRER'FEELYLIELGLT
H. BREEFELEFRREAN (Typ8ms) [CERBEFREEULICRSE. BRBEMDEREILEE
AJO

The overcharge detection and release have delay time decided internally. When the VDD
terminal voltage becomes higher than the overcharge detection voltage, it will not detect
overcharge, if the VDD terminal voltage becomes lower than the overcharge detection voltage
again within the overcharge detection delay time (Typ.1.00s). And in the state of overcharge,
when the VDD terminal voltage becomes lower than the overcharge release voltage, it will not
release overcharge, if the VDD terminal voltage backs higher than the overcharge release
voltage again within the overcharge release delay time (Typ.8ms).

« COUTIRFDHE AERIZIIL AR TFEBEAABEINTEY . LLANLIRV-IGFEEAE AShET,

COUTIRF M H A fiZ8E X VDD EV-DEI D CMOSHE AT,

The output driver stage of the COUT terminal includes a level shifter, so it will output the V-
terminal voltage as low level. The output type of the COUT terminal is C-MOS output between
VDD and V- terminal voltage.

MM3280HO1IN OH

MITSUMI ELECTRIC CO., LTD.




(10/17)

11-2.

B ER H E R (VD2)
Over discharge detector (VD2)

- EMOMERIC, VDDIFFEEIEMERHEEE (Typ.3.000V) LLTICHEEE MO BMERH K

BERHLET , DOUTIRFALL RJLERY | ST EHI{EINch MOS FETZOFF$ 52 &IC&k->T
BHOREBEZREILLET,

In the state of discharging the battery, it will detect the overdischarge state of the battery if the
VDD terminal becomes lower than the overdischarge detection voltage (Typ.3.000V). And then
the DOUT terminal turns to low level, so the external discharging control Nch MOS FET turn OFF
and it forbids to discharge the battery.

- ERERHRE. REREEGLENEENBARNERUBELVESLS. FERBREEBLE

WCTEBHEENAREREREEIYE(EAILAREIRENSEIRL. DOUTHE AAHLANILIZHEYE
9, TEREEGLUEIZ, VDDIGFEENBRNEREET U T DG E(X., SMFFNch MOS FETD
FEFTAFT—FENLTHEEBEEFRN AN, VDDIFFEENBREREEELYELEE>-H R T,
DOUTEFFIZHL ANJLIZAEY . #4451+ Nch MOS FETZONY A &I &> TRERAREREEL TV ET . T
BT EGL-FIZ, VDDIRFEEABREREETLVELEMESIL, ==5(ZDOUTIHFIXHL
N)VIZHYFET,

Once overdischarge has been detected, overdischarge is released and the DOUT output
becomes high level, if the voltage of the battery rises more than the overdischarge detection
voltage with connecting the charger, or more than the overdischarge release voltage without
connecting the charger. Charging current is supplied through a parasitic diode of Nch MOS FET
when the VDD terminal voltage is below the overdischarge detection voltage to the connection
of the charger, and the DOUT terminal enters the state which can be discharged by becoming
high level,and turning on Nch MOS FET when the VDD terminal voltage rises more than the
overdischarge detection voltage.

- BBEAVOMIE, XEBOBEIOVEBREMEEE Max12V) Bl ETHNIL, COUTH

FHHUANLIZGYREERER T ENTEET,
When the battery voltage is about 0V, the COUT terminal outputs high level and it accepts to

conduct charging current, if the cahrger voltage is higher than the minimum operating voltage
for OV charging (Max.1.2V).

- BMEREFFIZERE CRESNBEREAFELEY, VDDIG FEENBRERHEETELUT

275> TH, BREREEZERRBAN (Typ.125ms) IZEBREBEREEELYVbEGLHE. BREREIEL
FH A T BRERIFEERME (Typdms) HFREINTULET,

The overdischarge detection have delay time decided internally. When the VDD terminal voltage
becomes lower than the overdischarge detection voltage, it will not detect overdischarge, if the
VDD terminal voltage becomes higher than the overdischarge detection voltage again within the
overdischarge detection delay time (Typ.125ms). Moreover, the overdischarge release delay
time (Typ.4ms) exists, too.

