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-MM3280°/'J—X‘IIEWECMOSj’DtZ[:J:%;Li*M‘Zz/Li?I’f'J7—23&%5’@0)5_?55& BRESIVIBE
BRRERICTYT, LAV /LRYY—EBIEILDBEBRE. BRESLUVKREBEBEHR. REBEHRG
TLav)DREMNETEETT , RENXEEHRHES4E. ERBRHERK, ESER., FIRER. hHo4E
%, REREBENSERINTLET,

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 and charging (optional) overcurrent
protection of the rechargeable one-cell Lithium-ion or Lithium-polymer battery can be detected.
Each of these IC composed of four voltage detectors, short detection circuit, reference voltage
sources, oscillator, counter circuit and logical circuits.

- BREBFLEXEBERERETHE ICHETRESNIEEREDE. COUTH AALLAR)ILIZEY
FI.F-. BRE. REBEREFa—tERET 5L ICREBTEE SN EERME D%, DOUT

HADLLARLIZHRYET,

The COUT output becomes low level after delay time fixed in the IC if overcharge or charging

overcurrent is detected. The DOUT output becomes low level after delay time fixed in IC if

overdischarge, discharging overcurrent or short is detected.

- BRERER. FLEREAERRER, RERFARSIVARIERT L. ICRETRESNEE
B D% . COUTH AIAHLRILIZHEYET,

On overcharge state, or on charging overcurrent state, if the charger is released and a load is

connected, the COUT output becomes high level after delay time fixed in ICs.

- BRERHZE, RERFEGL. EHEENARNERHEREIVYEKLSLEBMERENSEIRL.
DOUTH AMHLARILIZHEYET , 09VU TETCHRESN-BMICHLTIE, TEERERTEMNHE
FEA. MEAERREERSLIVERBRERIE. BWARICKYREEERRESLUVERIKENS
EIRL. DOUTH AMHLARILIZHRYET . BREREEZDEEERIE. AFEREELEIEHIEICKY
BHIMZSNTHNET,

On overdischarge state, if the voltage of the battery rises more than the overdischarge detection
voltage with connecting the charger, overdischarge is released and the DOUT output becomes high
level.Charging current cannot be supplied to the battery lower than 0.9V. Once overcurrent or
short has been detected, the state of overcurrent or short is released by opening the loads, and
the DOUT output becomes high level. On overdischarge state, the supply current is reduced as
less as possible.

F1-. DSIHFZEVDDLANILICT BT EICEH T, ERIEH SN OB IERHZEECTHIENTEET . BR
B EERETH20msIZEYET O TRERBEROTANFHE O EHEIL N TEETT,
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.

- HAREIECMOSE ITY,
Output type is CMOS output.

MM3280TO1INLIH
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JavyoE

Block diagram

VDD DS
)
iR HHB
Oscillator Counter
.| | VD1 4 WEEE | |[LRLSTR
_T _ Logic Circuit Level Shift
e FBBEN :
Overcharge | | vD4 | B SR
0 L Delay Short
VD2 osgfcrgr'pgnt —— EREREEE
11 Logic Circuit
BWE VD3
Overdischarge | T |
BEAE TR 11
g Overcurent—+0 I M
VSS DOUT  COUT V-
EVEE
Pin configuration
DOUT [1I] O 6] Vvss
V- |Z E VDD
couTt E E DS
i F 5569
Terminal explanations
E> No. A ¥ 2313
Pin No. Symbol Function
1 DOUT WBERRH H hinF. CMOSH A1,
Output of overdischarge detection. Output type is CMOS.
2 V- REHRIATRAELRMANIEF,
Input terminal connected to charger negative voltage.
3 CouT WBIEERRH 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 iF+F .
VDD terminal. Connected to IC substrait.
6 VSS VSSin¥., 7 IV RimF,
VSS terminal. Connected to ground.

MM3280TO1N
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8. MXZRKERK
Absolute maximum ratings
Topr=25°C, VSS=0V

EH k=1 TE % B
FHIJ’%eFrQE Symbol Rating Unit
_ SUFTE[Q@tage _ VDD 0.3~ 12 Y
Effi:&;ﬁ?@%ﬁ ;EEE V- VDD-28 ~ VDD+0.3 v
oS tgﬁq‘m;ﬁﬁ :i/’;tage VDS VSS-0.3 ~ VDD+0.3 v
COUTCtOeErIi‘}“;a?OﬁU f;i’foltag o | veour VDD-28 ~ VDD+0.3 v
DOUTDgEnI?fajigf{ g’pi’foltage VDOUT VSS-0.3 ~ VDD+0.3 v
Oper?ggnmtgrr;n;f;ature Topr ~40 ~ 485 <
Storagfﬁﬁérature Tstg 5~ +125 <

9. EBRMEH
Electrical characteristics
Topr=-40~85°C

HH k=3 5 =/ EE 3 mA | B %1
Parameter Symbol Conditions Min. Typ. Max. | Unit

FEANERE
Operating input voltage VDD1 |VDD-VSS 1.5 5.5 \Y A
OVEBEIZRKEE
Maximum forbidden voltage Vst |V-=-2V 0.6 0.9 1.2 \Y A
for OV charging
BERERER
Discharging overcurrent Rshort |VDD=3.6V, V-=1V 15 30 60 kQ | F
release ;}esistancejﬁ ;
DSImFFILF O _
DS pin pull-down resistance Rds |VDD=0V /- 15.0 300 | k| H
COUT Nch ONEE _ - -
COUT pin Nch ON voltage Voll [Iol=30uA, VDD=4.5V 0.4 0.5 Vv I
COUT Pch ONEIL _ _
COUT pin Pch ON voltage Vohl |[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 . _ )
DOUT pin Pch ON voltage Voh2 |Iol=-30uA, VDD=3.9V| 3.4 3.7 Vv L
HEBER _ _ )
Current consumption Idd [vDD=3.9V, V-=0V 3.0 6.0 UA | M
AN BT
Current consumption at Is [vDD=2.0V - - 0.1 UA [ M
stand-by

1 AIEEBRHOESTY .
The test circuit symbols.

MM3280TO1INLCIH
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Topr=25°C
IHH k=1 & =/ EE 3 =X | B4 %1
Parameter Symbol Conditions Min. Typ. Max. | Unit
BREEREELE
Overcharge detection Vdetl |R1=330Q 4.260 | 4.280 | 4.300 | V B
voltage
B ERE BT
Overdischarge detection Vdet2 |V-=0V, R1=330Q 2.765 | 2.800 | 2.835 | V D
voltage
MEBEREHERE
Discharging overcurrent Vdet3 |VDD=3.0V, R2=2.2kQ | 0.040 [ 0.050 | 0.060 | V F
detection voltage
EEBAERRHERE
Charging overcurrent Vdet4 [VDD=3.0V, R2=2.2kQ | -0.120 | -0.100 | -0.080 | V G
detection H\ioltaqe
Eﬁﬁﬁ:}in voltage Vshort |VDD=3.0V 0.80 0.90 1.00 Vv F
1B FEEAR H I I R
Overcharge detection delay | tvdetl |VDD=3.6V—4.6V 0.80 1.00 | 1.20 S B
time
1B B IR E R
Overcharge release delay tVrell [VDD=4.6V—3.6V 12.8 16.0 19.2 [ ms| B
time
B R AR H O R
Overdischarge detection tvdet2 [VDD=3.6V—2.2V 16.0 20.0 240 | ms| D
df%i?tﬁl:;g? P JE RN
B R VDD=2.2V—3.6V
Overdischarge release delay | ;o> |y-—qv 08 | 1.0 | 12 |ms| E
time
*2 *2
ﬁ& EE.L %I}lb*ﬁlﬂjﬁg—ﬂ#ﬁ?ﬁ VDD=3 OV
Discharging overcurrent tvdet3 V-—OV—'>0 §3V 4.8 6.0 7.2 ms| F
%;:tecnon d?EEJyTEmfﬂ‘—*fFEI - .
EE.L B2 Il T‘ﬁ' =] VDD=30V
Discharging overcurrent g
release delay time tvrel3 |V-=0.3V—0V 0.8 1.0 1.2 ms| F
*2 *2
FEIBE AR B TR _
Charging overcurrent tvdet4 VDD=3.6V, 6.4 8.0 9.6 ms| G
-=0V—-1V
detection delay time
g\?r;n?g\frjgfeahntﬁr?ease VDD=3.6V,
. tvrel4 |V-=-1V—0V 0.8 1.0 1.2 ms| F
delay time
*2 *2
2 #8 e H B R VDD=3.0V,
Short detection delay time | 1" |v.—ov—3.0v 150 | 200 | 300 jus| F
*1  AIEEBRROREESTY,