- BMEEBRELEEZE. 2TOEBEEIESETREUNMKRELL. ICHEHETEIER (RIS

Bift) B AERBSETLET (VDD=2VHF, Max.0.5uA),
All the circuits are stopped, and after the overdischarge is detected, it is assumed the state of

the standby, and decreases the current (standby current) which IC consumes as much as
possible (When VDD=2V, Max.0.5uA).

- DOUTHmF D H N5 EE(XVDDEVSSDREIDCMOSH AT,

The output type of the DOUT terminal is C-MOS output between VDD and VSS terminal voltage.

MM3280H01N OH
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11-3.

EE AR B R . 584 H R (VD3, Short Detector)
Discharging overcurrent detector, Short detector (VD3, Short Detector)

- FERETREIKRE (DH#IL BRERFICE> TV-IRFEENAREEERRHEEE (Typ.0.150V) LI E

[ZlAEMEBERREEZRBLET, V-IRFEENERBEET (Typ.0.9V) LLEIZHEEEHKE
HIREEFIRBLET , DOUTIHFMSLLANILEFH AL, ST TR EHIEINch MOS FET.0FF3 52 ¢&
[Z& - TCRIBIZKERNFAND I EEHEET,

In the state of chargable and dischargabe, if the V- terminal voltage becomes higher than the
discharging overcurrent detection voltage (Typ.0.150V) by short of loads, etc., it will detect
discharging overcurrent state. If the V- terminal voltage becomes higher than short detection
voltage (Typ.0.9V), it will detect discharging overcurrent state, too. And then the DOUT
terminal outputs low level, so the external discharging control Nch MOS FET turns OFF, and it
protects from large current discharging.

- EBERRHEFICEAR CTRESNEERENFELES, V-IRFEENREBERREE

J:T:UJ:' HoTH K Ea.:lﬁﬁaulﬁrﬁﬁﬁiﬁ?ffﬁﬁﬂ (Typ.12ms) ICHBEBERRHEEEIYHIELDE,
HMEAERERELEB A, Tf-. REBERERELRERM (Typ.dms) LEREINTLVET,

The discharging overcurrent detection has delay time decided internally. When the V- terminal
voltage becomes higher than the discharging overcurrent detection voltage, it will not detect
discharging overcurrent, if the V- terminal voltage becomes lower than the discharging
overcurrent detection voltage within the discharging overcurrent detection delay time
(Typ.12ms). Morever, the discharging overcurrent release delay time (Typ.4ms) exists, too.

- SRR FFCHICRAR TRE SN B IERFE (Typ.400us) MEHELET

The short detection delay time (Typ.400us) decided internally exists, too.

- V- FEVSSimFEDMEICIXRBREREFER (Typ.50k Q) ARSI TEYET . KEBER

FHXERBRHRBRICATIEBREINTH T REICLS L, V-InFIIREBRERERIERENL
TVSSIHFBAIZEIANET, V- FEENRERAERBREHEEUT EE--FRAT. HEAER
Fr- T ERR K EE fJ‘bE@Jﬁ'Jﬂ?Lf'?’ MEAEREFRENMIKEBERLLLIEREREL:
BFICONLE T, BER GEERTEER) IZOFFLTULVET,

The discharging overcurrent release resistance(Typ.50kohm) is built into between V- terminal
and VSS terminal. In the state of discharging overcurrent or short, if the load is opened, V-
terminal is pulled down to the VSS via the discharging overcurrent release resistance. And when
the V- terminal voltage becomes lower than the discharging overcurrent detection voltage, it
will automatically release discahrging overcurrent or short state. The discharging overcurrent
release resistance turns ON, if discharging overcurrent or short is detected. On the normal state
(chargable and dischargable state), the discharging overcurrent release resistance is OFFed.

MM3280H01N OH
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11-4.

11-5.