The test circuit symbols.
*2

O)IE E 'in2n+1%nl—t1_§tfd~ "ng—d—

The parameter is guaranteed by design.

MM3280TO1N
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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

BREERHELE
Overcharge detection Vdetl |R1=330Q 4255 | 4.280 | 4305 | V B
voltage
B ERE BT
Overdischarge detection Vdet2 |V-=0V, R1=330Q 2.742 | 2.800 | 2.858 | V D
voltage
MEBEREHERE
Discharging overcurrent Vdet3 |VDD=3.0V, R2=2.2kQ | 0.035 [ 0.050 | 0.065 | V F
detection voltage
FEBETRE BT
Charging overcurrent Vdet4 [VDD=3.0V, R2=2.2kQ | -0.130 | -0.100 | -0.070 | V G
detection H\ioltaqe
g\iﬁrﬁft::’tifon voltage Vshort |VDD=3.0V 0.75 | 0.90 1.05 Vv F
B FE B AR H B R
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 11.2 16.0 208 [ ms| B
time
1B AR H 9 A B
Overdischarge detection tvdet2 [VDD=3.6V—2.2V 14.0 20.0 260 | ms| D
df%i?tﬁl:;g? P SE R
1B E B 1% T _ _
Overdischarge release delay | tVrel2 xD_DOK/Z'ZV 3.6V 0.7 1.0 1.3 | ms| E
time
ﬁ&%ﬁ%;ﬁ*ﬁﬂjﬁﬁﬂ%%ﬁ VDD=3 OV
Discharging overcurrent tvdet3 V-—OV—'>0 §3V 4.2 6.0 7.8 ms| F
detection delay time _ :
ﬁ&%ﬁ%;ﬁ@d%ﬁﬁﬂ%%ﬁ VDD=3 OV
Discharging overcurrent tVrel3 V-=0 3\'/_)6\/ 0.7 1.0 1.3 ms| F
release delay time e
E%ﬁ%;ﬁ*ﬁﬂjﬁﬂﬂ%Fﬂﬁ VDD=3 6V
Charging overcurrent tvdet4 V-—OV—'>-1’V 5.6 8.0 104 [ ms| G
detection delay time B
E%ﬁ%iﬁ@d%ﬁﬂﬂ%Fﬂﬁ VDD=3 6V
Charging overcurrent release| tvrel4 Voe- 1V'—>0’V 0.7 1.0 1.3 ms| G
gelﬁaﬁ\g@%ﬂﬂ#ﬁ VD_D 3.0V
L] = T8 =2. ’
Short detection delay time tshort V-=0V—3.0V 140 200 320 us F

1 AIEEBRHOESTY .
The test circuit symbols.
*¥2 COR—COETOEBIFEFRILELGYVET .
The all parameters on this page is guaranteed by design.

MM3280TO1INLCIH

MITSUMI ELECTRIC CO., LTD.




(7/17)

Topr=-40~85°C *2

IHH k= &H =/ EE S =X | B4 %1
Parameter Symbol Conditions Min. Typ. Max. | Unit

BRER L BT
Overcharge detection Vdetl |R1=330Q 4235 4280 | 4325 | V B
voltage
BREREEL
Overdischarge detection Vdet2 |V-=0V, R1=330Q 2.725 | 2.800 | 2.875 | V D
voltage
MEBEREHERE
Discharging overcurrent Vdet3 |VDD=3.0V, R2=2.2kQ | 0.030 [ 0.050 | 0.070 | V F
detection voltage
FEBE TR E BT
Charging overcurrent Vdet4 [VDD=3.0V, R2=2.2kQ | -0.140 | -0.100 | -0.060 | V G
detection H\ioltaqe
ﬁﬁ;ﬁrﬁft::’tifon voltage Vshort |VDD=3.0V 0.70 0.90 1.10 Vv F
B FE B AR H B R
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 9.6 16.0 240 [ ms| B
time
1B AR H 9 A B
Overdischarge detection tvdet2 [VDD=3.6V—2.2V 12.0 20.0 300 | ms| D
df%i?tﬁl:;g? P SE R
1B E B 1% T _ _
Overdischarge release delay | tVrel2 xD_DOK/Z'ZV 3.6V 0.6 1.0 1.5 | ms| E
time
ﬁ&%l@%;ﬁ*ﬁﬂjﬁﬁﬂ%%ﬁ VDD=3 OV
Discharging overcurrent tvdet3 V-—OV—'>0 §3V 3.6 6.0 9.0 ms| F
detection delay time _ :
ﬁ&%ﬁ%;ﬁ@d%ﬁﬁﬁ%ﬁ VDD=3 OV
Discharging overcurrent tVrel3 V-=0 3\'/_)6\/ 0.6 1.0 1.5 ms| F
release delay time e
E%ﬁ%;ﬁ*ﬁﬂjﬁﬂﬂ%Fﬂﬁ VDD=3 6V
Charging overcurrent tvdet4 V-—OV—'>-1’V 4.8 8.0 120 [ ms| G
detection delay time _
E%ﬁ%iﬁ@d%ﬁﬂﬂ%Fﬂﬁ VDD=3 6V
Charging overcurrent release| tvrel4 Voe- 1V'—>0’V 0.6 1.0 1.5 ms| G
gelﬁaﬁ\g@%ﬂﬂ#ﬁ VD_D 3.0V
L] = T8 =2. ’
Short detection delay time tshort V-=0V—3.0V 130 200 400 us F

1 AIEEBRHODOESTY .
The test circuit symbols.
*¥2 COR—CDETOEBIFEFRILESGYET .
The all parameters on this page is guaranteed by design.
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10. AIEMEEE

Test circuit
A VDD DOUT 0OSCILLOSCOPE
7’—[ o~
7-—[ V- cCouT [ }——o /:
Vss DS []
DOUT :l 0OSCILLOSCOPE
couT [ }—o /@
DS []
DOUT :l OSCILLOSCOPE
couT [ }—o /@
DS []
D '—[ VDD DOUT 0OSCILLOSCOPE
7 Tw
V- couT []
»———{ | VSS DS []
77
0OSCILLOSCOPE
DOUT [J—o <
couT [] :
ps ]
H VDD DOUT :l OSCILLOSCOPE
2—@—[ V- couT [] @
7-—[ Vss DS []
G
ﬁ VDD DOUT[] 0SCILLOSCOPE
V-  couT[J}—o /@
Vss Ds [

VDD

VSS

DOUT

couTt

DS

OSCILLOSCOPE

T®

]

DOUT

couTt

DS

f[ VDD  DOUT []
V- couTt ®
;¢
vss DS [
J:—[ VDD  DOUT ®
©
V- COUT []
Vss DS [ ]
fE VDD  DOUT ®
¢
V- COUT []
vSss DS []
VDD  DOUT[]
o ~o—{|V- COouT [
vss DS []

MM3280TO01N OH
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11.

11-1.

HeRERR A
Operation

BIEERHEE (VD)
Over charge detector (VD1)

- EMOFRERIC, VDDIFFEEINBFTEERHBET (Typ.4.280V) KYEELHEDEEMDBITEIREE

EIRHLET , COUTIRFALL ANILELY | SMFIFFEEHIHEINch MOS FETZOFF§ 52 &ICL->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.4.280V). 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.