18K 7t FE 25 15 HH [B] B
Over voltage charger detector

- VDD FEV-IiFRDFEERBEZERL. COBENBRFEERRLHEE (Typ.80V) ZBASHE

COUTH AMLLAJLIZHEY  4MF1FNch MOS FETZOFFSEE T, F£f-. COBENBXRTEREIR
BIE (Typ.7.3V) Z FEIBECOUTH AMHLARJLIZEEY | §44F1FNch MOS FETZONSHF 3, R2D1E
#HEMIERIEE REBEENSEHYET DO TIT:EELESL,

By monitoring charger voltage between VDD terminal and V- terminal, and when the voltage
becomes higher than over voltage charger detection voltage (Typ.8.0V), COUT output becomes
low level and external Nch MOS FET is turned to OFF. And when the voltage becomes lower
than over voltage charger release voltage(Typ.7.3V), COUT output becomes high level and
external Nch MOS FET is turned to ON. Please note that the larger value of R2, the larger
detection voltage.

- BB IV ERICEERMEIRELTEYEE A

There is no delay time of detection and release of this function.

DS GEIEXTHE) HaE
DS (Delay Shortening) function

- DSERFICVDDEELANIILENMT BEICE-T BFREE. BRE. REREROBRELLVEIRR

D EEFFEZ HmseclZEMET HIENTEET,
The delay time of overcharge, overdischarge, and discharging overcurrent detection and release
can be shortened to afew second by making the DS terminal to VDD level voltage.

» DSERFIZIE. 15k Q DT ILE DB AVSSED M ICHEHRSN TULVET,

In the DS terminal, the pull-down resistance of 15kohm is connected between VSS.

- EEFEAEIL. DSIFFILVSSIEF L a— L TLEELY,

Please short the DS terminal and VSS terminal when using usually.

MM3280H01N OH
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12.

it FA [E] B& 451
Typical application circuit

T -

-—-

330Q

"—F| VDD DS 3
|
et
FIREE ho s |
Oscillator Counter ;
|
|
VD1 RIEEE LAY TR 1
T LT |Logic Circuit Level Shift c2 1
BIE ; 0.1uF T
Overcharge BT E !
ca L L Delay | short ;
_ |
0-1uF VD2 - WREERR rpe—— |
VO Logic Circuit Charg?r i
BNE VD3 !
L Overdischarge T 3
i SRR o |
I rgi |
“7 Overcurrent LIRS 3
VSS DOUT
: !
|
|
FRLDEFESR

Application hints
- RI.CHZ&>TICHOEREBFMATLET , LHAL. RIZKRECTHLE. EEREFOICRAEDOEE

BRICIHOTREEENSGYET DT RIDMEIFTkQUTICLTESW, £z, KEEMESE D
t=8IZ, C1DEIF0.01uF A EIZLTLESLY,

R1 and C1 stabilize a supply voltage ripple. However, the detection voltage rises by the current
of penetration in IC of the voltage detection when R1 is enlarged, and the value of R1 is
adjusted to 1kohm or less. Moreover, adjust the value of C1 to 0.01uF or more to do the
stability operation, please.

« R1, R2ITFBit/ S0 OZFEFRELIF . ICOMFRAEHRLULDBEDFREREEHL-FOER

HIFRIEHIZAYET , LAL. R, R2E/NSKT B EHBIBREBADIGEENHYET DT, R1IER2D
FITIKQLUEIZL TS, £ R2AEKECTHLE. BRMERBE DT ERIEGE RN TELLS
BENHYET DT, R2OMEIFI0kQ LU TIZLTLIEELY,

R1 and R2 resistors are current limit resistance if a charger is connected reversibly or a high-
voltage charger that exceeds the absolute maximum rating is connected. R1 and R2 may cause
a power consumption will be over rating of power dissipation, therefore the "R1+R2" should be
more than 1kohm. Moreover, if R2 is too enlarged, the charger connection release cannot be
occasionally done after the overdischarge is detected, so adjust the value of R2 to 10kohm or
less, please.