- VDDIRFEEMNBREBREEEULORIC, RERZEFTLTAREZERT HE, COUTIHRFIFLL

NIV ASNTNET A, M FNch MOS FETOBEX (A —FE N L TERERERIENTE
F9 . ZN%. VDDIHFEEN B BEEIREELYHIELLE =B AT, COUTIRFITHLR)LIZAEY
5 +Nch MOS FET20ONT A &Ik~ TEMD FTEN ALY ET,

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 release voltage, the COUT terminal turns
to high level, so the external Nch MOS FET turn ON, and it accepts to charge the battery.

- BRERHFBEBREEREFICZICHI THRESNEBERFMNEFELEY , VDDInFEEI BT

BRHBELULIZES>TH, BREREELERFEAN (Typ.1.000s) [CBFEEBRHEETE LY LHELD
ECBRBRUHBLIERA, T BRERHREAOREBREFABL TEAEEKL T, VDDIHF
BEEABREBERHBEEIYBLEG-TH BRBEFELZERREA (Typ.16ms) [(SBFERHEELL
LICRAE.BRENMCDERIILEE A

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.1.000s). And in the state of overcharge
and disconnecting the charger and connecting the loads, when the VDD terminal voltage
becomes lower than the overcharge detection voltage, it will not release overcharge, if the VDD
terminal voltage backs higher than the overcharge detection voltage again within the
overcharge release delay time (Typ.16ms).

« COUTIRFDHARIZIIL AN TREBAABEINTEY . LLRNLIRV-IFFEESAE ISNET,

COUTImFDH ARREIXVDDEV-DEDCMOSH 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.

MM3280TOINLIH
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11-2.

B E R [E B (VD2)
Over discharge detector (VD2)

- BEOMERIZ, VDDIHFEENBHERHERE (Typ.2.800V) L TFIZHEEEMODBRERB IR

BERHLET , DOUTIRFALL ARJLERY | ST T EHI{EINch MOS FETZOFF3 5 &(2&>T
BHOREBEZEILLET,

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.2.800V). 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.

- BRMERENCOERIE. REFEER TS LTI >TITOAET  RERZEGELFFIZ. VDD

P EENABREREEELUTOESIL. MR ESI#HINch MOS FETOSEX 44 —RENLT
FEERERTENTEET . TDR. VDDIHFEENBREREEELVELEHE-HAT.,
DOUTHHF IZHL RJLIZEEY . #4F(FNch MOS FETZONT A &IC &> TREBRIREIREEEGYET . &
B EEGLI-EIC, VDDIGFEEN BN EREETZLVILEMEE L, BIERB O ZICDOUTIRF
[FHLARJLIZERYET,

The release from the overdiscahrge state is done by connecting the charger. If the charger is
connected and the VDD terminal voltage is lower than the overdischarge detection voltage, it
accepts to conduct charge current via the paracitical body diode of the external Nch MOS FET.
And then if the VDD terminal voltage becomes higher than the overdischarge detection voltage,
the DOUT terminal turns to high level, so the external Nch MOS FET turns ON, and it accepts to
discahrge the battery. If the charger is connected and the VDD terminal voltage is higher than
the overdiscahrge detection voltage, the DOUT terminal will turn to high level with the delay
time.

- OVEBZEIEKRKEE (Typ.09V) FYENETHESNEEMICHLTIE, RBEERERT &M H

kEEA

Charging current cannot be supplied to the battery that is discharged to lower than the
maximum forbidden voltage for 0V charging (Typ.0.9V).

- BMEREFFIZERE CRESNIBEREAFELEY, VDDIGFEENBRERHEELUT

[Z75->TH, BREREEERENAN (Typ.20ms) [(CANEBERHEEIVEE<LGLHE. BRNERE XL
FH A T BRERIFEERME (Typ.1ms) LFREINTULET,

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.20ms). Moreover, the overdischarge release delay
time (Typ.1ms) exists, too.