* C2BLUCINBEF, BEEEFVCHE/AXITH T HMEEM LS RATLORELSELIHE

NHYFET IBADES, IE. BEEFHFMEIHROL BELTZSL,

C2 and C3 capacitors have effect that the system stability about voltage ripple or imported
noise. After check characteristics, decide that these capacitors should be inserted or not, where
should be inserted, and capacitance value, please.

MM3280HO1INCIH
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13.

BAIVT Fr—h

Timing chart

13-1.

BIEEBENE. BARFTEHRIRHENE

Overcharge, over voltage charger operations

FEE AR ER

BT

FEE AR IER

B i

B

BAFE B

&

FEEHRBAK

VDD
VDET1

Vel |7

REL

Connect
Charger

Connect
Load

Connect
Charger

Connect
Load

Connect
Over
Voltage
Charger

Open
Load

Open
Charger

VDD

Vier3

DET

VSS

Voerd [ 777

CcouTt

VDD

V,

REL

Ve 1
<

REL

ICHARGE

IDISCH/—\RGE
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13-2. @MEBEBE. REEBTEREIE. ERENE
Overdischarge, discharging overcurrent, and short operations
EER _
BT FEERER ATER AT xEHRER A= | g\ AT
Connect Connect Connect Open Connect Open Short Open
Load Charger Load Charger
Overcurtent

VDD
Vea2 | —-
VDFI'2 D

t
V_

VDD I
Vsnort | T
VDET3 ———

VSS —

t
tVDI:‘I'2 tVDI:‘I'2 tVDEF3 tSHORT
DOUT > = > < > = >
VDD - - - T -0 - —
Ve 2 Ve 2 Vg 3 Ve 3
> > > < > <
V_
t
ICHARGE
0
t
IDISCHARGE

*)—b EBREREBROBNETECERFOENE

*Note Operation when battery self-returns after the over—discharge detect.

VDD

VREL2

VDET2

VSS
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14. 5MzE

Dimensions
SOT-26A SOT-26B
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15. ¥—URE
Marking Contents

sz iS2(Model No.) DOwbtNo,(Doate Code)

81H
.

1 €Y7= 2(1-pin Mark)
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16.

17.

tHEE
Notes

* REMEIBEHLDEFE. /ONVICRDOIRBTLEFENTEYEITOT. AR GO FERABHILSMZIEA

WEWKSBREVBRLLETFES,
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.

- COHGBEFALEEICEY, EZBOIEMBEICROIBMESNRLELS S, SHEMORE- &

EITEEFEDDILOLUSMNMIDELLTL, BHEZDEZAVFEFEADTITETEL,

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.

* ABGITOE 21— OA RS - BISHAR - TR SR - T/ - EXAORYM- AV - REE, — i

BFHSFICERINSILEERLTEYED,

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.

- EEES (BBE-JEE) OFEETERITEDI IV RBESHS HX/MHLREFICTHE

AZzHEZEZADRIE, FRINCRFTEROEFTITERWNLZEET IOB8MBELIWLET,

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 section in charge of such a use in advance.

- MZEFEEER - BEPRES - R FOREES ARICROIERKSFFCEITEAITELLGN TS

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

* AMALKREICRBESNTOSHEBIE (L. RIERBORENGHECRENGEHRATHHDL0D

TY . #>T. ERICAE G EFASNDIGEICIE NBEFHEBREDIAE R - REFFEL TS
LY,

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.

* AEBOBROERAXEFEVGERFICSERY 2ARGOEKMERBERICOEXLTIE, St

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

- KA EICEERSN-NEZ, BHICEMCTERENFER T HLETERELZSL,

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

BUFLEDEE
Attention

C AEREHFICEOTIHERICLIEEEZZTOTWEEAHYET OT, BIRWLIZIFTEE LS

Ly,
Be careful about possibility of damage by static electricity.

- AEREENEDOED NBOCDRBANRERENDEZEZZTHVDT, CORICEELTIEA

&Ly,
Package is so small that it is easily influenced by external thermal-stress and humidity.

- RERT, TRSHRREELTEYFEE A MFARD AN RZZ T HRIETO ZFEA TR TIZELY,

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