- BMEERELEZE. 2TOERBREEIESETREUNMKRELL. ICHEETEIER (REV/NA

Bl ZBAHEFSE TULET (VDD=2VE, Max.0.1uA),

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.0.1uA).

- DOUTIFF D H HFEEIXVDDEVSSDREIDCMOSHE AT,

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

MM3280TOINOH
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11-3.

BEREHERR. 2R EEE R (VD3, Short Detector)
Discharging overcurrent detector, Short detector (VD3, Short Detector)

- FERETREIKRE (DH#IL BRERFICE> TV-IRFEENREBERRHEE (Typ.0.050V) LI E

(B EMERERREEZRELET . V-IRFEENERIBHEE (Typ.0.9V) UL EIZHBZEERE
HAKEERELE T, DOUTIRFMBLLARLEH AL ST EFI#EINch MOS FETZOFF9 %2 ¢&
[ J:’J-C@Eﬁ( j(EE.UIL /}lbnéuégﬂﬁgij-

In the state of chargable and dischargabe, if the V- terminal voltage becomes higher than the
discharging overcurrent detection voltage (Typ.0.050V) 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.

- REAERREEFICIEAB TR EN - EEBRENAFELET . V-InFEEAKRERERREE

J:T:UJ:' HoTH. ﬁ&%L%ulL*ﬁHﬂELﬁFﬂﬂm (Typ.6ms) [CHBRAERKREEEIYBIESLGSE.
7]& =18 EE,/)IL’&*ﬁtH Lit"/\l i'f_~ 11-5( ESP(E] EE,/)lLTEJﬂ?JELH#FEi (Typ 1ms) %E’i?’iéhfb\i?

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.6ms). Morever, the discharging overcurrent release delay time (Typ.1ms) exists, too.

- SRR B CHICRAR TRE SN B IERFE (Typ.200us) BNEFHELET .

The short detection delay time (Typ.200us) decided internally exists, too.

- V-iRF EVSSimF EDMEIC XM EBERE /LT (Typ. 30kQ) ARBENTEYFET . HEBER

FERBRHRICAFTIBREINTH T REBIZLLHE, V-InFIRNEBEREREREZNL
TVSSIRFEMICEIMNES , V-ImFEENMEBERREBEUT LGo-FRAT, REBER
FrFEHRRHRENCBBERLET . KEABREREREIHEBTBRLLLIEBEZREL
FFICONLFEY . BER (FEMERIAER) [(XOFFLTLVET,

The discharging overcurrent release resistance(Typ.30kohm) 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.
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11-4.

11-5.

FEE@EFRARH B (VD4)
Charging overcurrent detector (VD4)

- BB REDRIIC, BEEAEEF A ERO R ERERFI LI TV-IHFEENKTERER

BREERX (Typ—01OOV) LTFIChE2E, REABERREERELET, COUTIHRFMLLLARILEZH A
L. 4 M FFEEHIEINch MOS FETA0FF§ 5 &Ik > TRERICKD TR ELZHEET,

In the state of chargable and dischargable, if the V- terminal voltage becomes lower than
charging overcurrent detection voltage (Typ.-0.100V) by abnormal voltage or current charger,
etc., it will detect charging overcurrent state. And then the COUT terminal outputs low level, so
the external charging control Nch MOS FET turn OFF, and it protects from large current
charging.

EBRERTHML. AREFERTHEICKY. TEBERIKENSERLES,
It release charging overcurrent state, if the abnormal charger is disconnected, and the load is
connected.

- REAERREEFICIIAB TR EN - EEBENFELET . V-InFEELATEBRERREE

FEUTIZH->TH, TERAERBHEZRBAN (Typ8ms) [(CRBEEFRBHEHEEIVEE L.
FTEBAERZTRELELTA. T-. TEBEREIFELERRB (Typ.1ms) HFHESNTLET,

The charging overcurrent detection has delay time decided internally. When the V- terminal
voltage becomes lower than the charging overcurrent detection voltage, it will not detect
charging overcurrent, if the V- terminal voltage becomes higher than the charging overcurrent
detection voltage within the charging overcurrent detection delay time (Typ.8ms). Morever, the
charging overcurrent release delay time (Typ.1ms) exists, too.

DS GEIEXTHE) HRE
DS (Delay Shortening) function

- DSERFICVDDEELANIILEHMTBECE>T. BRE. BRE. REBEHR. REAEROBH

BLUEIRFOEBIERFRZEHBmseclTEMHBTHENTEET,

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

» DSERFIZIE. 15k Q DT LA DB AVSSED IR SN TLVET,

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

- BEEABIL., DSIFFILVSSIFF & a—rLTLEELY,

Please short the DS terminal and VSS terminal when using usually.
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12.

it FA [E] B& 451
Typical application circuit
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Application hints
- RI.CHZE>TICHOEREBZMATLET . LHAL. RIZKRECT DL EEREFDICHTDE &

BRICIHO TREEENSGYET DT, RIDMEIFTkQUTICLTESW, - KEEESES
t=8IZ. C1DfEIF0.01uF A EIZL TS,

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.

- RI,R2ITFBit/ S OZFEFRBELIF O, ICOMMRAEKRLULDBEDREREEHL-FDER

HIRIEHICARYET, LAOL. R R2E/NSKT B EHFRIBREBADEENHYET DT, RIER2D
FIIKQLUEIZL TS, £ R2FKRECT L. BRERBE DR ERIEGEIRNTELRLD
BERHYET DT, RROIEFI0kQ LU TIZLTLIZELY,

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, EEEFVCHEK/AXITHT HMELEM LSV AT LORELSEDIHE

NHYFET  IBADES, IE. BEEFHFEEIHERO L BELTZSLY,

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.
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13. A3V Fv—h
Timing chart

13-1. BREBHE. REBERIE
Overcharge, charging overcurrent operations
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BMEEE. REBERBE. ERENE
Overdischarge, discharging overcurrent, and short operations
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14. 5MEE

Dimensions
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15. ¥—URE
Marking Contents

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

81T
.

1 €Y7= 2(1-pin Mark)
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16.

17.

tHEE
Notes

* REMEIBEHLDOEFE. /ONVICRDOIRBTLEFNTEYETOT. AR GO FERABHILSMIIEA

WEWESIBFEVBRLETFFET,
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.

- COHGEFRALEFICEY, EZHBOIEMBEICROIBMESNRLELS S, SHEMORE- &

EICEEFREDDBLDOLSNMIDEEL T, HHEZDOHEZAVEFEADTITEATSL,

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.

* ABMITOE 21— OA SR - BISHER - AT AIMER - T/MM- EXAORYM-AVIESR-REE, — i

BFHSFICERINSILEZERLTEYET,

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.

- EEESR (BBE-JEE) OFEETERITEDI IV RBESHS /ML REFICTHE

AZEHEZEZADRIE. BRICRFEROFTIERWLEZEET OB LET,

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.

- MZEFEEESR - BEPRES - R FOREES ARICROIERESFCEITEAITELGN 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.

* AMALBREICRHESNTOSHEBIE (L. RIERBORENGHECRENSEHRATH-H0L0D

TY . #>T. ERICAEGEFASNDIGEICIE NBEFHEEBREDIAE R REFRFTEL 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.

* AEBOBROERAXEFEYGERFICSER Y 2ARGOEKMGERBRICOEXELTE, St

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

- KIMAEHREICEERSN-NEZ, BHICEMCERENIER T DI LETEEZSL,

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

BUFWLEDTE
Attention

C AEBRE W FICEOTIHERICLIBEEEZTOTWMEEAHYET O T, BIRWVIZIFTEESLE

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

- AEREENEDED NEBOCDRBANREREDEZEZZTHVDT, CORICEELTIEA

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

- RE G TTRSHREETZLTEYER A, MARDAL R ZZ(THIRETO THEAIFEF TS,

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